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Foreword 


This is an informal glossary originally prepared in 1997 for Gary Hawkins to use on his web site, and informal definitions and 
discussions were rather quickly jotted down in 1997. We have been able to do a little updating now in Dec. 2000. Careful crafting 
and polishing for greater rigor would require much more time than I am able to spare, but perhaps the glossary can be helpful 
anyway. 

We put in the gist of it, as we see it, and usually an annotation or commentary to explain it. We tried to put in sufficient explanations 
and a few references, so that the reader can see for himself or herself that physics, mathematics, and even logic itself are not quite as 
cut and dried as is often presented! 

The only thing we absolutely insist on, that differs from the normal physics and engineering approach, is that any true definition 
must be an identity statement a priori. In this view, since no equation is an identity, then no equation is a definition; regardless of 
those "equations" universally advanced in physics as "definitions." All an equation states is that the magnitude of the somethings on 
the right is equal to the magnitude of the somethings on the left. It does not at all define any of the somethings on either right or 

left! I've completed as much as I have time for now, and made some additions and corrections to the 1997 version. As time 
permits, we will try to add some more in the future. I hope these hasty comments are helpful, and any errors in them are my own 
and not due to Gary Hawkins or to Tony Craddock! 


Tom Bearden, 
Dec. 2000 


Webmaster's Note: There are additional Glossaries and Definitions at the ends of Tom Bearden's books "Energy from the Vacuum" 
and "Excalibur Briefing." 


MATH AND SINGLE CHARACTER ABBREVIATIONS 


> The electrostatic scalar potential, in units of joule per collecting coulomb. 


V The mathematical operator ‘del’. 


Vo The gradient of the function  , mathematically. 


In EM theory, use of the del operator produces an electric field E given by E=-— V9. An electrical field is also generated by the 
time rate of change of the magnetic vector potential A, where it is given by E = — dA/dt. Note that we have used that fact to 
assist us in producing the motionless electromagnetic generator (MEG), with COP = 16 as of this writing. 


oq Joules of energy collected by a charge of g coulombs in an electrostatic scalar potential 


having a reaction cross section of 6. 


Since the collected energy is also usually the energy that can then be dissipated as work, this expression often yields the work 
performed in the circuit by the energy the surface charges collected from that part of the S-flow in contact with the conductors 
and components. 


dd /dt Time rate of change of the scalar potential. 


Also one form of displacement current. 
dE/dt Time rate of change of the E-field. 


Also one form of displacement current. 


dp/dt Time rate of change of momentum, which is a force F acting upon the system. 
A force is defined as a time rate of change of momentum, or F = dp/dt. 


dP/dt ‘Time rate of change of polarization. 


Polarization displacement current. 


dq/dt Time rate of change of charge, otherwise known as "current". 


Represents the normal current flow i of charges in a conductor, i.e., i = dq/dt. 


dq/dt-Isolated Load Loop A special current loop containing the load 


... where i = dq/dt in that "load loop" is isolated from the current 1 = dq/dt in the source loop containing the power source, and the 
two loops are also field-coupling isolated. A transformer, e.g., does isolate the actual current in the secondary from the current 
in the primary, but the field coupling from primary to secondary and from secondary back to primary result in the enforcement 
of COP = 1.0 as the maximum performance possible (in a perfect, lossless standard transformer). In a real standard transformer 
with some losses, COP<1.0. 

The notion is that, even though current cannot pass from the source loop to the load loop and there is no direct field coupling, 
energy density flow S = ExH can pass. This is in fact the definition of what we call bridging, if in addition to current isolation 
the rigid back-field coupling is broken between energy dissipation (power) in the source loop and energy dissipation (power) in 
the load loop. In that fashion, overunity operation of the load can readily be achieved. 


E_ Electric Field. 
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Defined in older classical electromagnetics (CEM) as a force field, by E = F/q. However, this only defines the entity after an 
interaction with mass. In short, it defines the E-field as an effect existing only in matter. 


In the early days of electrodynamics, Maxwell and the other "founding fathers" assumed a material ether filling all space. 
Hence any field in space was indeed such an "effect" field existing in mass. Maxwell died in 1879 of stomach cancer. In the 
1880s, the Michelson-Morley experiments falsified the luminiferous (material) ether as a material medium. Hence the accepted 
use of the E = F/q type of "effect" electrical field as the electric field in space was also destroyed, but the equations were never 
changed to eliminate this error in the foundations of CEM. Instead, electrodynamicists more or less announced one day that, 
"Since there is no (material) ether, we are not using one!" 


There is some rationalization mathematically for such an approach, if the limiting process is used for the interaction of the 
"causal field" in vacuum with the charged mass q, as q is allowed to approach zero. However, from a foundations view, it is still 
the interaction of the field in space with charged mass that is being described in the limit, and therefore it is still the "effect" 
entity rather than the "cause" entity. 


This serious foundations problem is still unresolved in much of CEM theory and modeling to this day. The standard by which 
other EM texts are measured is J. D. Jackson, Classical Electrodynamics, 2nd edition, Wiley, New York, 1975. In several 
places, Jackson opts for this avoidance of the use of the " effect" field for the "cause" field: quoting p. 28: "...the thing that 
eventually gets measured is a force..." "At the moment, the electric field can be defined as the force per unit charge acting at a 
given point. It is a vector function of position, denoted by E." Quoting p. 249: "Most classical electrodynamicists continue to 
adhere to the notion that the EM force field exists as such in the vacuum, but do admit that physically measurable quantities 
such as force somehow involve the product of charge and field." 


The problem is further increased by use of this flawed definition of E-field to "define" the electrostatic scalar potential (Jackson, 
p. 34) by the equation E=—V@. First, no equation is a definition; it merely equates the magnitude of the entities on the left of 
the = sign to the magnitude of the entities on the right of the = sign. It has nothing at all to say about the definition or nature of 
any of the entities, but is merely a comparison of relative magnitudes. Any definition, a priori, must be expressed by an identity 
sign. In all of classical electrodynamics, there is no available proper definition of (x) in the identity E = (x). Indeed, there is no 
such identity available for force F. To quote Feynman: ”...in dealing with force the tacit assumption is always made that the 
force is equal to zero unless some physical body is present... One of the most important characteristics of force is that it has a 
material origin, and this is not just a definition. ... If you insist upon a precise definition of force, you will never get it!" Richard 
P. Feynman, Robert B. Leighton, and Matthew Sands, Lectures on Physics, Addison-Wesley, Reading, MA, Vol. 1, 1964, p. 12- 
2. 


In the Sachs unified field theory, O(3) electrodynamics as spearheaded by Evans is an important subset. Hence in that approach 
there is a solution to the problem of defining force and field. The EM fields (E, B, etc.) when in spacetime, are in fact 
curvatures of spacetime identically. When these ST curvatures interact with a charged mass, the effects of the interactions are 
the well-known force-fields in matter, which Maxwell started with in the 1860s. So in this way, the definition problem can be 
rigorously resolved. 


The Slepian vector, representing the time rate of energy density dissipation in the current 


loop containing the jo. 
This does not at all represent the energy flow in space and along the outside of the circuit, which may be very, very much 
greater, on the order of 10!3 times as great. It does match the Poynting energy flow component that enters the circuit. 


orm, The mass ofa charge q. 


q 
Instead of just using "q" and assuming it to be unitary, we must include the fact that charge is a system of two coupled 
components: (i) the mass mg of the charge q, and (ii) the virtual photon flux exchange (i.e., bg) of the charge q with the 
surrounding active vacuum. In particle physics it is already well-known that there is no symmetry of a mass system anyway, 
unless the vacuum's exchange with the mass is included. So the expression mgbg captures the vacuum-mass exchange. By 
continuing to assume that charge is unitary, physics inadvertently holds to the hoary old notion of the luminiferous ether (thin 
material ether) that permeates all of space. Maxwell and other electrical physicists of his time believed in a material ether, and 
Maxwell embedded that notion in EM theory. Inexplicably it has not been rooted out of the equations to this day, even though 
the notion of the material ether (not the ether per se!) was destroyed by the Michelson-Morley experiment over 100 years ago. 
Foundations physicists continue to point out such terrible defects in physics—and continue to be ignored. We quote Mario 
Bunge, "A mathematical theory of the dimensions and units of physical quantities," in Problems in the Foundations of 
Physics, edited by Mario Bunge, Springer-Verlag, Berlin and New York, 1971, p. 7: "The question 'What are dimensions?" is 
seen to be ill conceived, for there are two concepts of dimension, namely those of dimension function and dimension value. The 
correct question is: 'What are [] and d?'" {Note: [] is dimension function, and d is dimension value.} Bunge is clearly 
discriminating between the function associated with the dimension, and the magnitude associated with it 


Quoting Bunge, ibid., p. 8: "The concept of a unit is one of those scientific notions that has remained obscure for want of a 
theory and excess of a coarse philosophy. Indeed we know how to manipulate units but we do not seem to know what kind of 
mathematical object they are. As a consequence units are sometimes confused with dimensions, at other times with standards, 
and they are often introduced in relation to measurement rather than to concept formulation." 


And quoting Mario Bunge, Foundations of Physics, Springer-Verlag, New York, 1967, p. 176: "Different theories of CED 
[Classical Electrodynamics] are called for, both for charged particles that can to a first approximation be regarded as 
electromagnetically structureless (e.g., the electron and the 1 -meson) and for extended systems with a charge distribution and 
spin (e.g., the proton). If fairly satisfactory classical theories were available they could guide the construction of the 
corresponding quantum theories. But no such theories are in sight partly because it is not usually acknowledged that 
electrodynamics, both classical and quantal, are in a sad state." 


Again, Bunge, ibid., p. 182: '"...the best modern physicist is the one who acknowledges that neither classical nor quantum 
physics are cut and dried, both being full of holes and in need of a vigorous overhauling not only to better cover their own 
domains but also to join smoothly so as to produce a coherent picture of the various levels of physical reality." 


The speed of light in ambient vacuum. 


To discuss the speed of light, we point out that the vacuum is highly energetic, as has been shown in modern physics. Since the 
vacuum has an energy density, it can be modeled as a "potential" and particularly as a scalar EM potential for EM purposes. 
Contrary to convention, we recognize that the local energy density of the ambient vacuum potential can vary, including 
seasonally within and close to the solar system, etc. The average energy density of the vacuum in space far from charged 
masses such as stars and planets may be assumed as a "standard vacuum potential", and if this potential is equated with the 
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notion of "flat spacetime", then an increase in this vacuum potential is an increase in the local energy density of spacetime, and 
hence represents a curvature of the standard flat spacetime. 


In fact the interplanetary radar probes' "ranges" do show precisely such variation in the speed of light, with weekly and monthly 
and seasonal variations, etc. In order to comply with the nearly universal assumption in physics with respect to the constancy of 
c, the scientific staffs averaged the readings over the entire month. This zeroed out the variations, upheld the notion that space is 
a fixed type of thing, and that the speed of light in it is also a rigidly fixed constant. It does not agree with the actual measured 
speed of light from day to day. 


The Russians have known and openly printed for about a century that the speed of light in a hard vacuum in deep space, far 
removed from solar and planetary masses, is a little slower than the speed of light in a hard vacuum near the Earth or any other 
large charged mass. The huge collection of charged particles in the earth have tiny separations, so that looking at the Earth as a 
collection of tiny dipoles, one sees a collection of enormous 4-symmetry energy flows from the time domain to the 3-space 
domain (and vice versa for the time-reversed portions). The increased intensity of this 4-symmetry energy flux in the vicinity of 
a massive planet or sun changes the local energy density of the vacuum itself, increasing it in that vicinity. 


Without elaboration, we will also point out that the Earth and its dynamics structures the local spacetime and the spacetime out 
to some distance. So do all other planets, stars, etc. By whatever manner we model the cosmos as having been created or 
initiated, the dynamics and structuring of all the phenomena occurring in the universe is further impressed in the infolded 
electrodynamics inside the vacuum potential. 


The "laws of nature" in one sense represent the most general results of the reactions of this internally structured "common 
standard spacetime" or "standard vacuum potential" with the various physical systems, devices, and measuring instruments 
utilized in our experiments, etc. If one deterministically alters the structuring of the local spacetime, one can have a system 
which will function there in a certain marvelous manner, but will not function that way elsewhere. Some decades ago, I 
participated in experiments by Golden which over a period of some five years did condition (dimension) the local vacuum 
potential. The result was an engine which consistently exhibited COP = 1.67 at that location, but when moved several hundred 
miles exhibited COP<1.0. Frank and I were made aware of this "vacuum conditioning" effect by Prof. William Tiller, who had 
himself conducted experiments exhibiting just such an effect over several years. 


EM waves in vacuum are actually /ongitudinal (sound-type) waves, but we do not belabor the point since everything out there in 
the normal literature uses the transverse EM wave model for the EM wave in space. Also, the transverse wave is indeed what is 
detected in the interacting electron gas in our measurement instruments—whose Drude electrons are restrained to simple drift 
velocity longitudinally down the conductor, but are spinning and are free to precess like gyros. So our instruments detect the 
Drude electron precessions at right angles to the incoming disturbing longitudinal force field, which means that they do indeed 
measure a transverse wave. However, these are actually the electron precession waves in the detector, and not the actual EM 
waves in space. See my paper, "Giant Negentropy from the Common Dipole", Journal of New Energy, 5(1), Summer 2000, p. 
11-23 for a discussion of how all EM energy comes from the time domain, via the broken 3-symmetry of the source charge or 
source dipole, and is emitted in 3-space in all directions as longitudinal EM waves. This is based on rigorous demonstration by 
E.T. Whittaker, "On the Partial Differential Equations of Mathematical Physics," Math. Ann., Vol. 57, 1903, p. 333-355 that the 
scalar potential is a harmonic set of phase conjugate longitudinal EM wave pairs. We merely applied the Whittaker 
decomposition to the scalar potential of a source dipole or of a source charge, and the rigorous proof that EM waves in space 
are longitudinal directly emerges. 


Just as sound speeds up, say, in steel as a denser medium than air, the EM "sound waves" in the ambient vacuum potential speed 
up when that vacuum potential's flux density is increased. Consequently light does move a little faster in a hard vacuum on 
Earth than it does in deep space, because the vacuum itself has higher energy density near the earth than in deep space. The 
comings and goings and orbitings of planets and the solar mass, etc. do affect the local energy density of the vacuum between 
the planets, and hence the speed of light through that interplanetary space. 


So the interplanetary radar does show the periodic variations of the local energy density of vacuum that are induced by these 
factors. For a critical paper on this, see Bryan G. Wallace, "The Unified Quantum Electrodynamic Ether," Foundations of 
Physics, 3(3), Sept. 1973, p. 381-388. His discussion of the interplanetary radar measurements of Venus, which did not fit 
relativity, are particularly interesting, with respect to his finding that the data were simply "averaged" to eliminate the variations 
and hence the diurnal, lunar, and synodic periodic components actually measured in the variations of the speed of light. See 
particularly Bryan G. Wallace, "The great speed of light in space cover-up." Scientific Ethics, 1(1), Feb. 1985. p. 2-3; — "Radar 
Testing of the Relative Velocity of Light in Space," Spectrosc. Lett. Vol. 2, 1969. p. 361. 


Rigorously, the field is "defined" in electrodynamics as the effect of an interaction of the force-free entity (4-spatial!) existing 
prior to the interaction, with a 3-dimensional static charge. This means that the field as originally defined is an effect and not a 
cause. To then use it as the cause is a grave non sequitur. 


This confusion of cause and effect is widespread in physics. It was probably initiated by the hoary old assumption several 
hundred years ago that a separate force acts upon a separate mass, which is false. In fact mass is a component of force, since 

F = d/dt(mv) = m(dv/dt + v(dm/dt). As can be seen, in both expanded terms there exists a mass term. To skirt the issue, 
electrodynamicists have simply found a neat statement that "in massfree space the field continues to exist, but the force is zero." 
We point out that m = 0 makes the momentum vanish, and so F vanishes, and in the definition of E = F/q also vanishes because 
the numerator F becomes zero. Therefore that E-field vanishes. 


Feynman and Wheeler pointed out that the field as it is defined does not and cannot exist in massless space. Only the 
"potential" for the field exists there, in case some charged mass is brought in to interact with that entity that does exist there. 
That is accurate, since spacetime is totally a potential and any "change" in spacetime is a change in that potential a priori. In the 
Sachs-Evans unified field theory, this problem is resolved because the fundamental field is defined as a spacetime curvature 
(change in spacetime, hence change in the ST potential) rather than E = F/q. 


In empty space there are always myriads upon myriads of interfering fields and potentials, from charges all over the universe, 
via Puthoff's cosmological feedback principle [see 

H. E. Puthoff, "Source of Vacuum Electromagnetic Zero-point Energy," Physical Review A, 40(9), Nov. 1, 1989, p. 4857- 
4862.] Thus any EM wave traveling through space is always involved in enormously active interferometry. This alone results in 
violent momentary variations in the speed of that wave, even from 0.01 c to 100.00 c. For a paper showing this kind of 
"galloping" travel of an EM wave, see William G. Harter, John Evans, Roberto Vega, and Sanford Wilson, "Galloping waves 
and their relativistic properties," American Journal of Physics, 53(7), July 1985, p. 671-679. While the average speed of the 
wave is c(y ), where y is the local energy density of the vacuum, the instantaneous speeds of the wave vary violently from instant 
to instant. 


In special relativity, "velocity" merely is a rotation angle of the moving frame from the fixed laboratory observer's frame. The 
speed "c" merely represents a full right-angle turn away, toward the time-dimension (since other than the 3 spatial dimensions 
that is the only other dimension available to turn toward). In higher dimensional space, there are many other "higher" 
dimensions toward which further rotation can be accomplished. Hence rotating in n-space is not limited to a single orthogonal 
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turn, and therefore velocities are not limited to speed c. However, each orthogonal rotation also subtracts one spatial dimension 


of the rotated object from the observer's 3-space. One rotation would be speed c, two departing rotations would be speed c2, 


three would give c3, etc. At three orthorotations, to the lab observer the rotated object is now purely an internal structure inside 


his time dimension, very similar to a mental object (mind is time-like, not spacelike). The nature of mind and its operations has 
a rather unexpected connection with matter, when one considers such orthorotations in hyperspace. 


The point is, the speed c is not an "iron dictum" of nature, nor is it an "unchangeable constant"! Nature herself routinely 
violates that notion. As an example, de Broglie waves from any mass always move at v>c, and easily as v>>c. EM "surface" 
waves—so-called transverse oscillations or upheavals and depressions in the magnitude (energy density; actually the reaction 
cross section) of the local ambient vacuum potential), move at a discretized average speed c(y ). The longitudinal component, if 
freed from the transverse component, can move much faster because it is a sort of "tunneling" movement. In actual quantum 
tunneling experiments, e.g., music (Mozart's 40th symphony) has been transmitted through quantum mechanical tunneling 
between two separated points at speed v>4c. Fogal is likely to eventually place a superluminal communication system on the 
commercial market. We discuss superluminal communication elsewhere in this glossary. 


C Capacitance. Essentially, the charge per unit potential. 
For an isolated conductor, C = Q/V and C is expressed in farads. A farad is one coulomb per volt. 


A lower case c represents the speed of light in ambient vacuum. 


E_ The electric field. Essentially, E =F/q, but that is not really a definition. 


Conventionally, the units of electric field are considered to be force per unit electric charge; i.e., force per coulomb. Note that 
the E-field even in this "classical definition" does not actually exist at a point unless there is a unit point charge (a point 
coulomb of charged mass) located at the point. Hence contrary to classical electrodynamics, communications theory, and 
whatnot, no electric force field (and no magnetic force field either) exists in the vacuum, at least of the kind prescribed by 
Maxwell's equations and by the Heaviside-Hertz reduction of Maxwell's equations. Since Maxwell assumed it, these equations 
and models all still erroneously assume a material ether filling the vacuum, in which case there would be matter and charges, 
and there would then be force-fields in the vacuum. We refer the interested reader to discussions by Feynman and by Wheeler. 
Quoting: "One of the most important characteristics of force is that it has a material origin, and this is not just a definition. Y If 
you insist upon a precise definition of force, you will never get it!" [Richard P. Feynman, Robert B. Leighton, and Matthew 
Sands, Lectures on Physics, Addison-Wesley, Reading, MA, Vol. 1, 1964, p. 12-2.] 


Even worse, note that E = F/q defines not the magnitude of the field in space, but has to do with the divergence of energy from 
the field around a unit point static charge there in space, as well as the pattern of the diverged energy density. Actually, what is 
used as "the electric field" itself is the reaction cross section of the field, for a unit point static coulomb of charge. That is at 
best a function of the "field density" or "field intensity" of the actual electrical field in spacetime, and the direction and pattern 
of change of that field density due to the intercepting and diverting charge. 


The field problem is resolved in the forefronts of electrodynamics by making the field a topological function. It is resolved in 
the Sachs-Evans O(3) electrodynamics (as a subset of Sachs' unified field theory) by making the field a function of the curvature 
of spacetime. 


See also the discussion under c, above. 


H Magnetic field strength. 


B_ The B-field (loosely), or magnetic flux density (more properly). 


Conventionally, this is thought to be defined, analogously to E, by the force it exerts. The force exerted on a point charge 
moving in the magnetic field B is at right angles to the velocity vector of the charge and also at right angles to B. Actually, the 
H-field was originally named the magnetic field and the B-field was named the magnetic induction (and is still sometimes called 
that.) This is an annoyance because it is B which involves the force, and hence B should be named the magnetic field. Other 
writers have noted this discrepancy, and Sommerfeld called H the magnetic excitation—which correctly describes its role— 
rather than calling it the magnetic field. As the reader can see, lots of things in electrical physics are still very untidy! There are 
also different ways to approach the EM modeling problem. In Kaluza-Klein unified field theory, all electromagnetics is 
modeled in the 5th dimension, which is wrapped around each and every point in our normal 3-dimensional space. 


For practical use, a far better approach is the O(3) symmetry electrodynamics spearheaded by Myron Evans, which is also an 
important subset of Mendel Sachs' unified field theory. In the Sachs-Evans unified theory, electromagnetics has become general 
relativity and general relativity has become electromagnetics. Further, very powerful general relativity can now be directly 
engineered with this O(3) electrodynamics, as it further develops. We refer the reader to "The New Maxwell Electrodynamic 
Equations: New Tools for New Technologies. A Collection of 60 Papers from the Alpha Foundation's Institute for Advanced 
Study," Special Issue of Journal of New Energy, 4(3), Winter 1999, 335 p. Also, particularly see Contemporary Optics and 
Electrodynamics, edited by Myron W. Evans, a special topical issue of I. Prigogine and S. A. Rice (series editors), Advances 
in Chemical Physics, Wiley, 2001 (in publication). Evans gives a very long and detailed presentation, "O(3) Electrodynamics", 
in that publication, and also gives the paper "The Link Between the Sachs and O(3) Theories of Electrodynamics". 


QA quantity of electrical charge. Note that this statement does not define charge q itself. 


We have tentatively proposed to redefine charge q as q = Mg. The term $g captures the vacuum's violent virtual energy 
interaction with the mass Mg of the charge, which is presently missing in classical EM theory and is an exceeding great flaw of 
omission. Further, bq may be decomposed into a harmonic series of phase conjugate wavepairs, as shown by Whittaker, 1903, 


ibid. [In O(3) electrodynamics, the internal structuring is dramatically extended, so that one can get at the "inner 
electrodynamics" necessary to explain such things as homeopathy, chi, ki, prana, etc. 


To those scientists pooh-poohing such things as acupuncture, we point out that acupuncture in a dramatic case can allow a 
person without anesthetic to undergo a major operation with chest cavity opened, while the patient remains alert, conscious, and 
talking. President Nixon's physician on Nixon's trip to China witnessed such an actual operation, as well as other things. 
Nothing in our vaunted Western medical science can equal that, nor can any of our medical schools, nor can our National 
Academy of Science or our National Science Foundation. In short, acupuncture alone demonstrates how woefully inadequate 
our medical science actually is. 


Also, acupuncture works on animals as well, so it does not involve hypnosis or deep suggestion. In science, we must believe the 
repeatable experiment, not our dogma at the moment. Yet the entire U.S. medical research community has no higher symmetry 
EM investigation of how acupuncture works, or of the infolded electrodynamics shown by Whittaker's decomposition of the 
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scalar potential in 1903. Hence our scientists totally miss the vast electrodynamics of the internal structuring of potential and 
charge with vacuum engines (spacetime curvature engines). As a result, the entire U.S. scientific and intelligence communities 
were totally unable to comprehend nearly five decades of Russian induction of health changes and diseases in personnel in the 
U.S. Embassy in Moscow, using weak EM radiation. Internal structuring of the activity producing what is called "charge"— 
including its internal structuring and engines—can be modeled and in theory directly engineered in the new Sachs-Evans 
approach. ] 


As shown in my paper, "Giant Negentropy from the Common Dipole," Journal of New Energy, 5(1), Summer 2000, p. 11-23, 
the broken 3-symmetry energy flow of any charge and any dipole allows a more fundamental 4-symmetry energy flow solution 
for the century-old problem of explaining the actual source of the EM energy that pours out of the source charge in all directions 
in 3-space. The 4-symmetry in EM energy flow explains its nature as longitudinal EM waves, with the charge's absorbed energy 
being received from the time domain (complex plane), transduced into 3-space, and emitted in 3-space._The source of all EM 
energy at any point in 3-space is the time domain! 


It has been known for decades in particle physics that there exists no equilibrium in mass systems, unless the interaction of the 
vacuum with the masses is included. It has also been known that every charge and every dipole is a broken 3-symmetry in the 
fierce vacuum energy exchange with the charge or dipole. Yet the vacuum interaction—and specifically the source charge's and 
the source dipole's broken symmetry in it—are not even included in classical EM as yet. That this known total glitch in modern 
EM theory has not been previously corrected, when the particle physicists of every university physics department of note 
already know it is necessary, is inexplicable! Here we must regretfully point out finger at our orthodox scientific establishment, 
and particularly at our National Science Foundation and our National Academy of Science. These institutions are not even 
working on, nor are they aware of, nor do they even care about, the most fundamental science problems of our time. Bigger 
accelerators, yes. Windmills, yes. EM energy from the vacuum and electrical power systems which use it without destroying 
the source dipole, no. The greatest of all electrodynamics—the infolded longitudinal EM wave dynamics inside all EM fields, 
potentials, and waves—no. The correction of the dozens of major flaws and non sequiturs in classical electromagnetics, no. 
The understanding of the longitudinal EM wave interferometer weapons and quantum potential weapons already arrayed against 
us, no. The development of EM healing based on the Priore approach, which would totally revolutionize medical therapy and 
handle attacks on our cities by weapons of mass destruction, no. 


We have a scientific mindset problem of epochal magnitude. And that costs the U.S. taxpayers hundreds of billions of dollars 
spent on the "status quo" or "business as usual" scientific endeavors that are far inferior to what can be done. 


Entropy. A quantity which measures the extent to which the energy of a system is available 
to do work. 


Since in one sense energy is a function of ordering, then fundamentally, entropy refers to increasing disorder, which means 
increasing disruption of the ordering in our collected energy. Unfortunately, entropy is one of those concepts in physics for 
which there are several differing major views. We avoid all discussion of "information" etc., and prefer to deal only with the 
energy and time aspects. For our work in energy from the vacuum, we take the very simple view that an entropic process is like 
a positive resistor: As forward observer time passes, the entropic process continually disorders or "loses"—from further 
controlled conversion of energy form—the collected energy in the system. We regard a negentropic process as like a negative 
resistor: as forward observer time passes, the negentropic process receives energy in a form unusable to us, transforms, it, and 
outputs it in a form that is usable. Quoting Ilya Prigogine, Irreversibility as a symmetry-breaking process," Nature, Vol. 246, 
1973, p. 70: “Entropy Ycannot in general be expressed in terms of observables such as temperature and density. This is only 
possible in the neighbourhood of equilibriumY It is only then that both entropy and entropy production acquire a macroscopic 
meaning." 


So basically, the notion of entropy will apply when we have a system in equilibrium or very near equilibrium. For open systems 
in substantial disequilibrium, the entropy cannot even be computed, and the classical equilibrium thermodynamics with its 
infamous second law does not apply. On the other hand, the loading of disequilibrium (negentropic) EM systems is a very 
nonlinear affair. Some direct indications of this were in the Russian work in the 1930s which produced overunity and self- 
powering EM generators, in several physics institute. [E.g., see L. I. Mandelstam and N. D. Papaleksi., "On the parametric 
excitation of electric oscillations," Zhurnal Teknicheskoy Fiziki, 4(1), 1934, p. 5-29. English translation, Feb. 1968, Lawrence 
Radiation Laboratory, Livermore, CA, performed for NASA]. The U.S. researcher G. Obolensky also has done appreciable 
important experimental investigation of the nonlinear load effects for negentropic systems. 


Poynting energy density flow. Not the overall or total energy flow by any means, but 
just that component of it that_is intercepted, diverged, collected, and used, where S is given 


by S=ExH. 


The energy flow theory is rather thoroughly fouled, and has been since the 1880s when the flow of energy through space was 
proposed by both Heaviside and Poynting, independently and essentially simultaneously. 


Since both E and H are defined not as fields per se, but as the reaction cross section of the fields with a unit charge, the S does 
not refer to "energy flow" per se, but to the intercepted component of the overall energy flow. 


Poynting only considered the energy flow component around a circuit that strikes the circuit's surface charges and gets diverged 
into the conductors to power the electrons. Heaviside, on the other hand, also considered the startlingly enormous additional 
EM energy flow filling all space around the circuit's conductors, generally parallel to the conductors but missing them. 


This huge Heaviside component is still there around every electrical circuit, but almost entirely ignored and unaccounted. It 
misses the circuit, passes on off into space, and is lost in most circuits. Yet it is trillions of times larger in magnitude than the 
very tiny Poynting component which actually gets intercepted, "caught" and used by the circuit to power its loads and losses. 


Since no one could explain where on earth such an enormous nondiverged Heaviside component pouring out of the power 
source terminals could possibly come from, Lorentz—reasoning that, since the nondiverged energy flow did not do anything, it 
was "physically insignificant" (Lorentz' term)—then just integrated the energy flow vector around a little closed surface 
assumed around every volume element of interest. This efficiently discards the Heaviside nondiverged component from all 
accountability, leaving only the Poynting energy flow component vector accounted. Of course the Poynting energy flow will 
agree with the energy measured in the circuit, since we actually measure energy dissipation, and the energy that dissipates from 
the circuit must have first entered it. Electrodynamicists today just continue to use Lorentz's integration of the energy flow 
vector around an assumed closed surface surrounding any volume element of interest. Thus, sadly our electrical power system 
engineers unwittingly waste trillions of times more EM energy actually produced from the vacuum by the source dipoles in their 
generators, than what the feeble powerline is able to intercept and utilize. 
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We have nominated the vast unaccounted Heaviside energy flow accompanying every field and charge interaction as the source 
of the extra gravity known to be present in the arms of the spiral galaxies and holding them together. See my paper, "Dark 
Matter or Dark Energy?", Journal of New Energy, 4(4), Spring 2000, p. 4-11. Informally we have also nominated this dark 
Heaviside energy which fills all space, as associated with the "quintessence" energy that is responsible for the recently 
discovered antigravitational acceleration of the universe. In this view the giant negentropy process associated with charge (see 
my "Giant Negentropy of the Common Dipole" paper, ibid.) is ongoing in all the stars, galaxies, planets, nebulae, and other 
astronomical entities. The ordinary energy we measure in all these processes is gravitational; hence for symmetry and energy 
conservation, the primary longitudinal EM wave energy from the time domain that furnishes the energy to all these spatially 
energetic processes represents an increasing curvature of spacetime in the time domain as we travel outward from any origin 
point. This is an antigravitational force, in this concept, which is cumulative as a function of radial distance from the origin 
point. Hence we see the distant parts of the universe as accelerating the expansion of the universe. At present this is of course 
an hypothesis, and must be further validated by laboratory experiment and further theoretical work in a unified field theory 
electrodynamics such as the Sachs-Evans O(3) symmetry electrodynamics. 


S-flow is actually comprised of an organized, structured flow of virtual photons or antiphotons and itself is not observable. Its 
interaction with charged particles (electrical charges and magnetic poles), however, is observable by the amount of energy 
collected upon (diverged around) the charge or pole (formation of a local potential), and formation of a translation force upon 
the charge or pole. 


Again, the "E" and the "H" in the expression "ExH" are not really the "electrical field" and "magnetic field" in space, but only 
their reaction cross sections at each point in space, should a little unit point static coulomb be placed at that point to divert some 
of the E-field flow around it, or a little unit point static magnetic charge be placed at that point to divert some of the H-field 
flow around it. So even the Poynting energy flow S = ExH has been interpreted in terms of its reaction cross sections. 


It is worth noting that electrodynamicists today are still politely debating EM energy flow and the energy flow vector. As an 
example, a polite "debate" of this subject has been ongoing for over 30 years in American Journal of Physics alone. A 
particularly significant statement of the problem is given by Jones: "Jt is possible to introduce the Poynting vector S, defined by 
S = ExH, and regard it as the intensity of energy flow at a point. This procedure is open to criticism since we could add to S 
any vector whose divergence is zero without affecting [the basic integration procedure’s result]." [D.S. Jones, The Theory of 
Electromagnetism, Pergamon Press, Oxford, 1964, p. 52.] In short, here Jones is stating that an enormous nondiverged energy 
flow may accompany the Poynting flow component, and it will not be accounted for by S = ExH. After presenting the various 
elements required to solve the energy flow problem, Jones bows out with the statement: ""Jt does not seem likely that an 
expression satisfying all these conditions will be simple... ...fortunately, we are rarely concerned with the energy flow at a 
point. In most applications we need the rate at which energy is crossing a closed surface." [Jones, ibid., p. 53.] Panofsky and 
Phillips warn against over-attachment to the Poynting vector: "Paradoxical results may be obtained if one tries to identify the 
Poynting vector with the energy flow per unit area at any point." [Wolfgang K. H. Panofsky and Melba Phillips, Classical 
Electricity and Magnetism, Second Edition, Addison-Wesley, Menlo Park, CA, 1962, third printing 1969, p. 180. 


We point out, however, that for gravitational effects of energy flows in space, one must account the total energy flow per unit 
area at and surrounding any point, and therefore one must restore the unaccounted enormous Heaviside nondiverged EM energy 
flow component as well as the accounted tiny little Poynting diverged energy flow component. 


At An increment (little piece of) time. 


In special relativity, time can be considered a piece of spatial length compressed by the factor c, so that L = ct, where L is in 
meters, t is in seconds, and c is the speed of light. Time can also be considered as spatial EM energy compressed by the factor 
c*. To comprehend time and time rate of flow, one must first realize that a priori no observable exists or persists in time. The 
observable is a 3-spatial snapshot made at one instant in time, so that "time stopped" momentarily. The observable is thus a 
frozen snapshot of the 3-spatial intersection of an ongoing 4-space interaction. At the very next instant, that snapshot no longer 
exists. Hence for a mass (or any other observable) to "propagate in time", there must be a process whereby At is continually 
added to the observable (such as to mass m, converting it to masstime mt for a short duration) and then subtracted again, leaving 
behind another frozen 3-space snapshot of the "observable" that has seemingly now endured for that little At period, with respect 
to the observer. As we explain in several papers, the sum total of the photon interactions with a mass m may be taken as the 
generator that produces (1) the flow of the mass m through time, by changing from m to mt to m to mt... continually, and (2) a 
substructuring of internal "time-flow components". In short, any time-flow ascertained in the macroworld or the microworld by 
the observer, has an enormously rich internal dynamics and structuring. Again, in higher symmetry electrodynamics such as 
O(3), the internal structuring of the photon, EM field, EM wave, and EM potential can be modeled and eventually even directly 
engineered. 


AE An increment (little piece of) energy. 


The photon is considered to be (unit-wise) composed of (AE)(At). However, in our view (as we explain in energy, energy 
collection, and energy dissipation) energy does not occur in "little fixed chunks" at all. One only has "little chunks" of energy 
when one is collecting energy in an ongoing process. In electromagnetics, the "collection" of energy is actually the ongoing 
collecting of energy from an energy flow deviating around an intercepting charge. It is a dynamic, ongoing process whereby a 
collector such as a charged particle intercepts and interacts with (undergoes virtual photon flux exchange with) an impinging 
energy density flow S= ExH. In an equilibrium (static) condition, the deviated flow remains very like a persistent, unchanging 
whirlpool in a river, and so is said to have a "static magnitude". If that Poynting flow is removed, then there is no excess 
collecting going on and the "magnitude of the deviated energy flow" is zero. EM energy collection/collecting is always like a 
rock in a high wind. As long as the wind is blowing on the rock, air is deviated to flow around the rock. The rock has a force 
field on and of it, and wishes to move. It also has "excess collected energy", and a gradient in this "excess collected energy" 
determined by the wind flow direction. When the wind ceases to blow, the rock goes back to being just a rock, and forgets it had 
all that excess wind energy collecting and any desire to move. 


TERMS AND PHRASES 


ABEL, NIELS HENRIK (1802-1829) 


Norwegian mathematician who in 1824 proved that the general equation of fifth degree cannot be solved algebraically. He also 
left an important paper on transcendental functions which was published posthumously. 
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ABELIAN GROUP 


A group obeying the commutative law of algebra for every pair of elements a and b under an operation , so that a*b = b*a. As 
an example, the set of integers is an infinite abelian group under the multiplication operation. 


ACTION AT A DISTANCE 


An action (effect) occurring in a local system, for which no separate local 3-space cause exists, but for which a causal 
correlation exists between a distant cause and the local effect. 


To the local 3-space observer, the effect is baffling. In electromagnetics, action at a distance can be considered a higher topology 
phenomena, occurring through hyperspace or through subspace, or through "multiply connected spacetime." Particularly note 
that "time" is multiply connected; i.e., every spatial point in 3-space (in the entire universe) exists at the same moment in time, 
which means that electrodynamic action through the time domain can be used to eliminate the spatial distance between any two 
3-space points. Action at a distance is absolutely required by quantum mechanics, and experiments establish its truth. Such 
action was implicitly included in Maxwell's quaternion theory, but was unknowingly discarded by Heaviside, Hertz, and Gibbs 
when they formulated a much more restricted vector interpretation of Maxwell's theory, after Maxwell's death. Bohm's hidden 
variable interpretation of quantum mechanics uses the quantum potential, which is a multiply-connected entity producing 
instantaneous action at a distance. In ordinary electrodynamics, the common scalar potential in the Coulomb gauge has 
instantaneous velocity, and it appears everywhere in space, wherever it will occupy, all at once in that gauge. 


Time is also a set of energy flows in the time domain (complex plane) rather than in 3-space. Time is also multiply connected, 
since a priori every 3-space point in the universe exists at and in a single moment of time. Since time is dynamic and structured 
with special energy flows, it seems possible to use this feature to establish energy flow during one specific moment to a desired 
subset of 3-space points, regardless of where in the universe those points are located. Hence the development of "time-energy" 
technology allows action at a distance via manipulating the multiple connectivity of time and its internal structure (internal time- 
like energy flows). 


AD HOC MODEL 


A model used and fitted for a specific purpose or area. 


Tentative formulation, not intended toward general application and not yet firm because there is still not a comprehensive, tested 
demonstration of the "fit" of the model to the complex phenomenology. Nonetheless, an ad hoc model can be quite useful in a 


given area, so long as it sufficiently fits the experimental data in that area and makes sufficiently accurate predictions in the 
area. 


ADVANCED FIELD 


An electromagnetic field that is a solution of the classical Maxwell equations, which is positioned on the future light-cone of 
spacetime. 


We believe much of the problem with the "advanced solution" is a problem of interpretation. We would urge the re- 
interpretation not in terms of "time-travel" where the wave continues in observer forward time while the rest of the universe is 
assumed to retrogress to a previous state, but in terms of time-reversal of that wave only. In that case, the rest of the universe 
stays sane and continues to move in observer forward time, and the wave itself just moves in forward time in a path-reversed 
manner, back along a previous "stimulus wave" (the retarded wave that moved forward in time normally). 


ADVANCED POTENTIAL 


An electromagnetic potential that is a solution of the classical Maxwell equations, which is positioned on the future light-cone 
of spacetime. 
Presently this potential has not yet been given a physical interpretation. See remarks above. 


ADVANCED WAVE 


An electromagnetic wave that is a solution of the classical Maxwell equations. and which is positioned on the future light-cone 
of spacetime. 
See remarks above. 


AFFINE CONNECTION 


In mathematics: "A connection on a manifold, whose form is unchanged under affine changes of parameter along curves, e.g., 


when the original parameter t of a curve y (t) is replaced by t= as +b." Dictionary of Science and Technology, Academic 
Press, Christopher Morris (Ed.), 1992. 


Ugh! We'll let the mathematicians take it from there. 


AFFINE TRANSFORMATION 


"Transformation on a linear space to itself which can be expressed as the sum of a linear transformation and a fixed vector. 


The affine transformations form a group. In the plane, the group is six-dimensional, consisting of translations, rotations, 
stretchings and shrinkings, reflections, simple elongations and compressions, and simple shear transformations, as well as 
compositions of these." 


Dictionary of Science and Technology, 1992, ibid. 


AHARONOV, YAKIR 


Renowned Israeli quantum physicist and former student of David Bohm. 


Co-discoverer of the Aharonov-Bohm effect: Even when the electromagnetic force fields reduce to zero in a charged particle 
system, the potentials may still exist and interfere to cause real physical effects. Together with Bohm, Aharonov authored a 
fundamental paper in 1959 which pointed out the primary importance of the potentials rather than the force fields. Indeed, the 
force fields are only made in and of the charged particle system itself, by interference there of potentials, and do not exist as 
such in the vacuum. The forcefields are thus not primary electromagnetic causes at all, but are secondary effects due to the 
interference of potentials in a particular charged particle system. [See Aharonov-Bohm Effect] In his three volumes of physics, 
Feynman pointed out that the forcefields do not exist as such in the vacuum, and that only the potential for the forcefields exists 
in vacuum. The primary causative agents for electromagnetics are thus the potentials. This has been proven both theoretically 
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and experimentally in quantum mechanics, but still does not appear in present classical electromagnetic theory taught in 
universities—which terribly confuses cause waves and effect waves in wave-charge interactions. 


AHARONOV-BOHM EFFECT 


Phenomenon theoretically pointed out in 1959 by Yakir Aharonov and David Bohm whereby interfering electromagnetic 
potentials can produce effects on charged particle systems, even at a distance and in the absence of the electromagnetic force 
fields. 


See Y. Aharonov and D. Bohm, "Significance of Electromagnetic Potentials in the Quantum Theory," Physical Review, Second 
Series, 115(3), 1959, p. 485-491. For an overview and extensive bibliography, see S. Olariu and I. Iovitzu Popescu, "The 
Quantum Effects of Electromagnetic Fluxes," Reviews of Modern Physics, 57(2), Apr. 1985, p. 339-436. 


Chambers experimentally demonstrated the Aharonov-Bohm effect one year later. When 

E- and B-fields are zero in a region, their potentials still may exist and thus be stable and persistent. Being gradient-free, a 
force-free potential is not changing; no bleed-in or bleed-off of its magnitude or of its internal structure is occurring. 
Interference of the potentials produces real electromagnetic effects (energy) in the interference zone, even at a great distance, 
without transmission of "field energy" per se through the intervening 3-space. [Rigorously, the potential's EM energy can be 
considered to be hyperspatially transmitted, or subspatially transmitted (tunneled) via the Whittaker internal EM biwave 
mechanism. See discussions under action at a distance.] 


In 1897-8 Stoney showed (in Philosophical Magazine) by physical reasoning that all the disturbances of the ether arising from 
sources of certain kinds can be resolved into trains of plane waves. This was extended and the general and special equations 
written by E.T. Whittaker in 1903 in Mathematische Annalen. In 1904 (delivered orally in 1903) Whittaker's second paper 
dealing with the subject was published in the Proceedings of the London Mathematical Society, and showed that scalar EM 
potential interferometry is in fact what generates the classical EM force fields. 


The two Whittaker papers may be interpreted to show a startling arrangement in a potential or EM wave. (1) any EM field or 
wave in a particular 3-space is due to two interfering scalar potential functions in that space. So we may replace any EM field 
or wave with two scalar potential functions, a priori. (2) But each of the scalar potentials onto which the functions are applied, 
is decomposable into the Whittaker 1903 longitudinal EM wavepairs, where the output waves are in 3-space and the input 
waves are time-like and come from the complex plane. This provides a hidden "infolded LW electrodynamics" inside, and 
composing, all EM fields and waves. Further, the decomposition is recursive, so each of the first tier infolded EM waves can be 
decomposed again into a second tier of biwaves, etc. Thus the most primary electrodynamics of all is the nested infolded 
longitudinal EM wave structuring of all present EM waves, potentials, and fields. The internal LW waves also form rigorous 
curvature of ST patterns (templates) and thus engines. By engineering the structure and dynamics of the internal EM, one can 
engineer mass—including the atomic nuclei, quarks, and gluons—as one wishes, once the technology is sufficiently developed. 
In the West, this entire area has been ignored, but it has been highly weaponized by the KGB in Russia. 


AIAS 
Alpha Foundation's Institute for Advanced Study. 


Unusual "think tank" comprised of fellows and fellow emeriti in various places in the world, who cooperate in advanced 
electromagnetics studies via E-mail. Led by Dr. Myron W. Evans, a theorist of note, the institute has been forging ahead with 
the production of O(3) symmetry electrodynamics, particularly as an important subset of Mendel Sachs' unified field theory. 
Dozens of AIAS group-authored papers have been published in various leading journals such as Foundations of Physics, 
Physica Scripta etc. More than 90 AIAS papers are carried on a restricted Department of Energy website for reference by DoE 
scientists. The work is particularly significant in working out how EM energy flows in both the 3-spatial and time domains, and 
how EM energy can be and is extracted from the active vacuum. More than a dozen of the later AIAS papers are carried on a 
DoE public website, http://www.ott.doe.gov/electromagnetic/papersbooks.html. Also, about two dozen AIAS papers have 
either been approved for publication in journals, or are in the review process. The present author is a Fellow Emeritus of the 
AIAS, and is kindly tolerated as a conceptualist by these advanced theoreticians. 


AIDS 
Acquired Immunological Deficiency Syndrome. 


A condition of acquired immunological deficiency associated with infection of the cells of the immune systems with the 
retrovirus HTLV-III. It is usually recognized by testing positive to HIV infection, and eventually by physical deterioration and 
by development of one or more life-threatening opportunistic infections such as pneumonia, or of Kaposi's sarcoma. 


AIKIDO 


A Japanese martial art whose modern form is a synthesis of many schools of jujitsu and the zen art of meditation in motion. 


It is the way (DO) of entering and turning (AI) the opponents vital energy (KI). The present author is a retired sandan (third 
degree black belt) in Yoseikan aikido. He is retired because of debilitating injuries suffered in other fields and accidents, and as 
a busted-up old dog of 70 has no business bouncing hard off the mats with all those vigorous young fellows. His extra 50 
pounds also no longer enhance his athletic ability. We did write a book, privately held but never published, on Aikido and 
dealing with the principles of unarmed combat. Interestingly, we simply went into the deep unconscious in meditation (and 
perhaps a little beyond, depending on one's viewpoint) to uncover the unsuspected principles. To list them, we went through the 
alphabet four times. Many of these principles have never appeared in any text on martial arts or military combat. The task was 
placed on me by my sensei and required seven years to complete. Perhaps one of these days we will formally publish the book. 


ALGEBRAS 


The various types of mathematics in which the theoretical models for physics and other sciences are embedded. 


Some important algebras utilized in physics are the vector algebra, tensor algebra, quaternion algebra, Grassman algebra, Pauli 
algebra, Clifford algebra, etc. There are many others. The complexity of the symmetry and of the topology varies significantly 
between these algebras. Thus, an electrodynamics model in a lower topology algebra such as vectors or tensors will not reveal 
or permit nearly so great a set of electrodynamic functions and operations as will electrodynamics embedded in a higher 
topology algebra such as quaternion algebra or Clifford algebra. 


As an example, it has been shown by Barrett that the operation of many of Nikola Tesla's patented circuits cannot be understood 
if analyzed in vector or tensor electrodynamics. The circuits will reveal totally new functions when analyzed in quaternion 
electrodynamics. That paper is T. W. Barrett, "Tesla's Nonlinear Oscillator-Shuttle-Circuit (OSC) Theory," Annales de la 
Fondation Louis de Broglie, 16(1), 1991, p. 23-41 
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ALLOPATHIC MEDICINE 


A medical system which combats disease by using remedies which produce effects different from those produced by the disease 
treated. 


Reliance is primarily upon drugs, pain relievers, and treatment of symptoms as well as use of agents to "kill" the microbial 
organisms regarded as the cause of the diseases. Surgery is used as a major adjunct. From time to time, other practices 
formerly frowned upon or even legally prosecuted are recognized as effective and legitimate, and are then brought in under the 
aegis of organized allopathic medicine. Physical therapy is such a formally prosecuted modality that was eventually adopted; 
hypnosis is another. The problems with organized allopathy is that (1) it tends to be monopolistic, (2) it uses the state's power to 
enforce its credo, (3) it controls both the bulk of the medical scientific literature and the flow of research funds from both 
government and private sources, (4) it does not adequately police its doctors and technicians, (5) it does not sufficiently accent 
preventative medicine or "whole human being" treatment, and (6) it engages in conspiracies to destroy competing systems of 
medicine (as in the case of chiropractic). (7) On the other hand, it has made remarkable advances in preventing killer diseases 
by vaccination, treating them by antibiotics, and in eradicating or controlling many of the former great killer diseases such as 
smallpox, diphtheria, and bubonic plague. It has been far less successful in treating and reversing debilitation, cancer, 
arteriosclerosis, etc. Just now, most of its major weapons against the former dread diseases are beginning to fail. The disease 
organisms are rapidly changing into new, more virulent forms that are resistant or even immune to the present "successful" 
treatments. Even in orthodox medical publications, it is now beginning to be recognizing that allopathic medicine is starting to 
fail, and that we are again entering a period of great, uncontrollable killer pandemics. 


ALLOPATHY 
Another name for allopathic medicine and allopathic medical therapy. 


AMBIENT VACUUM 


The average active vacuum, in space, removed from large collections of charge and mass. 


AMBIENT VACUUM POTENTIAL 


The average standard vacuum (spacetime) considered as a potential having structure and dynamics on a myriad levels. 


Anything that is composed of virtual particle flux is a potential. Another way of looking at the vacuum is to realize that, having 
an energy density, then a priori it is a potential or may be modeled as such. 


Hence the ambient vacuum can be decomposed via the Whittaker method into an internal set of infolded EM longitudinal waves 
of very special nature. Further, our work on the broken 3-symmetry energy flow involved in any potential or dipolarity shows 
the more fundamental 4-symmetry energy flow between the time domain and 3-space. This 4-symmetry energy flow is also 
highly structured and dynamic. 


Whittaker's work shows that, contrary to present assumptions in quantum physics, a particular potential has its virtual particle 
flux formed into a beautiful bidirectional wave structure. The apparent disorder at any local point in the local vacuum potential 
is due to the constant arrival of myriads of potentials, from charged particles all over the universe. The violent interference and 
re-interference of these potentials results in the creation of violently changing virtual photons—or in terms of waves, violently 
changing EM waves and fields. In other words, the statistical disorder of the vacuum is actually composed of continually and 
rapidly changing perfect order. [Here we have confronted 3-law Aristotelian logic with its missing 4th law, because at the limit 
opposites are identical! ] The continual violent interferometry results in the zero-point EM fluctuations of vacuum. Each EM 
fluctuation is completely deterministic, as shown in Puthoff's cosmological feedback mechanism. However, the macroscopic 
observer has no knowledge of the cause or of the arrival, and of the myriads of interferences that produced the final EM field 
fluctuation. Hence although the zero-point fluctuations of vacuum are completely deterministic one-by-one, the observer has no 
information on their causality. Hence to the observer these fluctuations are completely statistical and seemingly without local 
order. However, because of their hidden determinism, these fluctuations are chaotic rather than random—contrary to the Gibbs' 
thermodynamics statistics assumed and adopted by quantum mechanics. That statistics should be changed to an "already 
chaotic" statistics containing hidden Whittaker order. This would appear to be the real solution to the recognized major QM 
problem of the missing chaos. 


Since their changes and appearances are completely in one-to-one correspondence to all distant features of the macroscopically 
ordered universe, then their integration yields macroscopic order. Further, as can be seen, Mach's principle—so near and dear to 
the heart of Einstein—arises directly from the foregoing discussion. In such fashion, integration of statistical (but chaotic, and 
with hidden order) quantum changes results in the familiar, ordered macroscopic world. This removes the great error in QM: 
that heretofore it has failed to predict the ordered macroscopic universe we observe and inhabit. 


ANALOGUE 


Part that is analogous (representative or modeled). 


At root, an analogue of something is a second something that functions in similar fashion to the first something. 


ANAEROBE 


An organism that lives, is active, and occurs in the absence of free oxygen. Particularly applicable to one-celled organisms that 
do so. 


ANAEROBE, FACULTATIVE 


An organism that can live either as an aerobe or as an anaerobe. Particularly applicable to one-celled organisms possessing that 
capability. 


ANAEROBE, OBLIGATORY 


An organism that is restricted to being anaerobic: i.e., it cannot utilize oxygen from the atmosphere. 


ANAEROBIC 


Characteristic of an organism of living, active, or occurring in the absence of free oxygen. 


ANGULAR MOMENTUM 


The momentum or "leverage" of the momentum of a moving body, with respect to an axis or reference point. 


Angular momentum as the same units as action; that is, it is energy multiplied by time, or momentum multiplied by length. In 
terms of particles, it is also known as spin. 
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ANOMALOUS EM JAMMING MECHANISM 


In a dense signal environment, an unusual mechanism whereby EM energy from the skin of an aerial vehicle is directed laser- 
like into the internal circuitry. 


The density of the signals impinging upon the skin are such that the probability of multiple photon interaction increases. Also, 
on a nonlinearity in/on the skin, the multiplex of signals creates a scalar EM potential. Decomposition of this potential into 
Whittaker waves provides hidden "pump" waves upon the nonlinearity, which therefore acts as a pumped phase conjugate 
mirror (PPCM). EM fields and signals from the internal operating circuits in the vehicle provide "signal waves" to the internal 
skin and to the nonlinearity PPCMs on the skin. Amplified phase conjugate replica (PCR) waves are generated by the PPCMs, 
where in each PCR wave the energy may be the total of the external signal density pump waves upon the initiating PPCM. The 
result is that the skin becomes a "collector" of energy from all the impinging external signals, and focuses much of this collected 
external energy into laser-like beams inside the vehicle which penetrate directly back to the circuit element that originated the 
particular signal field/wave to the inner skin. The result is spurious jamming throughout the vehicle, directly in its operating 
circuits, in a manner not described in normal ECM theory. Also, the same effect occurs in a human body when exposed to such 
a dense signal environment (threshold about 200,000 signals per square meter per second, and particularly active above 500,000 
signals per square meter per second. L.e., in such an EM "smog" environment, the anomalous jamming mechanism is able to 
progressively conduct the energy impinging upon the skin deep into the body and throughout it, including into the bone 
marrow. This effect is not described at all in the standard dosimetry literature and experimental approaches for examining the 
effects of EM fields and radiations upon biological systems. By rigorous frequency band control of radiations and 
communications, most equipment can be operated in an appreciably dense environment such as appears on the modern 
environment, because the equipment is essentially "narrow band." The human, however, is a very wide-band receiver, and in 
such dense environments—even at very weak signal levels—the human system will eventually undergo cumulative damage. 
This is one of the major mechanisms involved in long term deleterious biological effects of EM radiation environments, but this 
effect on living systems has not been investigated in the laboratory by present EM bioeffects researchers. 


In the U.S. air attack on Libya in 1986, the anomalous jamming mechanism interfered with the aircraft, controls, and missiles 
because frequency discipline was not rigorously enforced. In the Gulf War, rigid frequency discipline was enforced, with the 
result that the electronic systems operated normally. However, the troops exposed to that environment (which varied from place 
to place) were affected by the mechanism, which added a bit to the previous cumulative damage to their immune systems, etc. 


ANTIBODY 


A body substance produced in response to a specific antigen (protein or carbohydrate or other substance, such as a toxin or 
enzyme, capable of stimulating an immune response). 


The antibody counteracts the effects of the antigen, by neutralizing toxins, agglutinating bacteria or cells, precipitating soluble 
antigens, etc. 


ANTI-ELECTRON 


The time-reversed electron, or positron. Under time reversal, electric charge reverses in sign. 


Paul A.M. Dirac, in his "A Theory of Electrons and Protons," Proceedings of the Royal Society of London A126, 1930, p. 360 
introduced the negative energy electron sea (now called the "Dirac sea") with negative energy electron holes treated as the 
positive electron. He attempted to identify these holes with protons, but that was later refuted. The positron, discovered about a 
year after Dirac's paper, was later connected with this anti-electron. 


Note that Dirac himself was not adamant that a// negative energy state holes in the Dirac sea were filled with electrons, but just 
that almost all of them were. Modern researchers have tended to extend this to state that a// the holes are filled, normally. That 
is sufficient in forward time situations. But it does not necessarily hold in a time-reversed situation, in a time-reversed zone, or 
in a tempic back emf. 


ANTIGRAVITY 


An effect whereby normal masses repulse one another rather than attract one another 


Antigravity may also be considered as time-reversed gravitation. It may also be considered as gravitation between two negative 
masses. 


ANTIMATTER 


Matter consisting of atoms which are composed of antielectrons (positrons), antiprotons, antineutrons. 


Also loosely refers to the antiparticle corresponding to a particle—the antiparticle may be regarded as the particle traveling 
backward in time, or "phase conjugated", or "time-reversed. 
ANTIPARTICLE 


A counterpart to an ordinary fundamental particle, having identical mass lifetime and spin, but with charge and magnetic 
moment reversed in algebraic sign. 


Note that when the charge is reversed, parity and time are also reversed. Thus, properly, the antiparticle is the phase conjugation 
of the particle, or just conjugate particle for short. In effect an antiparticle is the particle traveling backward in observer time 
rather than forward in observer time. 

ANTIPHASED 


180 degrees out of phase (contrary-wise in timing). 


ANTIPHOTON 


A time-reversed photon. 


Presently, the photon is considered its own antiparticle, so that photon and antiphoton are one and the same. In the new 
approach, that is not quite true. First, one considers that a photon—as is well known—has the units of angular momentum. Thus 
it is made of "energy multiplied by time." We consider that the time-forward photon (i.e. a normal photon), is made of (+AE) 
(+At). Usually physicists have largely neglected the fact that a photon carries an increment of time as well as an increment of 
energy! In our approach the antiphoton, being a time-reversed entity, must be composed differently. We have tentatively 
considered the antiphoton to be comprised of (AE)(- At). It will probably initially be necessary to take into account the fact that 
Minkowski geometry treats the T dimension as imaginary rather than simple arithmetic. We haven't had the lengthy time to 
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work all of that out; perhaps one of the better theoreticians or one of the sharp young graduate students will do that and save us 
the trouble. 


At any rate, the requirement is that—in a coupled photon-antiphoton pair (a graviton)—the energies of photon and antiphoton 
must add spatially, while e/ectromagnetically the translation forces (actually translation impulses) of photon and antiphoton 
must cancel or thwart each other. One insists on a strong interpretation of the distortion correction theorem in phase conjugate 
optics. In other words, we consider the "wave" as composed of photons, while the "antiwave" (phase conjugate replica) emitted 
by a phase conjugate mirror is composed of antiphotons. And we consider that the distortion correction theorem must apply to 
the wave's photons, so that the antiphotons are precisely superposing (coupling) and then decoupling as the wave and antiwave 
pass through each other in perfect spatial superposition. We feel that this "totally in phase spatially but totally antiphased 
temporally" concept is important. It is well-known, e.g., that in certain cases protons—the very building blocks of matter itself 
—can pass right through other protons, as shown in certain colliding beam experiments if their relative spins are properly 
arranged. 


ANTISIGNAL 


The phase conjugate of a signal. The time reversal of that signal or its twin. The phase conjugate replica signal/wave emitted 
by a phase conjugate mirror material in response to an incident signal/wave. 


ANTI-STOKES EMISSION 


Radiation emitted from an intensely scattering medium that is of greater intensity than the input radiation. 


In other words, the medium gives off more energy than we have to put into it. This has been known since the 1930s and proven 
experimentally, but no really complete explanation has been forthcoming. The conventional explanation is that some of the 
kinetic energy of the medium is furnished to cause additional emission. In that case, anti-Stokes emission would lower the 
kinetic energy of the emitting medium. Note that this is not necessarily true at all in Letokhov's negative absorption (excess 
emission) of the medium, where in that case the excess energy in the emissions is said to come directly from energy absorbed 
from the active vacuum. 


ANTI-STOKES RADIATION 


The radiation coming from an anti-Stokes emission process from an intensely scattering medium, where more energy flux is 
emitted than is input by the experimenter-operator. 


In the past, there has just been "arm-waving" that the excess energy must come from the internal energy of the molecules. There 
seems to be no explanation at all of where the excess energy of the molecules must continue to come from! Tacit silence on this 
"apparent" violation of energy conservation is held. But see Letokhov's negative absorption of the medium discussions in the 
literature. 


We quote from H. C. Dake and Jack DeMent. (1941) Fluorescent Light and Its Applications, Chemical Publishing Company, 
Inc., Brooklyn, New York, 1941. p. 51-52: "When a phosphor or other luminescent substance emits light, it gives in most cases 
an emission according to Stokes' Law. This law states that the wavelength of the fluorescent (emitted) light is always greater 
than the wavelength of the exciting radiation. It was first observed in 1852 in the memoir "On the Change of Refrangibility of 
Light," by Sir G. G. Stokes. In terms of energy the relationship states that e em < e ab. While Stokes' Law holds for the majority 
of cases, it does not hold in certain instances. In some cases the wave length is the same for both the absorbed and the emitted 
radiation. That is, the efficiency appears to be perfect or unity. This is known as resonance radiation. In other cases Stokes' Law 
does not hold where the energy emitted is greater than the energy absorbed. This is known as Anti-Stokes emission. In 1935 
Prileshajewa showed that there is an energy difference as much as 1.1 v between the exciting light and the fluorescence of 
aniline vapor. This added energy is attributed to additions from the internal energy of the molecule." 


There is no real problem of identifying the source of the excess energy, once one realizes that (i) every dipole is a broken 
symmetry in the vacuum exchange with the end charges of the dipole, and thus extracts virtual energy from the vacuum, 
integrates and orders it, and outputs it as EM energy density flow. One then adds multiretroreflection and multiple passes of the 
EM energy flow, so that charges that intercept and collect energy from the reciprocating flow can multiply connect from the 


same energy flow (on a given pass, only a tiny, tiny fraction—nominally about 10-!3_of the energy flow is intercepted and 
interacted with by the collecting particle). Thus multiple collections from the same EM energy flow can be accomplished, if the 
flow is iteratively rerouted (as by retroreflection or phase conjugate reflection) back across the collecting charges again and 
again. 

In this fashion additional energy is collected in the collected volume, which increases the local collected energy density in that 
volume. In turn this increases the local potential of that volume. Jn turn that increases the energy flow from that potential acting 
as a dipole, because it increases the dipole strength and consequently the magnitude of the dipole's broken symmetry in its 
vacuum flux exchange. 


The inefficiency of the process increases nonlinearly with increasing local potential, and faster than the buildup of local energy 
density occurs from multipass multicollection. When the inefficiency curve reaches the increasing broken symmetry energy 
extraction curve, then a point of equilibrium is reached. At that equilibrium point, the rate of energy diffusing out of the 
multipass region and escaping from the periphery of the system is equal to the rate of extraction of energy from the vacuum and 
flowing it out into as Poynting S-flow into the multicollection region and collecting it. 


So we have described an open thermodynamic system, where there are two inputs of energy flow: (i) that by the operator- 
experimenter, and (ii) that from the vacuum via the dipolar broken symmetries. At equilibrium condition the total input energy 
rate is equal to the total energy escaping rate, and the conservation of energy law is rigorously upheld. However, this is an open 
thermodynamic system far from equilibrium, and so rigorously the nonlinear thermodynamics of such systems applies, rather 
than the normal equilibrium thermodynamics. As is well-known, the coefficient of performance for such open systems in 
disequilibrium, may permissibly be overunity, even greatly overunity. 


Properly utilized, the overunity anti-Stokes or Letokhov emission can be made very large—such as COP ~1200 in Patterson's 
adaptation. The process and its overunity certification already exist in the hard science literature, being known and 
experimentally demonstrated for at least three decades. 


ANTIWAVE 


The time-reversal (phase conjugation) of a reference wave. 


A phase conjugate replica wave is a time-reversed replica of its referent wave. Hence it is the antiwave of the referent wave. 


A-POTENTIAL 


Vector magnetic potential. 
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The A-potential is a real entity more primary than the magnetic field B, and not a mathematical convenience as was originally 
thought—as detailed in the second volume of Feynman's three volumes of physics. Indeed, it may be separated from the 
magnetic field, as reported by Feynman, and used for instrumentation effects in the manner patented by Gelinas. When 
separated from magnetic field, it is often referred to as the "curl-free vector potential," since the B-field is modeled as being 
created from the A-field by curling it. In other words, B is defined as the curl of the magnetic vector potential, if we use B = V 
xA. Hence "separating" magnetic field from A-potential simply is a sort of "parallel branching" of the energy density flow of 
the A-potential. It is like branching the voltage on a feeder line conductor in an electric circuit into two parallel conductors. 
The feeder potential splits into two, so that each branch has the same potential. Actually the vast energy flow in the feeder line 
only has a small component which strikes the surface charges, diverting the energy into the conductor and potentializing the 
Drude electrons. In branching into two conductors, the giant flow branches also, but is so great that the surface charges in each 
of the two branches still intercept essentially the same amount of energy, diverging it into the conductor. Hence each conductor 
exhibits the same potential as the feeder conductor 


The same thing happens when one "splits" or branches the A-potential in similar fashion. The diverted and separated B-field 
branch will exhibit "equal energy density" flow (i.e., in the form of magnetic flux density flow) and yet the original A-potential 
path through space will still have the same previous energy flow density magnitude, just without curl (without magnetic field). 


Any good toroid or very long solenoid already performs such separation, and hence energy density flow doubling. If properly 
used—as in the motionless electromagnetic generator (MEG)—this effect can be used to provide a generator with COP>1.0. At 
this writing, the present MEG exhibits COP = 16, and is a patent-pending system. 


The well-known Aharonov-Bohm effect, e.g., also uses this separation of the curl of the 
A-potential, leaving an uncurled A-potential whose changes will and do interact with electrons. 


The curl-free vector potential is particularly interesting because (1) it is a unique and independent field of nature, (2) its curl 
produces a magnetic field, (3) its time derivative produces an electric field, (4) its magnitude does not fall off inversely as the 
distance squared, but only inversely as the distance, and its time derivative dA/dt = B E. Hence, as in the MEG, one can extract 
energy both from the curl-free A-potential and the curled 

A-potential (magnetic field B), increasing the available energy collected in the circuit to greater than what the operator input to 
it. This is simply a physical process of regauging, wherein electrodynamicists already routinely assume (and apply) the fact that 
the potential energy of any EM system can be freely changed at will, by regauging. In the real world, of course, we may have to 
pay a little switching energy, but we are free to regauge (by this "splitting the potential into equal parallel paths, and by other 
methods), at will and at any time and place. The MEG just takes advantage of one major method for free regauging, in order to 
violate the Lorentz symmetry condition (violate symmetry in the system's energy exchange with its active vacuum 
environment). It thereby is legitimately permitted to exhibit COP>1.0 and output more energy than one inputs, because the 
regauging transforms it into an open dissipative system far from thermodynamic equilibrium in its active environmental energy 
exchange. 


ARISTOTELIAN LOGIC 


The conventional three laws of logic, unconsciously fitted to the physical reality created by the single photon interaction. The 
three laws are: (1) a thing is identical to itself, (2) a thing is not identical to something else, and (3) either one has a given thing 
or something that is not that thing. Mathematically these are written as (1) A A, (2) A A, and (3) A A. Aristotelian logic 
applies only to single observation at a time (monocular observation, a single observer). When multiple simultaneous 
observation (multiocular observation, multiple observers) are considered, the three laws may be violated. In that case a fourth 
law, A A is added. This law may be seen to be the exact negation of all the first three. An application rule (which may itself be 
called a fifth law) is also added, and states that either the first three laws are explicit and the fourth is implicit, or the first three 
are implicit and the fourth is explicit. Further, the fourth law is the /aw of the paradox: Something that is found to be true in 
nature, but violates one or more of Aristotle's three laws, is known as a logical paradox. In the higher logic, it simply violates 
the case where the three Aristotelian laws are explicit and the fourth law is implicit. Instead, the three Aristotelian laws are now 
implicit and the fourth law has become explicit. All boundaries exhibit this effect. 


It is highly recommended that the interested reader familiarize himself or herself with Morris Kline, Mathematics: The Loss of 
Certainty, Oxford University Press, New York, 1980. Kline deals directly with the fact that mathematics is not a body of 
unshakable truths about the physical world, and mathematical reasoning is not exact and fallible. 

ARISTOTLE 
A great Greek philosopher who lived from 384-322 B.C. 


Aristotle is famous for his three laws of logic: (1) a thing is identical to itself, (2) a thing is not identical to something else, and 
(3) either one has the thing considered or one has something else. 


Heraclitus pointed out that Aristotle's laws prohibited any change, and yet changes were ubiquitous. In short, for a thing to 
change, it had to change into something else, so Heraclitus pointed out. So how could a thing be both itself and something else 
simultaneously? How could it be not itself while being itself? The problem has not been solved by the logicians and 
philosophers to this day, because it has no solution in Aristotelian 3-law logic. So Heraclitus, believe it or not, concluded that 
all change was an illusion. 


ATHERIOSCLEROSIS 


Basically, clogging of the arteries, which may be due to deposits onto the artery walls or by thickening and growth of the artery 
walls themselves, or a combination. It is a chronic (slowly progressing) disease where the artery walls become progressively 
thickened and hardened and the artery becomes less elastic. 


It has been found that the common cytomegalovirus (one of the herpes viruses) plays a key role in the development of the 
disease. Initial deposits irritate and injure the arterial walls, and the herpes 6 virus infects the site, partially nullifying the 
control of excess grown of the arterial muscle tissue. This deposit and concomitant stimulation of some excess muscle growth 
occurs repeated, so that the muscle tissue grows abnormally over an extended period of time. For this reason, when an 
operation is performed to forcibly reduce the deposits inside the artery, the resulting injuries to the arterial wall tissues leads to 
the herpes 6 infection and stimulation of excess muscle growth. It has been found, e.g., that after angioplasty the process is 
often engendered, so that within a year or two the artery is narrowed again, but this time by abnormal growth of smooth muscle 
tissue. The Prioré team demonstrated positive and total remission of arteriosclerosis in laboratory animals by means of 
nonionizing EM irradiation to produce an amplified "antiengine", which "time reversed" or dedifferentiated the stricken cells 
and the stricken areas back to a previous state. 


ARTIFICIAL POTENTIAL 
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A scalar potential which is composed of, or partially contains, an artificially assembled bidirectional wave set. 


See E. T. Whittaker, "On the Partial Differential Equations of Mathematical Physics," Mathematische Annalen, Vol. 57, 1903, 
p. 333-355 for proof that a "scalar potential" is actually a harmonic set of hidden bidirectional EM phase conjugate longitudinal 
wavepairs. Each wavepair consists of a wave and its antiwave (true time-reversed replica wave). 


If the external observer could see the detected (effect) waves in a hidden wavepair, he would see the "wave" going in one 
direction and the antiwave passing precisely through it in the other direction. However, prior to detection, the phase conjugate 
wave exists entirely in the complex plane and hence in the time domain (in -ict). So the interpretation of Whittaker's 1903 
paper, in terms of cause and effect waves, is that the phase conjugate half set is incoming from the time domain to each and 
every point in the dipolarity or potential, and the "real 3-space half set" is being radiated in every direction in 3-space from that 
point. See my paper, "Giant Negentropy....". 


In addition to Whittaker's sum set of biwaves, Ziolkowski added the product set in the mid-1980s. E.g., see Richard W. 
Ziolkowski, "Exact solutions of the wave equation with complex source locations," Journal of Mathematical Physics, 26(4), 
April 1985, p. 861-863; Rod Donnelly and Richard Ziolkowski, "A method for constructing solutions of homogeneous partial 
differential equations: localized waves," Proceedings of the Royal Society of London A., Vol. 437, 1992, p. 673-692. 
Particularly see I.M. Besieris, A.M. Shaarawi, and R. W. Ziolkowski, "A bidirectional travelling plane wave representation of 
exact solutions of the scalar wave equation," Journal of Mathematical Physics, 30(6), 1989, p. 1254-1269. 


However, these deal only with the effects waves after detection. 


Another way of defining an artificial potential is: A potential formed by or containing a subset formed by, deliberately summing 
nonzero force field vectors to a zero vector resultant. [Note that electrodynamicists routinely discard vector systems that sum to 
a zero resultant; not realizing that in doing so, they are discarding vacuum engines and a vastly extended electrogravitational 
dynamics!] The vector zero system of infolded nonzero vectors has a deterministic, internal stress pattern that is macroscopic. 
The type of potential made by the zero summation depends upon the type of force vectors summed. For example, summing 
electric field vectors to zero produces an electrostatic scalar potential; summing magnetic field vectors to zero produces a 
magnetostatic scalar potential of vacuum. 


All potentials represents local warps or curvatures in vacuum/spacetime, and all artificial potentials contain internal, 
deterministic templates of nested internal spacetime curvatures. Curvature of spacetime interacts directly upon mass and 
physical systems embedded in it. Thus these deterministic, internested local spacetime curvatures of the artificial potential 
represent vacuum engines, or spacetime engines, and the artificial potential is said to be a dimensioned or activated potential. 
Any system exposed to and placed in such a vacuum spacetime engine, will have these hidden vacuum flux asymmetries 
interacting upon each and every part of it, down to and including the nuclei, the nucleons, and the quarks in the nucleons. 


ASYMMETRICAL REGAUGING 


Change of either the scalar potential f or the vector potential A, but not both, so that a single excess force and a single change of 
system energy occurs in the system. 


This violates the assumed Lorentz condition, and thus excess energy can enter the system, and an excess "free" force appears 
which can (if the system is adroitly designed) then translate to perform work upon the system to increase its (e.g. kinetic) 
energy, exhausting the excess regauging energy in the process and restoring symmetry. 


In conventional EM theory, Maxwell's equations in potential formulation are in terms of two potentials, f (the scalar potential) 
and A (the vector potential). When Heaviside retranslated Maxwell's quaternion set of 20 equations in 20 unknowns, he 
transformed it (in potential form) into two equations where main variables f and A are not separated. Electrodynamicists, who 
until recently considered the potentials as not even real, but just mathematical figments and conveniences, then simply 
arbitrarily changed both f and A just precisely so that the extra force appearing in the system by the change of f was countered 
by an equal and opposite extra force also appearing in the system by the change of A. This type of symmetrical (no net force) 
regauging is known as the Lorentz condition. 


Each asymmetrical (produces a nonzero excess net force) potential change (each half of the two asymmetrical regaugings that 
comprise the symmetrical regauging) also altered the overall energy of the system. However, in the symmetrical regauging that 
total energy change is "bottled up" as increased stress in the system, because no net translation force is available to be translated 
and use the energy change to produce excess "free work." 


The Lorentz condition assumes that the designer will not allow the equilibrium of the system to be broken! In that case, of 
course, ordinary equilibrium thermodynamics applies, and the system cannot produce COP>1.0. Prior to this Lorentz condition 
assumption and its absolutely arbitrary regauging, Maxwell's equations do include asymmetrical regauging and therefore open 
EM systems far from thermodynamic equilibrium; precisely those which violate the Lorentz condition (symmetric regauging) 
assumption. In short, the unregauged equations do include COP>1.0 electrodynamic circuits and systems. 


Unknowingly the electrodynamicists arbitrarily discarded the entire Maxwellian class of overunity EM engines and circuits— 
which class incorporates making a change in one potential(s) such that the Lorentz condition does not hold. 


ASYMMETRY 


Lack of symmetry, or "broken symmetry" in a general sense. 


ASYMMETRY OF THE DIPOLE 


Any dipole or dipolarity is a broken 3-symmetry in its fierce exchange of EM energy with the active vacuum. This means that it 
continuously receives and absorbs copious virtual energy from the seething vacuum flux, and that not all this absorbed energy is 
reradiated back to the vacuum in virtual form. Instead, some of it is integrated into observable form and re-radiated in all 
directions as usable, real 3-space EM energy. 


This is standard, well-known particle physics, although it appears to be totally missing from classical electrodynamics and it is 
not considered at all by electrical power system designers and analysts! 


Every electric charge is a broken symmetry in the virtual particle flux exchange between the quantum mechanical (energetic) 
vacuum and the mass of that electric charge. The dipole is two different such asymmetries. As is well-known in particle physics 
(not in classical EM theory!) each such broken symmetry must "gate" out some of the vacuum energy. In short, the charge 
asymmetry "extracts" some vacuum energy from its normal "energetic exchange" with the vacuum flux, and puts it out in some 
form we call "observable" (capable of being measured; specifically, of being intercepted by electric charges so as to produce a 
force field across the charge and translate it). 


Well, an electrical charge produces a flow of energy density which we may represent conventionally as S = ExH (when 
collected and measured on assumed unit point charges), which we—a little bit mistakenly—call "observable." [Actually, until 
the energy flow interacts with that assumed unit point charge, it is an organized flow of virtual entities] After interaction it is 
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real observable EM energy in 3-space. The spinning electron has its own magnetic moment and its own E-field. Since (in one 
form) also E =— V@, an extracted and formed S = ExH is output by the charge asymmetry. This output energy flow also 
produces the assumed @ evidenced by the charge interaction, since @ as used represents the reaction cross section of the 
potential. Note that all these entities 8, E, H, and ¢ are defined in electrodynamics only as their own interaction cross section 
with a unit point charge containing mass. 


In classical electrodynamics (formed long before the notion of charged particles, atoms, and EM energy flow!) it is just 
recognized that "charge is the source of a potential." Actually charge gates the energy flow from the vacuum flux, receiving the 
energy from the time domain by its asymmetry, transduces the energy into 3-space energy, and outputs it as real EM energy 
pouring out in 3-space in all directions. That energy-flow contains and carries the energy that will interact with charge to form 
the E-field, the H-field (spin field), and 9. 


Also, in particle physics and gauge theory it is well-known that no mass system can be in equilibrium anyway, unless the 
vacuum-to-mass interaction is incorporated! After CEM was formed, much later the atom was discovered and the electron was 
discovered. Much later then, particle physics and quantum mechanics came along. CEM theory has never been altered to 
include the necessary vacuum interaction, although it has been known for decades that CEM is totally in error in this respect. 


Here one poses a question to the sharp young graduate students: Why does every university continue to teach a seriously flawed 
classical electrodynamics which does not include the vacuum/mass interaction, when the physics department at the same 
university knows full well that it must or no EM system can be in equilibrium? Why is not such a fundamental and universal 
issue strongly raised and intensively discussed by our large, tax-exempt scientific organizations at their annual symposia? Why 
do not the National Science Foundation and the National Academy of Science demand that serious work be done at all speed, to 
correct such known scientific deficiencies in the classical EM theory? What happened to science as the search for physical 
truth, and replaced it with "status quo" models or—in some cases—even dogma? It is an inexplicable mystery to me, and one to 
which I do not know the answer. 


AUTOIMMUNE DISORDER 


A disease or disorder relating to or caused by the antibodies or T-cells that attack foreign molecules, cells, or tissues of their host 
organism. 


A flagrant autoimmune disease example is AIDS, Acquired Immunological Deficiency Syndrome. The AIDS virus successfully 
hides from the antibodies, so that they cannot perform their proper function, and it infects the T-cells and negates their function. 
However, there are other examples other than AIDS: e.g., rheumatism and osteoarthritis. 

BACK EMF 


The counter-electromotive force, usually between the end charges of the source dipole for an EM circuit. 


When the electrons in the circuit are forced against the emf—as when the charges from the ground reference of the circuit are 
forced back up through the emf of the source dipole—then work is done upon the source dipole to scatter the charges and 
destroy the dipole. Removing the dipole removes its receipt of vacuum energy via its broken 3-symmetry, transduction of that 
energy, and output of it along the circuit and in space around the circuit as the energy flow that powers the circuit (with part 
missing the circuit and being just wasted). 


Since this removes the power from the circuit, then additional energy must be input to the source to perform work on the 
internal charges and restore that source dipole again. 


There are actually two emfs in a circuit, not one. There is a 3-space emf and also an entirely unrecognized tempic emf. In 
either case, under proper circumstances there can be a back-emf or either one or both. See discussion under electromotive force, 
back. See also tempic back emf (to be added). 


BALL LIGHTNING 


Rare form of lightning where an incandescent, slow-moving globe forms. The globe often moves erratically, explodes, and may 
set fire to objects it touches. 


Ball lightning may be due to scalar electromagnetic interferometry which can produce a controlled pattern of electromagnetic 
energy at a distance, or it may be due to the formation of a special localized spacetime curvature engine. 


BARE ELECTRON 


The true electron without its partial shielding of virtual positrons that are attracted around it. 


BARRETT, TERENCE W. 


Noted modern electrodynamicist and consultant who works in SU(2)xSU(2) gauge symmetry extended electrodynamics, and 
was also one of the pioneers of ultrawideband radar. 


BECKER, ROBERT O. 


Medical doctor, medical research scientist, and Nobel Nominee, noted for his early-on efforts—particularly in the 1960s 
through the 1980s, in the effects of EM fields on biological systems, studies of evoked or partially evoked limb regeneration in 
certain species, electrical stimulation of bone fractures to stimulate healing and reveal the mechanism involved, and the cellular 
regeneration system of the body as opposed to the immune system. 


Becker particularly recognized that the cellular regenerative system was a special electrical system having unique functions. He 
even succeeded in diagramming this system as far as it is revealed by ordinary U(1) electrodynamics. Becker demonstrated 
partial limb regeneration in salamanders, etc. and in some other species, with electrical stimulation. In his EM-stimulated bone 
fracture healing, Becker showed a startling result: First the red blood cells entering the fracture area shucked their hemoglobin 
and grew a nucleus, thus "dedifferentiating" (biological term) or "time-reversing" (physics term) back to an earlier state. Then 
this modified cell redifferentiated (biological term) or "fast-forwarded in time" (physics term) into the type of cell that makes 
cartilage. Then this newly modified cell further redifferentiated into the type of cell that makes bone, and was deposited in the 
fracture site. The continuing deposits of these cells from the ongoing process evoked in red blood cells healed the fracture with 
new bone growth. Whereupon the action stopped. 


Becker also was one of the first qualified scientists who testified in court on the deleterious effects of power line radiation. He 
thereby incurred the enmity of very powerful interests, so that his research funds were pulled and eventually he was forced to 
retire at an early age. 
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He was nominated for the Nobel Prize multiple times, and his epochal work did finally focus at least some attention of the 
medical research community on the regenerative system as opposed to the immune system which heals nothing. 


Becker's profound work was of tremendous influence on me as I struggled to decipher the active mechanism in his experiments, 
the Prioré team's experiments in France, the Russian microwave radiation of U.S. Embassy personnel in Moscow, 
Kaznacheyev's experiments demonstrating transmission of cellular disease and disorder electromagnetically into target cells 
environmentally isolated except for contact by light from the sender cells having such disease or disorder, and the body's own 
regenerative system. After some 14 years struggle with the problem, I finally did break the mechanism(s) involved in all those 
things. But it was only possible because of the magnificent work by Becker and Prioré, the reported work by Kaznacheyev, and 
gradual exposure to higher symmetry electrodynamics. The work was crude at first, but eventually progressed (by 1998, e.g.) to 
include the port-hole concept, transduction of EM wave polarization types, the engine and engine template concepts, and unified 
field theory. Since then it has become clear that the proper electrodynamics to model such things is the higher symmetry O(3) 
electrodynamics pioneered by Evans, and now revealed to be an important subset of Sachs' unified field theory. 


Becker is therefore one of my heroes whose magnificent work and long perseverance against strong scientific suppression I 
greatly admire. Most of Becker's detractors were or are in fact employed in positions either directly or indirectly funded by the 
electrical power industry. I believe that, had Becker had access to O(3) electrodynamics and Sachs' theory, he would have 
personally impelled the entire medical field to a marvelous and extraordinarily advanced EM medical therapy. 


See Robert O. Becker and Andrew A. Marino, Electromagnetism and Life, State University of New York Press, Albany, 
1982; Nice summary of EM bioeffects (orthodox) ; also on http://www.ortho.lsumc.edu/Faculty/Marino/EL/ELPub.html. 


See also R. O. Becker, "The neural semiconduction control system and its interaction with applied electrical current and 
magnetic fields," Proceedings of the XI International Congress of Radiology, Vol. 105, 1966, p. 1753-1759, Excerpta Medica 
Foundation; Amsterdam; — "The direct current field: A primitive control and communication system related to growth 
processes," Proceed. XVI Internat. Congr. Zoology, Washington, D.C., Vol. 3, 1963, p. 179-183; — “The control system 
governing bone growth in response to mechanical stress,” J. Ark. Med. Soc., Vol. 62, 1966, p. 404; — "A technique for 
producing regenerative healing in humans," Frontier Perspectives, 1(2), Fall/Winter 1990, p. 1-2; — with Charles H. 
Bachman and Howard Friedman, The direct current system: A link between the environment and the organism," New York 
State Journal of Medicine, Vol. 62, April 15, 1962, p. 1169-1176; — and D. G. Murray, “A method for producing cellular 
dedifferentiation by means of very small electrical currents,” Trans. N.Y. Acad. Sci., Vol. 29, 1967, p. 606-615; — and Joseph 
A. Spadaro, "Electrical stimulation of partial limb regeneration in mammals," Bulletin of the New York Academy of 
Medicine, Second Series, 48(4), May 1972, p. 627-64; — and Carlton F. Hazlewood, Abraham R. Liboff, and Jan Walleczek, 
Electromagnetic Applications In Medicine," NIH-OAM Electromagnetics Panel Report, Jan. 15, 1993. 


See particularly Robert O. Becker, "The significance of bioelectric potentials." Bioelectrochemistry and Bioenergetics, Vol. 1, 
1974, p. 187-199. This is probably the paper by Becker that provides a really good overview of the control system. A block 
diagram of the proposed system is given by Becker on p. 191. 


Becker also has authored several popular-oriented books filled with excellent information. These include Robert O. Becker, 
M.D. and Gary Selden, The Body Electric: Electromagnetism and the Foundation of Life, William Morrow and Co., New 
York, 1985; and Robert O. Becker, Cross Currents: The Perils of Electropollution; The Promise of Electromedicine, 
Jeremy P. Tarcher, Los Angeles, 1990. 


BEDINI, JOHN 


Noted audio engineer, overunity energy researcher, and inventor of the renowned Bedini amplifiers well-known to audiophiles. 
the BASE process for holographic sound, and a process for cleaning the harshness from digital audio disks. 


Bedini has invented a variety of COP>1.0 processes, motors, generators, etc. Particularly he has developed a process whereby, 
in a battery-powered circuit, he adroitly back-pulses the battery in a recharging direction while the battery is powering the load, 
causing a pile-up of electrons on the surface of the battery plates that is a sharply increased scalar potential opposing the 
onrushing very massive lead ions in the battery in discharging mode. The result is that the potential's electron pile-up increases 
dramatically due to the ions' far greater inertia than that of the electrons. The result is a high potential (perhaps 40 volts) upon 
the surface of the battery, overpotentializing both the incoming lead ions between the plates and the electrons in the external 
circuit in powering mode. In this phase, energy flows from the vacuum onto both the ions and the external circuit electrons, 
adding significant energy to the powering of the external circuit for the same ion current inside the battery. 


As the ions slow and stop, Bedini's back-pulse trailing edge causes a very sharp cutoff, thus invoking Lenz's law and resulting in 
the surface potential on the plates increasing to well over 100 volts. This further overpotentializes the external circuit electrons 
in powering mode, dissipating much more energy in the external circuit to power the loads. As the ions finally stop and reverse, 
their relatively sluggish re-acceleration in charging mode and their overpotentialization still results in excess energy being 
delivered to the external circuit. Then as the overpotentialized ions accelerate in charging mode, the external circuit is still in 
powering mode until the drain-off of the severe electron pile-up on the surface of the battery plates. 


This is one of several modes of operation used by Bedini in his overunity battery powered circuits, which keep their batteries 
recharged while powering their loads. 


By separating the other closed current loop between external electron currents and the ion currents between the battery plates, 
and then dephasing these currents, Bedini breaks the usual dissipation symmetry enforced in a closed loop circuit where all 
charge carriers have the same m/q ratio. In Bedini's circuits, the m/q charge ratios dramatically differ between the ion current 
section between the plates and the electron currents between the outside of the plates and through the external circuit. Also, by 
providing a much greater potential between the two circuit halves, The potential extends in both directions—internally back 
over the ions, and externally in the circuit over the external Drude electrons powering the circuit loads and losses. He provides 
a true negative resistor on the surface of the plates, which extracts energy from the vacuum (via its broken 3-symmetry as a 
dipolarity) from the time domain, transduces it into real EM energy, and overpotentializes (regauges) the potential energy of 
both the internal ion currents and the external electron currents. 


The Bedini process is therefore a legitimate COP>1.0 system, and in his self-powering embodiments the system will run 
indefinitely without external energy input by the operator, use of fuel, etc. He has converted the system to an open system far 
from thermodynamic equilibrium in its violent energy exchange with the active vacuum, and thus the system is permitted to 
exhibit both COP>1.0 and self-powering as well. 


For an expanded explanation of the Bedini negative resistor process in batteries, see T. E. Bearden, "Bedini's Method for 
Forming Negative Resistors in Batteries," Journal of New Energy, 5(1), Summer 2000, p. 24-38. 


BEING 


Pure essence, existence. 
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Again, something which in actuality resists Aristotelian definition unless preliminary assumptions are made. Generally used in 
one of two senses: (1) persistence, as in "he is (he continually exists)," or (2) identity, as in "he is the man (‘he' and 'the man! are 
the same thing)." 


BIDIRECTIONAL EM WAVES 


EM waves running antiparallel to each other through a given point or region of space. 


Suppose we run a normal EM wave into a phase conjugating mirror (PCM) with a gain of 1. By ordinary phase conjugate optics, 
the mirror then emits a backwards-traveling phase conjugate replica wave (PCR wave). According to the so-called "distortion 
correction theorem," that backwards traveling wave will travel backwards (as seen by the external observer) back over the exact 
route taken by the previous wave, and it will reappear in space precisely superposed spatially with the previous waves. If we 
examine the impulse (density) fields (i.e., Edt), then the forward-time wave contains Edt while the backward time wave contains 
E(-dt), which is just —Edt. So electromagnetically—as far as producing a net translation force on a charge—the E-fields seem to 
cancel, although they are still there and their energy is still there. Instead of translation, the two produce stress. 


One thus (simple case) will have a strange kind of standing wave wherein the local energy density of the vacuum varies (e.g., 
sinusoidally) as a function of distance, but a charged particle placed in it will not be translated! Rigorously, that is a 
gravitational standing wave. Since change in local energy density is also a curvature of spacetime, that is also a standing 
sinusoidal wave of the local curvature of spacetime. This is where electromagnetics and gravitation actually meet, and where 
electromagnetics can be utilized to produce gravitational waves. (Much more complex waves can be produced; this is just the 
simplest example). 


BIDIRECTIONAL FIELD FLOWS 


E-fields (and B-fields) being propagated in a pair of opposite waves traveling "through" each other in opposite directions 


.. where the two may be "locked together" as a wave and its antiwave; 1.e., as a "Whittaker biwave pair". Note that Whittaker 
bidirectional EM wavepairs are not to be confused with the pairing of the wave and reflection wave on a transmission line. 


BIDIRECTIONAL GATING 


Gating (of energy flow, e.g.) in both directions simultaneously. 


BIDIRECTIONAL TRAVELING PLANE WAVE 


A wave and its antiwave, where each wave is moving in an opposite direction (standard assumption in phase conjugate physics). 


In short, to the external observer the waves seem to be "moving through" each other; one from left to right, and the other from 
right to left; or one radially outward and the other radially inward. All scalar potentials were shown by Stoney and Whittaker to 
be comprised of a harmonic series of such "bidirectional traveling wave pairs." However, the interpretation of the phase 
conjugate waves was after detection, so that the detected "effect" wave existed in 3-space. Prior to detection, the phase 
conjugate half-set of the Whittaker decomposition of the scalar potential is convergent from and in the time domain (complex 
plane). 


BIOELECTROMAGNETICS (BEM) 


Presently, the scientific study of interactions between living organisms and electromagnetic fields, forces, energies, currents, and 
charges. The range of interactions studied ranges from atomic and molecular, through intracellular, to the whole organism. 


Electromagnetic fields studied in BEM include those of endogenous origin (from within the organism) and exogenous origin 
(from outside the organism). Sources of exogenous fields include: the earth and sun, electrical equipment (power lines, radio 
transmitters, etc.), clinical treatment devices (e.g., TENS), and other organisms. The electromagnetic fields of greatest interest 
in BEM are generally classified as nonionizing (i.e., lacking sufficient energy to directly dislodge electrons from molecules or 
atoms.) BEM is a scientific discipline emerging on the boundaries between physics and biology. As in other sciences, progress 
in BEM is made by testing falsifiable hypotheses against valid measured data obtained in repeatable experiments. 


Our new viewpoint seeks to dramatically enlarge the scope of this definition, to include not only the presently-recognized 
external (outfolded) electromagnetics, but also the internal (infolded, inside the scalar EM potential) electromagnetics, and also 
to utilize a unified field theory where EM is GR and vice versa. 


BIOENERGETICS 


That branch of Russian (KGB) energetics which is targeted against the living body, its cells and tissues, and its EM fields and 
potentials (biofields and biopotentials). 


BIOGENESIS 


Generation of living organisms from other living organisms; also, the theory or philosophy that living organisms develop only 
from other living organisms. 


BIOLOGICAL WARFARE 


Warfare against living humans, livestock, crops, etc. using pathogenic micro-organisms _ or biocides to create diseases and death. 
or using dimensioned electromagnetic potentials, fields, and waves to kindle cellular damage, disease, and death in the same 
targeted populations. 


BIOLOGICAL WARFARE, ELECTROMAGNETIC 


The use of dimensioned electromagnetic potentials, fields, and waves to induce cellular damage, disease, and death in targeted 
living populations. 


The decades of Russian microwave radiation of personnel in the former U.S. Embassy in Moscow is an example, where only 
field-free potentials were dimensioned with the disease or health-change patterns (the engines). This science was developed in 
Russia as an outgrowth of the thousands of Kaznacheyev experiments demonstrating that any cellular disease and damage 
pattern could be induced from diseased or damaged cells into environmentally isolated cell cultures, purely by specialized EM 
radiation from the damaged or "transmitting" cells into the targeted cells. 


The Chinese also used such dimensioned radiation to induce cancer in almost all GRU operatives stationed in China at the time 
of the major disagreement between China and Russia. In his book, Stanislov Lunev and Ira Winkler, Through the Eyes of the 
Enemy: Russia's Highest Ranking Military Defector Reveals Why Russia Is More Dangerous Than Ever, Regnery, Washington, 
D.C., 1998, p. 160, Lunev reveals it this way:".../ was not the only person who was stationed in Beijing to come down with 
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cancer... Almost all of the GRU officers stationed in China with me have been diagnosed with cancer. People assigned to the 
embassy had told me that they were picking up high levels of radiation from the apartment building around the embassy 
compound. Whether it was a form of high-tech monitoring or a conscious effort to harm our health, it seems to have been 
successful. So much so that in 1992 the GRU was asked to investigate the high rate of cancer among embassy officials. The 
findings, however, have never been made public; in part, no doubt, because of the rapprochement between Russia and China." 
In short, the Chinese did exactly to the Russian GRU what the Russians were doing to the Americans. 


BIOPHOTON 


A quantum of angular momentum, each containing "a piece of energy welded to a piece of time, with no seam in the middle." 
emitted by biomolecules in living organisms. The difference between a biophoton and a normal photon is that the "infolded EM 
structuring" (ST curvature engine sets) carried by the biophoton carries the dynamics and templates of the living cell or tissue or 
body emitting the radiation. 


As presently known, biophoton emission is associated with processes such as mitosis (cell division) and with mechanisms such 
as soliton vibrations of DNA and other alpha-helix proteins [Popp et. al., 1984; Popp et. al., 1992]. An organism's biophoton 
field may represent a highly-structured innate organizing field capable of encoding or transmitting information over 
macroscopic distances. 


Kaznacheyev, e.g., showed that almost any cellular disease or damage condition can be induced from the diseased control cells 
to separated and environmentally isolated target cells initially normal, if (1) the visible spectrum of radiation is blocked from the 
targeted cells, and (2) the two groups of cells are optically connected below and above the optical spectrum, in the infrared and 
in the ultraviolet. 


The new viewpoint seeks to dramatically extend the scope of this definition. Considering the wave aspects of the photon 
frequency, the infolded oscillating EM energy in the photon may be decomposed into two oscillating potentials [Whittaker, 
1904]. In each of these potentials, there exists a magnificent infolded structure [Whittaker, 1903] of internal bidirectional EM 
wave pairs, to include the sum set [Whittaker] and the product set [Ziolkowski]. Thus the photon carries internal information, 
which is also referred to as the "information content of the field." Since the product set represents modulations, the basic 
infolded structure has signal characteristics. Mind, thought, and long term memory exist inside the personal quantum potential, 
which may further be regarded as consisting of coupling and uncoupling photon/antiphoton pairs—i.e., hidden gravitons. In the 
new viewpoint, the biophoton is the carrier of biogravitons, and also biograviton lattices. This information forms vacuum 
engines which can cumulate over a period of time to breach the quantum threshold and outfold, producing real change in cells, 
as shown by the Kaznacheyev cytopathogenic mirror effect experiments. 


BIOQUANTUM POTENTIAL 


A quantum potential connected to and of a living body, where the inner EM structuring and dynamics of the quantum potential 
are in correspondence with the inner EM structuring of the normal EM fields, potentials, and waves in the body, and also are in 
correspondence with the time-polarized EM structuring and dynamics of the mind and its operations. 


The biopotential provides the volition and intent exhibited by the biological body, breaching the quantum threshold and 
producing direct psychokinetic change (by the mind-body coupling mechanism) that is the "input signal" to the 
servomechanisms of the body,. from the smallest to the largest. In this biopotential, the Stoney-Whittaker-Ziolkowski 
decomposition provides the information structure and vacuum engines that are the mind, thought, long term memory, etc. A 
living biological system may be defined as a physical system of otherwise inert matter (the body) and of mind, coupled to each 
other through a bioquantum potential. 


BLOCKING 


In the charge-barrier semiconductor functioning, stopping or partially stopping the flow of current in a circuit, or between two 
points, without stopping the Poynting S-flow. 


In ordinary usage, "stopping the progress of." 


BOHM, DAVID 


World renowned physicist and originator of the hidden variable theory interpretation of quantum mechanics. See David J. 
Bohm, "A Suggested Interpretation of the Quantum Theory in Terms of 'Hidden' Variables, I and II." Physical Review, 85(2), 
Jan. 15, 1952, p. 166-179 (Part I); 180-193 (Part II). 


Together with his student Aharonov, he co-authored a fundamental paper on the Aharonov-Bohm effect wherein interfering 
electromagnetic potentials can produce effects on charged particle systems, even at a distance and in the absence of the 
electromagnetic force fields. 


BOHM'S HIDDEN VARIABLE THEORY (HVT) 


A major interpretation of quantum mechanics, formulated by David Bohm and published in Physical Review in 1952. 


See David J. Bohm, "A Suggested Interpretation of the Quantum Theory in Terms of 'Hidden! Variables, I and II," Physical 
Review, 85(2), Jan. 15, 1952, p. 166-179 (Part I); 180-193 (Part ID). Bohm's theory makes all the correct predictions and also 
eliminates many problems in quantum mechanics, such as the "measurement problem" and the—now alarming—problem of the 
missing chaos (i.e., the missing "hidden order."). 


Ironically, the prevailing Copenhagen interpretation of the QM theory predicts that the organized macroscopic world does not 
exist, while Bohm's theory predicts it. [Question to the sharp young graduate student: How can one defend a scientific model 
which predicts that he himself does not exist? If one keeps one's sense of humor, it would seem that this has to be the greatest 
scientific faux pas of all time!] It may be that one unconscious reason that most physicists still oppose HVT is that it implies 
that physical reality can in fact be deterministically engineered. Most physicists would seem to fervently wish physical reality to 
stay "solid as a brick," with fixed "laws of nature," which can be leisurely discovered and then utilized comfortably, predictably, 
and sanely. The advent of HVT (which is just a matter of time; for decades the Russians have highly weaponized the HVT area!) 
dramatically alters our perception of "fixed physical reality" into that of an "engineerable, changeable" physical reality! I 
tentatively believe that the terrible psychological implications of such a potential development is something that most scientists 
do not wish to cope with—we simply do not have the Gestalt for it. On the other hand, the Russian national psychology is such 
that they do have the Gestalt for it. The Russian energetics—which I have long referred to loosely as scalar electromagnetics— 
basically utilizes the infolded ordering inside the potential to create "direct patterns of vacuum flux", hence vacuum engines. 
And it also utilizes the quantum potential, including internally structuring the QP, to enable instantaneous action-at-a-distance in 
multiple simultaneous locations and nodes, with stupendous and automatic energy amplification. 
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By deterministically "patterning" the internal structuring of the scalar potential, one can directly form such vacuum engines. 
Whittaker showed in 1904 that any EM field pattern whatsoever can be expressed as two scalar potentials, rather than the 
common f and A representation. This means that any EM wave is simply the "interference" (between the hidden biwave 
structures) of two scalar potentials, even at a distance. By properly structuring an EM signal (i-e., structuring the two potentials 
into which it can be decomposed), the resulting EM signal—appearing normal on the surface—nonetheless now transports 
special vacuum engines deliberately designed to perform some particular internal task in mass systems, electronic systems, or 
humans when it strikes a target at a distance. I refer to this "internal structuring" of the Stoney/Whittaker/Ziolkowski internal 
biwaves and their products, as dimensioning of the potential(s), and hence of the EM carrier wave. The Russians call it the 
information content of the field; but our own scientists tend to erroneously interpret that phrase as ordinary spectral analysis. In 
other words, they erroneously continue to regard EM vacuum engines as if they were ordinary EM signals. 


BOHREN EXPERIMENT 


Revealing experiment by Bohren, replicated by Paul and Fischer, which shows that a given charge when in particle resonance 
absorbs more energy from a field or potential then the same charge does in "static" position. 


By conventional outlook, this provides a guaranteed COP>1.0 process. Bohren demonstrated absorbing 18 times more energy 
with the charge in particle resonance than with the static charge. This is a direct experiment proving the Heaviside dark energy 
component of EM energy flow, whether in field form or in potential form. 


See Craig F. Bohren, "How can a particle absorb more than the light incident on it"?", American Journal of Physics, 51(4), 
Apr. 1983, p. 323-327. See independent confirmation of Bohren's work by H. Paul and R. Fischer, ibid., p. 327. Other pertinent 
references are V. S. Letokhov, "Laser Maxwell's Demon," Contemporary Physics, 36(4), 1995, p. 235-243; — "Generation of 
Light by a scattering medium with negative resonance absorption," Soviet Physics JETP, 26(4), Apr. 1968, p. 835-839; — 
"Double Gamma and optical resonance," Physics Letters A, Vol. 43, 1973, p. 179-180; — "Stimulated emission of an ensemble 
of scattering particles with negative absorption," ZhETF Plasma, 5(8), Apr. 15, 1967, p. 262-265. Also see R. Pappalardo and 
A. Lempicki, "Brillouin and Rayleigh Scattering in Aprotic Laser Solutions Containing Neodymium," Journal of Applied 
Physics, Apr. 1992, p. 1699-1708 


BRIDGE 


A component or process which passes EM energy between two isolated circuits, but does not pass dq/dt between them, and 
which breaks the normal rigidly field-locked power dissipations in the two circuits. 


Space itself would appear to be one such bridge. 


BRIDGING FUNCTION 


The function of passing EM energy flow between two isolated circuits, but not passing dq/dt between them, while 
simultaneously breaking any normal rigidly field-locked power dissipations in the two circuits. 


BROKEN SYMMETRY 


The fundamental meaning is a condition in which two parts of some configuration or shape on opposite sides of some divisor or 
condition or boundary, are not similar but differ. 


In vacuum energy physics, we are very interested in the fact that any charge and any dipole represents a broken symmetry in its 
fierce energy exchange with the vacuum. This implies that something virtual has become observable; i.e., part of the virtual EM 
energy absorbed from the vacuum by the charge or by the dipole is changed into observable form and re-emitted as real, 
observable EM energy. 


Any observable implies a broken symmetry. Non-observables imply symmetry, and vice versa. Each symmetry also can be 
represented by a conservation rule or law. Physicists have uncovered many kinds of symmetry in physics; and in the 1950s they 
also discovered broken symmetry. 


BROMWICH, THOMAS JOHN I'ANSON 


Brilliant English mathematician, 1875-1929. who made significant contributions to the mathematics of electromagnetism— 
particularly to superpotential theory—before his passion for overwork led to development of a mental disorder and eventual 
suicide. 


Bromwich originated a method for solving the source-free Maxwell equations in 1899, publishing it in 1919. This approach 
formed the basis for his seminal paper on scattering of plane EM waves by spheres. He did excellent original work on infinite 
series and made contributions to quadratic and bilinear forms. He also placed Heaviside's operator calculus on a rigorous basis 
by treating the operators as contour integrals. Unfortunately Bromwich worked so intensively, in such painstaking detail, and at 
such length that his physical health was affected. He developed a mental disorder and eventually ended his own life in suicide. 


For a summary of Bromwich's life and achievements, see G. H. Hardy, "Thomas John Bromwich," J. London Math. Soc. 5 
(1930), 209-220; — "Obituary of Thomas John Bromwich," Proc. Roy. Soc. London A 129 (1930), i- x. For an exposition of 
Bromwich's equations-solving work, see J. D. Zund and J. M. Wilkes, "Bromwich's method for solving the source-free Maxwell 
equations," Tensor (NS) 55 (2) (1994), 192-196. 


BROWN, G. SPENCER 


Noted author and creator of the laws of form, a new form of logic that dramatically extends Aristotelian logic. 


Essentially Brown added complex numbers to logic, rather than just staying with simple 2-dimensional plane figures for 
postulate derivation. Electrical circuits— designed by Brown's logic—do function and do work. When computer software is 
designed by Brown's logic, it is then possible to mathematically prove whether or not the end result possesses any defects 
(bugs). In the future software—particularly the larger systems—may well be designed by Brown's logic. G. Spencer Brown, 
Laws of Form, Julian Press, New York, 1972. With a dramatic advance in logic itself, Brown has succeeded in formulating a 
true calculus of form. Note: There is now a second edition of the book. 


BULK GRADIENT CHANGE 


Simply a change in the amplitude of the entire potential, 


... (Le., to every internal biwave pair comprising it) at some point or in some region of space, as compared to changing the 
amplitude of only one or a few of the internal biwave pairs of the potential, without changing all the rest. 


BYPASS RESISTOR 
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In electrical theory, a resistor to pass current by (in parallel to) some other component. 


If other effects such as use of the overpotential, pumped phase conjugate reflection, quantum wells, quantum tunneling, and 
charge blocking are added, the function of the bypass resistor becomes extremely complicated. 


CANCER 


Conventional definition: A malignant tumor of potentially unlimited growth that expands locally by invasion and systemically 
by metastasis. 


Growths are further characterized by the type of tissue in which they occur, and their actions. Of particular interest are 
neoplasm, tumor, carcinoma, and sarcoma. Malignant disorders tend to produce deterioration, infiltrate, metastasize, and 
terminate fatally. A neoplasm is simply any new growth of tissue that serves no useful function. A tumor is an abnormal mass 
of tissue that (1) is not inflammatory, (2) arises from preexisting cells, and (3) serves no useful purpose. A carcinoma is a 
malignant tumor of epithelial (covering membraneous tissue of a free surface) origin. A sarcoma is a malignant neoplasm that 
arises in mesodermal tissue (connective tissue, bone, cartilage, or striated muscle) and that spreads by (1) extension into 
neighboring tissue or (2) by way of the bloodstream, or (3) both. 


New definition of cancer: A centrally-commanded, final, desperate, "first-step dedifferentiation" adaptive attempt by stressed, 
affected cells experiencing sustained oxygen shortage (hypoxia) to reverse their cellular evolution and return to the anaerobic 
stage of their primeval cellular ancestry. Thus a cancer cell is a severely stressed hypoxic cell that has been "ordered" by the 
master cellular control system (MCCS) to dedifferentiate back to a more primeval form in which it needed little or no oxygen. 

It is the last desperate attempt by the body to insure the affected cells' survival when all other means available to the MCCS to 
provide the necessary oxygen have been exhausted and have failed. The "order" differs from normal signal theory in that it 
consists of a Stoney/Whittaker/Ziolkowski template inside the personal quantum potential of the organism. Thus the "order" 
actually consists of a vacuum engine, so that the spacetime in which the affected cell exists is acted upon by structured, 
energetic hidden variable fingers to directly alter it. The "signal order" is in fact a set of hidden vector forces in spacetime itself, 
created directly in and on the affected cell(s), in every part, in every atom. The cure for the cancerous cell, once formed, is 
simply to cause the MCCS to generate the "counter-order" reversing the original dedifferentiating action. This can be readily 
accomplished by establishing hidden multifrequency pump waves in the quantum potential on the cancerous cell, on all its parts, 
so that they act as pumped phase conjugate mirrors. Since they already exist in the altered "cancer" spacetime template/signal, 
the pumping causes a phase conjugate replica of the precise cancer state to be created in and on the cell and its parts. [In fact 
this is a general therapeutic mechanism, and it can be applied to reverse almost any conceivable cellular damage or disorder.] 
This counter-order is a new and amplified vacuum engine that acts upon the cell to redifferentiate it back to a normal cell. If an 
abnormal number of cells results, the body's normal processes then recognize the excess cells and destroys them. 


CANCER HOTSPOT 


An area or locality or location where cancer recurs repeatedly, more than the normal deviation expected statistically. In such 
case, one is dealing with a hidden cause or carcinogen. 


Human systems exposed to such a hotspot experience cellular changes (hypoxia) which eventually result in the master cellular 
control system (MCCS) issuing a dedifferentiation order to the affected cells to regress back to a primeval anaerobic form. The 
first step is dissociation from central (MCCS) control of cellular growth, resulting in a cell that now grows and divides 
unrestrained by the normal body. The real question in the hotspot is, "What is the unknown agent inducing the hypoxia 
condition, and what is the mechanism by means of which it induces it?" Epidemology will point out a hotspot, but is usually 
incapable of resolving the primary causative agent or its active mechanism since it can only show correlation. 


CAPACITOR AS A TRANSMISSION LINE 


A capacitor can be theoretically treated as a special type of transmission line, a fact which is apparently known to transmission 
line theorists but not to many engineers and physicists not specializing in transmission lines. 


CARCINOGEN 


A substance or agent (such as a chemical or a spacetime curvature engine) capable of inducing a cancer. 


In the new theory, the primary carcinogen is an actual order (a vacuum engine) issued by the master cellular control system 
(MCCS), reverting (dedifferentiating) the affected cell to a primal anaerobic form. Usually what are normally regarded as 
carcinogens are also causes of cellular conditions wherein the cell becomes very hypoxic, so much so that the MCCS exhausts 
all other alternative corrective means and as a last desperate measure orders the cell to change to a form that requires little or no 
oxygen. The "exhausting of other measures" may be very rapid, as when the cell has been affected and damaged by powerful 
carcinogens, or it may require decades to occur, as when the cell is subjected to long-term mild hypoxia, such as from 


electromagnetic smog. 


CARRIER WAVE 


A fundamental wave which is modulated by another wave or other waves, and hence "carries" the other waveform(s). B 
stripping off the carrier in a demodulator, the carried waveform(s) emerges. 


Hence it is a continuous frequency wave which can be modulated by an information-bearing signal. 


CASIMIR EFFECT 


The attraction of two conducting parallel plates in space, placed very close together, due to their influence on the active vacuum 
and on the vacuum's interaction with the plates. 


CASIMIR, HENDRIK BRUGT GERHARD (1909-2000) 


Noted scientist who in 1948 predicted that two parallel conducting plates, placed very near each other in a vacuum, would 
experience an attractive force due to their influence on the electromagnetic vacuum. 


See_H. B. G. Casimir, “On the attraction between two perfectly conducting plates,” presented at a meeting of the Royal 
Netherlands Academy of Arts and Sciences on 29 May, 1948. Published in the same year in Proceeding. Koninklijke 
Nederlandse Akademie van Wetenschappen, Amsterdam, vol. 51(7), 1948, p. 793-796. For a beautiful modern experiment 


confirming the force, see S.K. Lamoreaux, “Demonstration of the Casimir Force in the 0.6 to 6m range,” Physical Review 
Letters, 78(1), Jan. 6, 1997, p. 5-8. 


The force was experimentally detected some 10 years later. 
CAUSAL SYSTEM ROBOTS (CSRs) 
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Massless 4-space "engine" systems (therefore in the causal domain only, hence the name) formed of longitudinal EM waves and 
their dynamics, which are therefore sets of spacetime curvatures and their deterministic dynamics (engines) which function as 
individual robots. 


This is a totally new kind of system leading to a totally new kind of warfare, developed over some decades and deployed by the 
KGB in 1999. 


Matter is composed mostly of empty space filled with EM waves, fields, and potentials. Those "fillers" themselves are just 
bundles of longitudinal EM waves and their impressed dynamics. Hence all matter, the vacuum, and all conventional EM 
potentials, fields, and waves—being filled with vast sets of longitudinal EM waves—are vast superhighways for longitudinal 
EM waves to travel on or in. The CSRs, being totally LW and LW dynamics in nature, thus are free to travel right through EM 
radiations from power lines, phone lines, TV stations, radio stations, etc. They easily penetrate any matter, including right 
through a mountain. Any function of a normal EM system can be performed—at least in theory—by such robots. This includes 
longitudinal EM wave interferometry, which forms external EM fields and waves, of whatever pattern or form desired. Further, 
these CSRs are actual functioning systems, and if communications functions are designed in, one can communicate with them at 
a distance, using longitudinal EM wave communication, right through the intervening earth and ocean, etc. 


For some time, extensive underground facilities—hundreds—have been building in the former Soviet Union, and this massive 
buildup continued unabated after the Russian economy collapsed and the Berlin Wall came down. This tremendous 
expenditure, when the Russian economy was crippled, shows the strategic significance of these facilities. Further, apparently 
our satellites have not seen any missiles, normal weapons or munitions, etc. associated with that vast complex. In short, it is 
suspected that we don't have the foggiest notion of what it is. Indeed, those facilities will already have sent some CSRs into 
those very satellites, to insure that we do not find out what is going on, and perhaps to "spy on the spy satellites". 


We think these terribly important facilities are the KGB-controlled facilities for developing and producing the CSRs, and 
contain a vast longitudinal EM wave command and control set of facilities as well. In short, this is the strategic arsenal, 
development, and control for building sets of various type CSRs in huge numbers—a vast new army of robots with 
unprecedented capabilities, under the command and control of a human "strategic force" operations command of very large size. 


Developing and debugging one CSR would be a formidable and lengthy task. Once a single one is developed, making a million 
copies is simple. Just take a normal CD-ROM, e.g., and record something on it. Send in a working CSR robot to "reside inside" 
the infolded EM interior of the recorded informational electromagnetic pattern on the CD-ROM. Then simply copy that CE- 
ROM magnetically, as many times as is desired. Each copy contains a copy of the original signal that was recorded, including 
the exact infolded electromagnetic structuring inside that signal. Voila! One has as many new duplicate CSRs of that exact 
type, as one wishes, for a few pennies each. 


One can see the implications. In all those underground facilities, there are many development laboratories, production 
laboratories, and command and control facilities and "storage facilities" for the robots. Those hundreds of facilities are in fact a 
great new strategic weapon system and all its development labs and production facilities, as well as its tactical control and 
command and control systems, its "troops", its "equipment", and its commanders and operators. 


Well, then one can deploy and "utilize" such a strategic armada just as one would use any other great strategic army. One 
"deploys" one's forces against the enemy. In this case, one just sends the armada (individually controlled!) right through the 
"LW superhighways" of matter itself, right into the strategic territory and very heart of the targeted nation. One deploys the 
robots everywhere—e.g., inside the electronics in nuclear warheads, inside the control systems for the nuclear submarines and 
nuclear bombers, inside the satellites, inside the fighter aircraft electronics, inside the fighting ships, inside the main battle tanks 
and major weapons carriers, inside the signals on the hard drives of computers, etc. One sends them right through the "inside" 
of the targeted nation's power grid electrical energy signals, through the TV stations' emitted signals, etc. The Pentagon and 
Cheyenne Mountain are duck soup, as is the stock exchange and other civilian systems vital to continued functioning of the 
infrastructure. So is everywhere else, even the deepest vault and "special security" facility. 


In short, the vast electronic command and control activities of an otherwise "modern" superpower provide great, convenient, 
easy superhighways for full strategic deployment to be completed by millions of weapons systems (CSRs) into everything of 
value in the targeted nation or nations. This completely solves the usual weapons delivery problem; delivery is made in advance 
of D-Day. 


Such a vast CSR armada was deployed throughout the Western world, and particularly in the United States, just before the end 
of 1999. Yes, this was to be the KGB's great millennium gift to America—a really enormous Y2K problem that would stun and 
disable the entire nation, its armed forces, its electronic systems in its major weapons, and its command and control centers in 
one great TOT (time on target) assault. The major electrical power systems of the nation would have been disabled, as would 
have been the major communications systems. Using LW interferometry, the robots would have wreaked havoc on the nation. 
They would have disabled the electronics of every major C4I computer of importance, every major fighter aircraft, every major 
fighting ship, every nuclear submarine, every ICBM, every nuclear powerplant, etc. The attacking force was in its deployment 
and employment sites in the targets themselves. Everything was in place and cocked and ready to fire. To test whether we 
knew what was going on, the KGB even had one or more robots temporarily produce hacker-type operations and signals 
"emerging" in some U.S. command and control center computers, and deliberately let our fellows discover this "hacker attack" 
was coming from the Russian Academy of Science. Then the CSR simply stopped its LW interferometry, which caused the 
"normal hacker electronic" signals to just vanish and never reappear. Little wonder that our counter-type fellows were totally 
unable to find any trace of it, or where it was residing. They have no technology for such. 


Well, happily those early-model CSRs are easy to root out and destroy, if one has quite advanced LW technology. Visualize 
these beasts as existing in a special sort of "internal sky" or "infolded atmosphere" inside matter. Strategic range LW "radars" 
can just sweep through this "internal atmosphere" inside matter, etc., detecting and tracking those CSR beasts analogous to how 
normal radar detects and tracks aircraft. The difference is that the strategic LW can also use a bit of LWI pulse to instantly snap 
those CSRs like popping bugs, completely jamming their operations or even "erasing" them once their characteristics are 
observed. 


That very new kind of vast strategic warfare occurred right at the end of 1999, all through the United States—the Pentagon, our 
strategic weapon systems, the works. The friendly little nation rooted out and destroyed all those "on site" CSRs just prior to 
the attack being launched. 


A full-up strategic war, of previously unknown kind, was fought all over the U.S. and our own system guys apparently didn't 
know it. It didn't even surface. Didn't make a whimper. 


That hostile CSR armada consisted of first generation systems. These systems did not have defensive countermeasures. The 
systems were depending on total surprise, but were found out (that is another story that would make a great movie if one could 
live to film it) and then were destroyed in short order. 


CSR development has ushered in a totally new kind of strategic, operational, and tactical warfare. The delivery of all the 
weapon systems "into the target" is accomplished long before the advent of hostilities. The second generation CSRs, once built, 
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will be even more sophisticated. These will almost certainly be on line soon. They will likely also possess countermeasures. 


An eerie new chapter in the annals of warfare has been initiated, and the world will never be the same again. Once the CSRs 
have sufficient defensive countermeasures such as stealth means and coordination with countering, rapid response LWIs to 
target and destroy the hostile "LW radars" seeking them, etc., the next world-wide strategic CSR war will be neither so simple 
nor so bloodless. 


NOTE: Contrast this CSR discussion to the discussion of nanotechnology and nanobots. Just as nanobots are natural 
developments which teams skilled in nanotechnology would produce, so CSRs are natural developments which teams skilled in 
longitudinal EM wave technology—and in the "infolded" electrodynamics inside all EM fields, potentials, and waves—would 
produce. For decades (since the 1950s) the KGB has been developing and using longitudinal EM wave interferometers (LWIs) 
which beam right through the "inner highways" inside the fields and waves inside matter, thus allowing very large LWIs which 
beam right through the intervening earth and ocean, and can "focus" under the ocean or within the earth as well as out of it. 
With such background, the CSRs were just as natural a development for them as the nanobots are for conventional Western 
nanotechnology scientists. 


CAUSALITY 


The relationship between "cause" and "effect". The basic notion in a causal system is that the system's response to an input 
signal is not dependent upon future input values. 


Thus the notion of causality involves a precise time ordering of ordinary inert interactions, where the cause was never input 
from a future time. Macroscopic (observable) causality may be and is violated by the interaction of hidden subquantal (virtual 
state) variables. 


CEREBRAL HEMISPHERE 


Each half of the cerebrum, i.e., each half of the enlarged anterior or upper part of the vertebrate brain. 


The two cerebral hemispheres may function as a longitudinal EM wave interferometer or a time-polarized (scalar) EM 
interferometer to sense distant scenes (even distant in time), or produce EM energy and signals at a distance, since the body, 
brain, and nervous system does produce longitudinal EM waves and scalar EM waves. For proof of scalar EM wave 
interferometry in O(3) electrodynamics, see M.W. Evans, P.K. Anastasovski, T.E. Bearden et al., "On Whittaker's 
Representation of the Electromagnetic Entity in Vacuo, Part V: The Production of Transverse Fields and Energy by Scalar 
Interferometry," Journal of New Energy, 4(3), Special Issue, Winter 1999, p. 76-78. 


CHANGING THE PAST 


Every intentional inception upon ordinary inert causality prior to collapse of the wave function represents a slight alteration or 
change in direction, departing minutely from pure causality. From a causal viewpoint, each human inception minutely changes 
the causal past, as well as the future. 


Experimental proof that the causal past can be changed is provided by the delayed choice two-slit experiment. E.g., see C.W. 
Rietdijk, "Another proof that the future can influence the present." Foundations of Physics, 11(9/10), 1981, p. 783-790. 
Particularly see Wheeler, John Archibald Wheeler, "The 'past' and the 'delayed-choice' double-slit experiment," in A.R. Marlow 
[Ed], Mathematical Foundations of Quantum Theory, Loyola University, New Orleans, Louisiana, June 2-4, 1977; 
Academic Press, New York, 1978, p. 9-48. 


CHAOS 


In dissipative dynamical systems, the dynamical evolution that is aperiodic and highly dependent upon initial conditions of the 
system. 


The trajectories of the system move on a strange attractor, which is a fractal subspace of the phase space. 


The term suggests the ordinary meaning of random and unpredictable disorder, but there exists intrinsic determinism and at least 
partial embedded ordering. The mathematical equations describing chaotic behavior are very nonlinear and so complex that at 
the present time they cannot be computed or predicted. Even simple systems, including simple electromagnetic systems, can 
exhibit unpredictable chaotic behavior. The science of chaotic dynamics is still in its infancy, having begun moving once the 
modern computers became economical and pervasive. 


CHARGE, ELECTRICAL (Q) 
Electrical charge q is defined as q = Mgbq to first order. 


As can be seen, the actual "charge" action associated with the mass is due totally to $g, and to the broken symmetry of ¢g in the 
vacuum flux exchange with mg. The charge q can be further broken down into a set of composite dipoles if the gathering of a 
virtual charge screen in the vacuum, surrounding the mass of the "bare charge" inside the gathering, is included. At first order, 
bg can be expressed (particle view) as a change in the local vacuum virtual photon flux (VPF), due to the VPF exchange 
between vacuum and Mg. The bg component is actually the "electrical charge" and massless of itself. 


However, see my paper, "Giant Negentropy of the Common Dipole," Journal of New Energy, 5(1) Summer 2000, p. 11-23. 
We include the isolated charge by treating it as a system of multiple composite dipoles. We also explain the previously 
unrecognized 4-symmetry EM energy flow ongoing, where incoming longitudinal EM waves are being received, transduced 
into real longitudinal EM waves in 3-space, with the latter being emitted in all directions in 3-space. 


A charged particle of mass is thus a little energy flow generator. It is a broken 3-symmetry in the local VPF, and therefore has an 
"observable" energy flow output, extracted and gated from the asymmetry in the VPF. This "observable" energy flow outputs 
the well-known energy flow S in classical EM, though CEM does not recognize or include this vacuum interaction, the broken 
3-symmetry of the dipole, and the steady input of EM energy to the dipole in the form of EM energy from the time domain 
(complex plane). 


Instead, classical EM just assumes that the "charge" q is the source of a potential. When originally formed as a concept, q was 
just a "quantity of electric fluid," like a "cubic centimeter of fluid," etc. The atom and the electron had not yet been discovered. 


CHARGE CARRIERS 


Anything—usually fundamental particles, ions, etc.—which consists of or contains charges and can move. 


It can be an electron, a collection of electrons fixed in a moving dielectric, ions, atoms, molecules, etc. 
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The moving charge (i.e., the current dq/dt) with an energy flow streaming onto it and on beyond, carries its interaction with that 
energy-flow right along with it in the current 
i= dq/dt. This is what the charge's "excess collected energy" consists of, and this is how the collected/collecting energy in the 
circuit is transported to the collected-energy dissipation sites (loads and losses). 

CHARGE, GRAVITATIONAL 


To be added 


CHARGE, MAGNETIC 


Essentially, the magnetic scalar potential, or monopole. 


In an uncurved spacetime, the magnetic charge must always occur in dipolar pairs, where each is equal and opposite the other. 
In a curved spacetime, a free net monopolar magnetic charge may and does exist. In classical electrodynamics, the assumption 
of a locally flat spacetime is ubiquitous though not prominently emphasized. Hence most electrical engineers are unaware that 
monopoles can indeed be made, but only if one uses a process to curve local spacetime. 


CHARGE-PARITY-TIME (CPT) THEOREM 
The theorem states that all known quantum field theories obey CPT symmetry. 


C is charge conjugation, which changes the quantum number of every particle into its antiparticle. P is the reflection operation 
known as parity which turn an object into its mirror image and rotates it 180 degrees about an axis perpendicular to the mirror, 
T is time reversal. Any violation of time-reversal symmetry is always accompanied by a violation of CP symmetry and vice 
versa. 

Electrodynamics and the strong interaction preserve CP symmetry to great accuracy. Weak interactions do not conserve CP 
symmetry. T symmetry violation has been shown at CERN, the European particle physics laboratory in Geneva, Switzerland. 


CHARGE TRAPPING (Also "Pinning") 


Holding charges "pinned" or "trapped" by a barrier or force, so that they do not flow as 
i= dq/dt. 


CHARGE-BARRIER 


A process or component or function—particularly in a semiconductor such as the Fogal semiconductor—which blocks the 
movement of charges q as current dq/dt. 


CHARGE-BLOCKING ASYMMETRIC QUANTUM WELLS 


A quantum well which has more charge-blocking action in one direction than the other, and is thus "asymmetric" in its function. 


It may also be dynamic, so that it changes in its degree (and/or its direction) of action as a function of time. 


CLASSICAL AND QUANTAL ELECTRODYNAMICS 
Classical EM (CEM) theory is simply classical electrodynamics (CED). 


Classical EM does not break the fields into "quanta" (a quantum is a standard-sized piece of action (angular momentum)]. 
Instead, CEM considers the fields as continuously varying in magnitude from zero to infinite magnitude (at least in theory). 


Quantal Electrodynamics is known as quantum electrodynamics (QED). These are standard terms for standard disciplines. QED 


considers the fields to be composed of quanta called "photons". Hence there is an underlying region called the "virtual state" 
whose denizens are "smaller in magnitude" than the quantum. Heisenberg uncertainty applies, since the quantum of action is 
not quantized energy, but quantized (energy x time). In short, it is a function of both the magnitude of the energy and its 
duration of persistence. Hence a field or photon of any amount of energy may form temporarily, so long as it does not endure 
sufficiently long in observer time to reach quantum size and breach the quantum threshold. 


In this view, then, "empty space" is not empty at all, but is a seething cauldron of these "energetic bubbles" continually 
appearing and disappearing, with the entire spectrum of frequencies and energies. This is in fact the "new ether". If we 
consider only the field portion of the bubbling virtual photons appearing and disappearing, this leads to a vacuum that consists 
of EM field fluctuations, again of essentially the entire frequency spectrum and energy spectrum. 


However, how we attempt to tie either of these "energetic vacuum" EM views to general relativity (GR) is then a problem. The 
cause of the problem, however, is largely ignored in physics. In CED, e.g., one models EM energy moving through a flat space. 
This is a non sequitur, since the presence of any change of the energy density of space a priori is a curvature of spacetime. 
Hence rigorously EM energy can only propagate through a curved spacetime. Indeed, when this correction is made, the EM 
wave becomes an oscillating curvature of spacetime. This is the approach worked out by Mendel Sachs, extending Einstein's 
work. The higher symmetry O(3) electrodynamics spearheaded by Evans turns out to be an important subset of Sach's umbrella 
unified field theory. Hence EM has become GR, and for the first time in history, O(3) electrodynamics provides the approach 
that will allow direct engineering of general relativity on the lab bench, in working devices, etc. 


CLASSICAL ELECTROMAGNETICS (CEM) 


"Ordinary" electromagnetics, of the kind used in ordinary EM circuits, which fundamentally consists of the modified Maxwell's 
equations. 

Classical EM consists of Maxwell's equations and the various changes and additions that have since been made. CEM does not 
break the fields into "quanta" (a quantum is a standard-sized piece of action (angular momentum)]. Instead, CEM considers the 
fields as continuously varying in magnitude from zero to infinite magnitude (at least in theory). 


Primarily refers to Maxwellian electrodynamics as reinterpreted by Heaviside, Gibbs, Hertz, and a few others. Unfortunately 
these reinterpretations of Maxwell's theory also greatly reduced its topology, and therefore reduced the area of natural 
electrodynamic phenomena that the resulting equations describe. 


Significantly more advanced "classical" electrodynamics emerges when one goes back to the quaternion algebra 
electrodynamics of Maxwell, or to the more advanced Clifford algebra electrodynamics. The higher symmetry electrodynamics 
models such as O(3) symmetry EM developed by Evans and others, are capable of modeling a great deal more physical 
phenomena than the very limited standard U(1) electrodynamics largely in vogue in science. 


CLASSICAL EM THEORY 
Classical electrodynamics theory, begun by Maxwell, with his seminal paper orally presented in 1864 and published in 1865. 
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Essentially Maxwell's electrodynamics at root basis, with the background supporting classical theory. Today many variations 
have been made, particularly with the basic symmetry of the theoretical equations. See discussion above under classical 
electromagnetics. 

CLIFFORD ALGEBRA 


A special higher topology algebra founded by Clifford, which includes as subsets many other algebras of lower topology. 


CLOSED SYSTEM 


A system that does not communicate with its environment, and does not exchange energy or matter between system and 
environment. 


An ideal model where dynamically and energetically the system is considered to be "isolated" as if nothing else existed. In 
short, consider the system as if it were in some "magic box" and nothing outside the box can ever enter the box or affect the 
system inside the box, and nothing in the system can ever leave the box or affect anything outside the box. 


One performs a non sequitur whenever proclaiming treatment of a system as a "closed system", and of course good scientists are 
aware of this. This is particularly true in electrical power systems. Here one is indeed allowed to input energy into the system to 
excite or potentialize it. That of course assumes that the system was "opened" long enough to take on excess energy! Then as 
the system operates, losses and dissipations occur, in which case energy is considered to "escape" from the system permanently. 
In other words, the system was also continually "opened" so that energy could escape. 


There is really no such thing as a truely closed system in the universe, since every system is embedded in the active vacuum and 
is an open system in an energy exchange with the vacuum. If that exchange is symmetrical, then the system is in equilibrium 
with respect to the vacuum exchange. In that case, the system may be treated as if it were a closed system for a limited number 
of purposes. In classical electrodynamics (CED), the Lorentz regauging of the Maxwell-Heaviside equations further reduced 
them to describe only Maxwellian systems in such equilibrium with the active environment. Consequently, the interaction 
between the external vacuum and the system is not included in the CED model. Obviously a broken equilibrium in that actual 
physical interaction is also not included in the CED model. 


An electrical power system is already permitted to violate the Lorentz condition when it 
(1) receives additional EM energy to "energize" or "potentialize" or "excite" or "regauge" it, and (2) whenever energy escapes 
Woot mon 


from the system in the loads and losses (which escapes of energy are "de-energizing", "depotentializing", "dissipating", or 
"regauging" actions. 

Hence the Lorentz condition greatly simplifies the Maxwell-Heaviside equations and makes them much easier to solve. 
However, when enforced by the system itself with regard to the system's excitation and de-excitation (dissipation) functions— 
i.e., when those functions are "symmetrical" (equal and opposite)—it also arbitrarily discards all those Maxwellian systems 
capable of the five "magical" functions of an open disequilibrium system: (1) self-ordering, (2) self-oscillation or self-rotation, 
(3) output of more energy than the operator inputs (the excess energy is input by the active environment, (4) powering itself and 
its load (all the energy is input by the active environment, and (5) exhibiting negentropy. 


It follows, however, that physical electrical power systems must therefore have some feature which self-imposes the Lorentz 
condition, at least during the phase when the system's excitation energy is discharged in the loads and losses. The standard 
closed current loop system, where every electron progressing through the external circuit's loads and losses must be forcibly 
rammed back up through the source dipole in the power source, is indeed what enforces the Lorentz condition with respect to 
excitation and dissipation, and arbitrarily prevents the system from achieving COP>1.0. 


In a battery-powered system, the otherwise closed current loop is broken into two quite different circuits: (1) the electron current 
circuit between the outer surface of the plates and the external loads and losses, and (2) the ion current in the electrolyte 
between the inner surface of the plates. Since the ions (e.g., in a lead-acid battery) in the "inner" ion current may have a m/q 
ratio very much greater than that of the electrons in the "outer" electron current, clever timing of pulsed signals to the plates may 
be used to form a phase difference—including even a phase angle of 180°—between the two currents. It can be shown that this 
forms a high potential on the plates which acts as a negative resistor, extracting EM energy from the vacuum and recharging the 
battery while simultaneously powering the external circuit. This is the Bedini process, and with Bedini's permission an 
explanation of that process has been published by Bearden ["Bedini's Method For Forming Negative Resistors In Batteries," 
Journal of New Energy, 5(1), Summer 2000, p. 24-38.] Note that Bedini's process in fact repeatedly removes the Lorentz 
regauging condition, and therefore the system is rigorously permitted to achieve not only COP>1.0 but also self-powering of 
itself and its loads and losses. 


COLD EXPLOSION 


The sudden extraction of EM heat energy from a distant intersection zone (IZ) of the crossing beams of a scalar potential 
interferometer, which transmits in the sharply pulsed mode, while the electrical grounding of the transmitters are negatively 
biased with respect to the potential in the distant IZ. 


COLD FUSION 


An ad hoc term applied to the transmutations at low energy achieved in electrolyte experiments, particularly when using 
specially prepared palladium electrodes, and particularly when deuterium is present in the electrolyte. 


COMPOSITE DIPOLE 


Dipole formed as one part of an isolated, observable "charged particle", consisting of a differential element of that observable 
charge on one end and a momentary clustering virtual charge of opposite sign. 


In quantum electrodynamics, it is well-known that virtual charges of opposite signs cluster in the immediate vacuum around any 
"isolated" observable charge. By applying the composite dipole concept, this author was able to treat the isolated charge as a set 
of composite dipoles. By then applying Whittaker's decomposition of the scalar potential between the ends of each of these 
composite dipoles, the "source charge" was a set of broken 3-symmetries in the vacuum flux, and thus a set of 4-symmetries in 
that flux exchange. This meant that the EM energy continuously output in all directions by the source charge was actually 
continuously received by the source charge (as a set of composite dipoles) from the time-domain, and 4-conservation of EM 
energy flow rigorously was upheld. 


This allowed a solution to what has been called the most formidable problem in both classical and quantum electrodynamics: 
the problem of the association of the source charge and its associated fields and potentials along with the energy contained by 
them and continuously pouring from the charge without any 3-space energy input. 
CONCOMITANT 
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Occurring or existing together. 


CONGLOMERATE HIERARCHY OF THE PHOTONS 


Every photon remains perfectly ordered! A conglomerate (group) of photons, however, may be arranged in almost an infinite 
variety of orderings, groupings, directions, etc.—which we refer to as templates and as hierarchies (group orderings) of photons. 


In a pure energy flow (energy transport), the "herd" of photons is organized along the flow direction. Regardless of how one 
scatters or "disorders" this patterning of the "herd" or "hierarchical ordering" of photons, not one single bit of the underlying 
energy and individual photon ordering is lost. So when one "uses" energy (e.g., scatters the hierarchical ordering of a photon 
herd from a resistor as heat), one does not lose any energy at all, but simply has "scrambled" the hierarchical ordering of the 
photons into a new herd configuration (which may be varying every which way!). The point here is the real meaning of the 
fundamental conservation of energy law: Energy can neither be created nor destroyed! 


When we "use" one joule of energy to perform one joule of work (say, in a single-pass, scattering), we still have exactly that one 
joule of energy left, but just in different form (different direction, type, collection or not collected, etc.) It can still do another 
single pass joule of work, then another, then another, and so on. If we plan things right, we can use a single joule of work to 
perform many joules of work, contrary to what we were so strongly taught in the "single-pass, single collection, single 
dissipation" examples given to us in university as the "law" of God and electrodynamics. 


Note that the conventional work-energy theorem assumes single pass, single collection, and single dissipation of a joule of 
energy to perform a single joule of work. The point is, that is not a limitation of nature, but a limitation of a single process! 
Nature regularly uses a joule of energy to do multiple joules of work, because after one dissipates or scatters the energy the first 
time, it's still there and later will be intercepted to do some more work. 


Anti-Stokes emission, the Patterson Power Cell, Lawandy's lasing without population inversion, and some gas-filled tubes with 
anti-Stokes emission are examples of known, validated overunity processes (processes with coefficient of performance greater 
than unity). These all use multipass, multicollection, multi-dissipation in iterated manner, to increase dipole asymmetry and 
therefore produce excess extraction of energy from the vacuum. Patterson's unit, e.g., has been independently measured by 
universities at efficiencies of some 1200 or so. This absolutely does not violate the laws of physics nor the nonequilibrium 
thermodynamics of open systems far from thermodynamic equilibrium. 


CONSCIOUS MIND 


The serial processing mind which we normally associate erroneously as ourself. Other to be added. 


Mind is time-like, not space-like. 


CONSCIOUS MIND (PSYCHOENERGETICS VIEW) 


The serial-processing mind which one normally associates erroneously as oneself. 


Mind is time-like, not space-like. Hence it is not directly observable, a priori, since all observation is 3-spatial. However, if we 
consider that changes in 3-space produce spacetime curvatures and thereby also produce slight changes in the time domain, then 
iterative coherent spatial changes eventually will produce a change in the time-domain. Consequently, the time-like mind will 
have a continuing stream of such small but processable time-energy changes from coherent 3-spatial phenomena in its body and 
the macroscopic (coherent) universe. To sense the 3-space body as "self" while simultaneously sensing other 3-space physical 
changes as "non-self", the conscious mind must compare the various received time-like projection signals against its "time-like 
orders" issued. That set of received time-signals that matches or closely matches the conscious mind's issued order signals, thus 
yields the sense of the body behavioral changes as (1) self, and (2) body responses to its orders. The time delay between 
issuance of the mind's orders and the receipt of the correlated time-like responses from its body, provides the sense of self- 
persistence or independent being. 


The mind couples to the body via a similar spacetime curvature mechanism. When the mind issues "orders", they are in the 
time-like realm but are changes, hence small spacetime curvatures. They therefore involve very small 3-spatial changes 
(projections) into the 3-space body. Since the mind orders are coherent, this small iterative set of 3-space changes will integrate 
coherently, yielding real quantum changes in the body and nervous system (e.g., the brain). 


This coupling mechanism is profound. The steady stream of integrated time-like projections arising in the mind due to the 
physical world outside one's body, does not compare or match the mind's memory of its orders. Hence that allows the sensing 
of the "external world" as "nonself". The sense of that external world as "existing" or "being" is provided by the time delay in 
the comparison process, from "mind signals issued" to "physical signals received". The metric yardstick standard for this 
comparison time, so to speak, is provided by the time in the identified "self-loop" with the physical body. In other words, the 
mind uses that length of time to differentiate those time signals which coherently integrate but do not match its issued order 
signals, from those time-signals which coherently integrate in the same time loop interval and do match its issued ordered 
signals. 


In this manner, we resolve all the great previously unresolved philosophical questions of the nature of consciousness, nation of 
being, nature of self, nature of nonself, perception of the physical world, perception of body as self, perception of other bodies 
as non-self, etc. At least we resolve these issues from a testable physics approach, so that we can see that now a unified physics 
(and a technology) of mind and matter is at last in view. Since O(3) electrodynamics has been shown to be an important subset 
of Sachs' unified field theory, then O(3) electrodynamics—or SU(2)xSU(2), which is homomorphic with O(3)—can be used to 
develop the direct engineering of mind, the mind-matter interaction, and mind functions of the living biological system. 


It is my considered opinion (with much evidence) that the Russian branch of energetics, known as psvchoenergetics, uses a 
unified field theory and a higher symmetry electrodynamics to achieve that type of direct engineering already, but for weapons 
use rather than beneficial use for humanity. 


As examples, we strongly suggest that the deaths of U.S. Captains Button, Svoboda, and Hess all involved KGB testing of long- 
range strategic psychoenergetics weapons over the United States, on those targeted personnel. This should not be surprising at 
all; the KGB has tested longitudinal EM wave interferometer weapons over the U.S. since 1967, and continues to do so today. 
They tested bioenergetics EM weapons against U.S. Embassy personnel in Moscow for several decades. Kills of U.S. aircraft 
and missiles have been performed at various times, including kill of the Arrow DC-8 at Gander, Newfoundland in Dec. 1985, 
kill of a Titan ICBM fired from Vandenberg AFB in the spring of 1986, kill of the U.S. space shuttle Challenger in the spring of 
1986, continuing weather engineering over the U.S. and elsewhere, etc. 


That novel electromagnetic weapons have indeed been developed and are being tested world-wide, was confirmed by Defense 
Secretary Cohen in 1997 as follows: 
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"Others [terrorists] are engaging even in an eco-type of terrorism whereby they can alter the climate, set off earthquakes, 
volcanoes remotely through the use of electromagnetic waves... So there are plenty of ingenious minds out there that are at work 
finding ways in which they can wreak terror upon other nations...It's real, and that's the reason why we have to intensify our 
[counterterrorism] efforts." [Secretary of Defense William Cohen at an April 1997 counterterrorism conference sponsored by 
former Senator Sam Nunn. Quoted from DoD News Briefing, Secretary of Defense William S. Cohen, Q&A at the Conference 
on Terrorism, Weapons of Mass Destruction, and U.S. Strategy, University of Georgia, Athens, Apr. 28, 1997.]. 


We specifically call attention to the fact that the Secretary did not speak the words enclosed in square brackets. This is not 
limited just to terrorists or counterterrorism. 


There appears to be no insurmountable difficulties in developing psychoenergetic technology using the approach outlined 
above. Certainly it is not as formidable a task as has been hot fusion. 


The incident involving Captain Button, e.g., was to demonstrate control of an individual performing complex technical tasks for 
a period of at least one hour. The test against Captain Svoboda was to demonstrate how simply human kill can be achieved in 
combat troops, merely by introducing selected changes in the mental functioning of the targeted individuals. As Svoboda was 
climbing her A-10 out of a successful low-level ordnance drop at night on a ground target, her sense of up and down was 
instantly reversed. Instantly perceiving she was diving instead of climbing—although actually climbing out perfectly—she 
"corrected" immediately and dove headlong into the ground, perishing in the resulting explosion of her aircraft. 


In the case of Capt. Hess, the test demonstrated that rather complete mental control can be almost instantly asserted, and even 
the responses of the autonomic nervous system can be overridden. So Captain Hess, out for a morning jog, simply went aside, 
sat down, and stabbed himself repeatedly, including multiple times right through the heart. Had one seen the incident, he would 
have simply continued stabbing himself very calmly, without emotion or reflex action from his autonomic nervous system, until 
physical failure of his body. 


As can be seen, it is of the utmost importance that this nation understand psychoenergetics weapons of such nature, and develop 
effective defenses against them. The next great strategic battlefield may be as much a "Virtual reality" battle as it is a "real 
physical world" combat. The war can be quickly lost in either arena. 


We also point out that the psychoenergetics weaponry readily is adapted to use in more advanced longitudinal EM wave 
interferometers, which readily penetrate the Earth and the ocean. Hence deeply buried strategic command and control centers 
are vulnerable to psychoenergetics warfare, as are the crewmen of our nuclear submarines, ICBMs, aircraft carriers, division and 
army command centers, national command centers, strategic bomber pilots, etc. 


Indeed, one of the major incentives for developing such psychoenergetics weapons as was demonstrated in controlling Captain 
Button, was to seize and control the entire on-site manning crews of the defensive quantum potential weapons preventing launch 
of full strategic warfare. By having the QP systems "stood down for maintenance" by their own crews, the major strategic 
retaliation and "dead man fuzing" would have been removed and countered. Then powerfully striking the QP sites with LWIs 
would have destroyed them, and left the sites themselves radioactively emitting longitudinal EM waves, thus preventing 
reoccupation in case the QP weaponry survived. The counter to that scheme was to place the friendly QP weapon sites on 
"insane" command and control. In that mode, instead of human decision being made to launch, every so often (say, every two 
hours) the computer automatically initiates the launch sequence. During that sequence, if the crew is still alive and functional, 
codes can be punched in and the computer cancels the launch initiation. It then repeats the sequence two hours later. If no 
coded cancellation order is punched in, for whatever reason, the launch sequence completes and the QP weapons fire. In that 
case, much of Russia disappears from the face of the earth. 


Eerily, just about the time that Secretary Cohen was making his quoted statement in April 1997, the KGB was being notified by 
the friendly little nation of the change to insane command and control. This forced the abortion of a great strategic attack upon 
the West, scheduled to occur on May 1, 1997. 


We are strongly stressing that psychoenergetics is not parapsychology and it is not just an idle theory of academics. Instead, it is 
already potently used in some very powerful and deployed weapon systems that could well decide the course of the next world 
war, almost at a moment's notice. 


See also discussion under energy. 


CONSCIOUSNESS 


Refers to a living being's awareness of its sensations, feelings, thoughts, and the world around it. 


The new approach uses a coupling mechanism between the time-like mind and the body of a living creature. The nature of this 
coupling mechanism then generates the mechanism by which self-awareness is produced, awareness of non-self is produced, 
and the sense of existing in the external world but differing from it is produced. 


CONTINUOUS MODE 


For a longitudinal EM wave interferometer, a continuous mode of operation where power is fed continually to the transmitters, 
and the two longitudinal EM wave patterns or beams are continuously transmitted. 


CONVENTIONAL SCALAR POTENTIAL 


A scalar potential formed without use of artificially added substructuring of its internal biwaves and their products. 


In other words, one in which it is assumed that its virtual particle flux has no ordering, but is just a randomized flux. This 
assumption (e.g., of quantum mechanics indirectly) is incompatible by the Whittaker demonstration that (i) a scalar potential is a 
harmonic set of "bidirectional" EM phase conjugate wave pairs, and thus not a scalar entity at all, and (ii) perfect ordering of its 
wave components exists inside the scalar potential. 


One must carefully distinguish what each of these internal "phase conjugate EM longitudinal wavepairs" actually represents. 
Prior to interaction with detecting charges, the potential is a 4-potential existing in spacetime (4-space). The time domain, of 
course, is represented by ict, and in that expression only "t" is a variable. Hence the "incoming" phase conjugate longitudinal 
EM waves in the imaginary plane are actually longitudinal EM waves in the time dimension. These waves converge upon the 
dipolarity represented by the "scalar potential" or any "piece" of it. The dipolarity represents the interaction of charges; 
specifically, a dipole. This reaction—by the spin of the charges—transduces the incoming EM energy from the time-dimension 
into 3-space, and emits it from the charges as real EM longitudinal EM energy radiating out from the dipolarity in all directions 
in 3-space. 

The phase conjugate half-set of the Whittaker waves, prior to their interaction with charge, are not waves in 3-space, but are 
waves of LW EM energy coming in from the imaginary plane and thus from the time domain. The charges of the dipolarity spin 
720°, being 360° in the complex plane and then 360° in real 3-space. So the charges absorb the EM LW energy impinging on 
them from the time domain, during their 360° rotation in the complex plane. When they enter real 3-space for the rest of their 


http://www.cheniere.org/references/annotated_glossary.htm 


25/83 


1/26/2018 


ANNOTATED GLOSSARY 


spin, the already-excited charges dissipate their excitation energy in all directions as they spin their 3609° in 3-space. That is 
what the Whittaker decomposition actually shows, but it has been ignored for almost a century. 


In short, the broken 3-symmetry of the dipolarity—well-known in particle physics for nearly a half-century, but never 
incorporated into CED—allows nature to jump to a higher, more fundamental 4-symmetry in the energy flow. Energy is being 
conserved in 4-space, but not in 3-space. Further, there is a special new energy flow symmetry involved: one-way in the time 
domain and the other way in the 3-space domain. Note that energy is not conserved in 3-space! There is no law of nature 
requiring the extra requirement that, in addition to conservation in 4-space, the energy must also be conserved in 3-space! So 
when the dipole breaks that extra requirement, only the basic 4-conservation applies. In that case, nature very happily gives you 
what might be called a white hole in astrophysics terms: energy will pour in to the dipolarity unceasingly from the time- 
dimension, and will pour out in 3-space unceasingly, so long as that dipolarity persists. 


By considering the virtual charges of opposite sign that cluster in the vacuum around any "isolated observable charge", one may 
represent a single charge (as an electron or proton) as a set of composite dipoles, where each dipole consists of a virtual charge 
(while it exists) and a differential element of the observable charge. So the charge becomes a set of composite dipoles, each 
with Whittaker decomposition of the scalar potential between its ends. 


Hence we have solved the long-vexing problem that Semiz called "the greatest unsolved problem in electrodynamics": the 
problem of the source charge (or source dipole) and its associated fields and potentials and the enormous EM energy continually 
pouring out of any charge or dipole in all directions in 3-space. 


When the arbitrarily discarded giant Heaviside nondiverged energy flow component is also accounted, this leads to the giant 
negentropy of the dipole, as shown in my paper, "Giant Negentropy from the Common Dipole". We have also proposed this 
"dark Heaviside energy" as the unaccounted source of the excess gravity known to be present in spiral galaxies and holding 
together their arms. The dark energy yields at least 90% of the total gravity involved, and the additional 10% or so can be 
accounted for my known gravitational sources. 


It appears that these new discoveries can also be utilized to show that "quintessence" is also caused by COP>1.0 processes in the 
universe, and the excess production of negative "giant dark energy flows". If so, then this also would account for the recently 
discovered fact that the universe has an excess of negative gravitation, so that it is not only expanding but is accelerating in that 
expansion. At this time, the present author is still attempting to tie up the loose ends involved in showing that quintessence also 
is created as a result of functions of the giant negentropy process. 


In the Whittaker biwave pairs, If one then insists that these hidden EM waves are comprised of hidden photons, then it follows 
that the photons exist as continually coupling and uncoupling photon/antiphoton pairs, or continually forming and unforming 
gravitons as the wave and antiwave continually pass through each other. 


It is a little more complicated than that, since Maxwell actually omitted half the EM energy in the EM wave in space, and also in 
the circuit—as do electrodynamicists to this day. For gravitons, one really must come to grips with this error and correct it. 
This will be added later in this glossary. (To be Added). 


COOPER PAIR 


A dynamic pairing of electrons in superconductivity theory. 


In this pair, if the energy state with wave number o and spin % is occupied by an electron, then so is the state with wave number 
- o and spin — 4. 


COP (COEFFICIENT OF PERFORMANCE) 


Ratio of energy out, divided by that portion of the total energy input that is input by the operator or experimenter. 

The COP is thus a measure of "efficiency of using the operator or experimenter's input energy" to produce—or direct the 
production of—useful work. Note that he can direct the use of his own input energy, as almost all our present systems do. Better 
yet, he can also direct (gate or "switch") the use of some external free flow of energy from the environment into the system, so 
that he gets lots more work out of the system than he has to put in himself. Only a few of our systems—such as solar cells, sails 
on sailboats, waterwheels to power mills, and windmills—are such Maxwell's demons (open systems) where the output exceeds 
the operator's input of energy. 


We sharply contrast the term "COP" to the term "efficiency". The efficiency (overall) of a system is how much useful energy 
output (usually as work, or can be converted to work at will) the system produces for the total amount of energy that is input 
(both by the operator and by the external environment). Even a highly inefficient system may nonetheless have a COP>1.0, if 
the operator inputs less energy than the system outputs. 


We urge the reader to thoroughly understand the difference between energy-use "efficiency" of a system and coefficient of 
performance of the system. Many scientists, engineers, and especially free-energy researchers are confused on the precise 
difference in these terms. 


CORPUS CALLOSUM 


The thick nerve cable that links together the two cerebral hemispheres (which are separate brains) in each vertebrate (including 
human) brain. 


In each of the two cerebral hemispheres, there is a separate mind and personality (given that the other is separated). However, a 
brain has a unique characteristic: Anything that arises directly inside it is automatically assumed to be self-originated, since the 
brain-tuner can differentiate no separation or "separate source" for the signal/thought arising directly upon its "internal screen". 
This allows integration of the two brains/minds/personalities into one. That is, when one brain half prepares and sends a 
message, that message is also routed across the corpus callosum into the other brain half, arising internally upon the second 
brain's "display." The second brain half therefore thinks that it itself originated the signal or message. 


COSMOLOGICAL FEEDBACK PRINCIPLE 


Puthoff's self-regenerating cosmological feedback cycle for the source of the vacuum EM ZPE. 

One may assume the existence of EM zero-point energy (ZPE) by fiat as part of the boundary conditions of the universe, or 
conceive of its generation by the quantum-fluctuation motion of charged particles that constitute matter. Puthoff calculated the 
latter possibility, assuming that the ZPE spectrum (field distribution) drives particle motion, and that the particle motion in turn 
generates the ZPE spectrum. This provides a self-regenerating cosmological feedback cycle, which in fact is consistent with the 
general relativity assumption that curvature of spacetime affects mass energy, and mass energy changes affect the curvature of 
spacetime. 
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The result of Puthoff's calculation is the appropriate frequency-cubed spectral distribution of the correct order of magnitude. 
His result is thus consistent with, and indicates, a dynamic-generation process for the ZPE fields. 


In general this is also consistent with the Sachs' unified field theory approach, and with the Evans O(3) important subset of it. 


COURRIER, ROBERT 


Noted French scientist who collaborated with Antoine Prioré in his revolutionary healing experiments on laboratory animals 
using longitudinal EM waves from plasma tubes. 


Courrier was the head of the Biology Section of the French Academy and also the perpetual secretary at the time. He personally 
presented the astounding results of the Prioré work, showing cures of terminal tumors, to the assembled French Academy, 
creating a furor. 


CROSSTALK 


In ordinary science, the transfer of energy or signal from one channel to another, by cross modulation or cross coupling between 
the channels. 


In the new approach, the term "crosstalk" can be used in an additional sense where it refers to virtual energy exchange between 
orthogonal universes or frames—that is, between different 3- or 4-dimensional slices of an infinite-dimensional universe. 


CURL CONCEPTS OF FIELDS 
Refers to concepts of fields as the curl of some vector potential; 


E.g., the magnitude of the B-field is equal to the curl of the A-potential, given by B= VxA. More exactly, the B-field is 
identically a curled A-potential, by B = VxA, but only that portion of VxA that is diverged around or collected by an 
intercepting unit point static charge. 


Note that we are accenting that no equation is a definition. So texts stating that the first equation with an equals sign "defines" 
the magnetic vector potential A, are in error. If we state that B= VxA, then we are defining the B-field as a curled form of the 
magnetic vector potential, which it is. 


The reader must be aware that the field concept itself in CEM is flawed, being "defined" as the effect existing after an 
interaction by a 4-space entity with a 3-space mass, and hence 

3-spatial and an "effect", and yet then used as if it were the 4-space "cause" entity that propagates in 4-space to interact. In 
short, the field concept is thoroughly confused in the texts and papers in the literature (and has been confused for more than a 
century) as not only the cause but the result of the interaction of the cause with some recipient. This problem has been 
highlighted by many physicists, including Feynman, Wheeler, etc. 


This "confusion of the cause with the effect" is widespread in physics, and is the single greatest foundations error which 
hampers the progress of physics. Another example is the false notion that a "separate force" acts upon a "separate mass", when 
in fact mass is a component of force by the definition F = d/dt(mv). That such simple and obvious errors have been propagated 
by so many hundreds of thousands of scientists for so many decades is perplexing. Indeed, the errors simply continue to be 
used. Note that Nobelist Feynman and the great John Wheeler pointed out that the "field" as defined in CEM does not and 
cannot exist in spacetime! Instead, Feynman pointed out that only the potential for the field exists in spacetime, in case some 
charged mass is brought in to interact with it and thereby produce the field as an effect. 


Indeed, no observable persists, for it "exists" only as a momentary 3-space frozen snapshot or slice of a 4-space dynamic 
interaction. Here again, most physicists do not realize that observables such as mass m do not and cannot persist other that at 
the instantaneous frozen moment of the snapshot. 

CURL-FREE MAGNETIC VECTOR POTENTIAL 
A field-free magnetic vector potential without curl, hence with no B-field. 


Toroids and long solenoids have the characteristic of separating the B-field (curled potential) and holding it inside. However, 
drawing energy from any potential whose "source charge or source dipole" is not destroyed, simply results in the full value of 
the potential being replenished from the vacuum, via the 4-symmetry energy flow mechanism in the presence of the broken 3- 
symmetry of the dipole. Hence one may easily "double" the potential energy density at will, and this is a special form of gauge 
freedom, where the potential energy of any electromagnetic system can be altered freely and at will. We strongly accent that, 
contrary to what is in the EM textbook, gauge freedom rigorously allows the direct and free amplification of potential energy of 
the EM system at will. That this principle, incorporated in gauge field theory, has been known so long and still not used in the 
design, production, and use of COP>1.0 electrical power systems is quite inexplicable. 


In the motionless electromagnetic generator, we used a special core material to extract the curled potential (B-field) from a 
permanent magnet's vector potential A, so that A is replenished in uncurled form directly from the vacuum via the giant 
negentropy process. 


To achieve COP>1.0, we then simultaneously interacted both the uncurled A-potential energy external to the output coil, and the 
internal curled A-potential energy (B-field energy) internal to the core through the coil, with the coil. By pulsing, the Lenz law 
effect is also invoked as yet another momentary regauging and potential energy increase, so that an additional energy gain is 
achieved. 


The well-known Aharonov-Bohm effect proves that the uncurled A-potential can indeed be separated from the B-field in like 
manner, and the A-potential does interact with electrons since dA/dt = — E. 

Thus the MEG achieves COP>1.0 permissibly, because it is an open system freely receiving excess energy from the active 
vacuum environment, via the vacuum's replenishment of the magnetic vector potential of the permanent magnet dipole as fast as 
energy is drawn from it. The MEG also violates the usual closed current loop's self-imposition of Lorentz symmetrical 


regauging when discharging its excitation energy (its free excess regauging potential energy), because the "source dipole" (the 
permanent magnetic dipole) is not destroyed. 


CURVED SPACETIME (externally, internally) 


A four-dimensional geometry used in general relativity, where the curvature is determined by the distribution of mass-energy. 


In the new, more extended approach, any change in the spatial energy density of spacetime or any change in the time-energy 
density of it, or a combination of changes in both. The difference is that in the new approach time is also treated as a special 


form of energy. Specifically, time may be regarded as spatial EM energy compressed by a factor of c2. 


CYBORG (An acronym for cybernetic organism). 
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(Noun): A single integrated system consisting of a living system energetically or functionally linked to mechanical or 
electromagnetic devices and/or systems performing some vital functions. 


(Verb): Link, in the sense of forming such a system. 


In the new approach, a living biological system may thus be considered a cyborg of its time-like mindworld (mindframe) to its 
3-spatial body (laboratory tuner). The "cyborging" is provided by the personal quantum potential and by the mind-body 
coupling mechanism. Due to the giant negentropy mechanism of any dipolarity, any scalar potential as a dipolarity is a cyborg 
between observable reality and virtual state (time-like) reality, i.e., between 3-space and the time-domain. 


CYTOMEGALOVIRUS 


Any of several members of the herpesvirus family that cause infected cells to enlarge and/or to form cytoplasmic (the 
protoplasm of a cell, external to the nuclear membrane) inclusions in leukocytes (white blood cells), particularly in their nuclei. 


Cytomegalovirus makes a protein that appears to disable the p53 protein. As a result, smooth muscle cells in blood vessels can 
proliferate until they impede blood flow. 


CYTOPATHOGEN 


Literally, a pathogen (disease causing organism—or extended, mechanism—) that affects cells and generates damage in them. 


CY TOPATHOGENIC 


Damaging, harmful, or destructive for cells. 


CYTOPATHOGENIC EFFECT 


The generation of damage, disease, death, or other symptoms at the cellular level in cells that are exposed to or subjected to a 
pathogen. 


CYTOPATHOGENIC MIRROR EFFECT 


Distant EM pathogenic effect noted by Kaznacheyev in thousands of military experiments, where cellular death, disease, and 
damage forms are shown to be transmitted from one cell culture in the dark (absence of visible light) where the changes are 
induced, to another similar targeted cell culture in the dark that is environmentally shielded from the first except for light 
transmission in the infrared and in the ultraviolet. After exposure begins, after a time delay (say, 2 hours or more), the cells in 
the targeted cell culture will begin to exhibit the same symptoms as the culture having the induced damage. Eventually, in most 
cases the targeted cells will develop the same damage, disease condition, or death. The effects vary with the time of day etc. 


The necessity for photon connection from IR to UV is shown by contrasting a thin quartz window allowing the light 
transmission with a thin window glass window. The quartz is open from the IR to the UV, and will pass that entire spectrum. 
With the visible light absent, the IR and UV biophotons emitted by the damaged cell culture will pass through the quartz 
window into the targeted cell culture. After the time delay, the targeted cell culture starts developing the condition. 


Use of a thin window glass window, however, prevents the effect. Normal window glass is opaque in the IR and in the UV, and 
so it blocks the transmission of the IR and UV biophotons. 


The UV is a harmonic of the IR, arranged properly. An unusual effect exists when two sine waves one the first harmonic of the 
other, are simultaneously transmitted into an isotropic nonlinear medium, such as water. On each sine wave, the peak travels 
faster in the water than off-peak parts of the wave does. Hence the wave peaks overshoot its middle, the wave collapses, breaks 
up, etc. Both the waves of the transmitted harmonic set do that. However, if one pretends that one transmitted the difference 
frequency between them, and not the waves themselves, a strange phenomenon results. Regardless of the breakup of the 
primary harmonic set, the difference frequency travels through the water as if it were a real frequency in a linear medium. This 
effect has been proven and is used in underwater sonar equipment. 


For example, see Owen Flynn, "Parametric arrays: A new concept for sonar," Electronic Warfare Magazine, June 1977, p. 
107-112. Any two sine-wave frequencies as simultaneous drivers combine to produce a sine-wave difference frequency 
propagating in water, essentially without sidebands or reverberations. Its pattern has a main lobe approximately equal to that of 
the high frequency drive, but devoid of sidelobes. The level of the propagating difference frequency is proportional to both the 
product of the two fundamental drive levels and to the square of the desired value of difference frequency. 


Living cells contain a great percentage of water. Hence the effect should apply to those targeted cells, under the conditions 
stated. 


From general relativity, we know that any pattern and dynamics of mass-energy, such as in a cell and all its parts and dynamics, 
directly interacts with local spacetime to curve it, and any set of curvatures of spacetime interact with any conglomerate of 
mass-energy and its parts and dynamics. The set of precise curvatures and their dynamics we call an engine. In a mass 
embedded in a local region of spacetime containing an engine, the engine will interact with the mass-energy to change it if the 
mass-energy and its dynamics do not "fit" the engine and its dynamics. 


In a diseased, damaged, or dead cell, the mass-energy of that cell and its "template" (form and dynamics) differs from its 
template while the cell was living and normal. Let us now see what happens when that dead cell emits a biophoton. 


A photon emitted from a dielectric such as a damaged cell, is not emitted just from one spot. Every part of the dielectric 
participates in the emission of that photon. (See "porthole concept", to be added). Further, each emitted photon contains in its 
scalar potential and its magnetic vector potential, the exact longitudinal EM waveset that constitutes the vacuum engine of the 
damaged cell that emitted it. When a cell absorbs a photon, it absorbs that vacuum engine carried by the photon also. If it 
absorbs a stream of photons of harmonic interval, the difference frequency constitutes in terms of a wave, traveling through the 
cell water as if in a linear medium, and transporting that vacuum engine to every part of the absorbing cell dielectric. 


So the biophotons emitted from Kaznacheyev's damaged, diseased, or dying cells sent biophotons containing the exact 
spacetime curvature engines and dynamics of their precise condition (template). Further, a harmonic interval of such radiation is 
transmitted into the targeted cells, and absorbed. The mixing of the two absorptions eventually is sufficient to establish the 
harmonic interval, thus with a clear EM signal difference that travels through the cell's water and to every tiniest part of it. This 
"difference frequency clear signal" also contains the pure vacuum engines of the template of the changes in the diseased, dying, 
or damaged emitting cells. 


The result is the "kindling" (coherent integration) of the template in the absorbing cell's local spacetime in which it is 
embedded. As that spacetime engine grows, it differs from the resident engine of the absorbing cell. That difference is itself an 
engine, and it operates steadily upon that absorbing cell to alter its engine and then its physical condition and state. 
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As the new engine continues to interact, the physical cell is gradually changed into an equilibrium condition in its mutual 
interaction with its local spacetime engine. That occurs after the absorbing cell has developed the same disease, damage, or 
dying condition as the transmitting cells. 


This is the secret of the Kaznacheyev experiments. The Kaznacheyev work was allowed to be released in the open literature to 
stimulate the U.S. scientific and intelligence communities and see whether or not the scientists and analysts had applied a 
unified field theory and higher symmetry electrodynamics to the EM bioeffects problem. The totally casual reception of the 
Kaznacheyev experiments in the West, with no interest or interaction from the stimulated communities, assured the KGB 
conclusively that the West was still in kindergarten in its knowledge of EM bioeffects, and particularly had little or no 
knowledge in the field of EM biological warfare. 


Kaznacheyev referred to the effect as the "cytopathogenic mirror" effect, for the pathogenic effects from the emitting damaged 
cells being "mirrored' in the targeted cells. 


See Vlail Kaznacheyev and L. P. Mikhailova, Ultraweak Radiation in Intercellular Interactions, [in Russian], Novosibirsk, 
1981. An English exposition of much of the Kaznacheyev work is given in Vlail Kaznacheyev, "Electromagnetic 
Bioinformation in Intercellular Interactions," Psi Research, 1(1), Mar. 1982, p. 47-76. See also Vlail Kaznacheyev, "Apparent 
information transfer between two groups of cells," Psychoenergetic Systems, 1(1), Dec. 1974; Vlail Kaznacheyev et al., 
"Distant intercellular interactions in a system of two tissue cultures," Psychoenergetic Systems, 1(3), Mar. 1976, p. 141-142. In 
the same issue, see "A Comment" by William A. McGarey, p. 143; "A Comment" by Arthur C. Hastings, p. 143-144. 


Seven or eight nations now have longitudinal EM wave interferometer weapons, capable of beaming right through the earth and 
ocean to the other side of the planet. At least two of these nations—Russia and China—are capable of adding engine structures 
to these interferometers, and sweeping a targeted population area to generate that specific disease condition in that target. A 
sophisticated use would be to have agents (such as terrorist teams already in the United States and with biological agents in 
hand) release a small quantity of smallpox in the area previously targeted. The LWIs have swept the entire area continuously for 
a period, slowly kindling (especially at night) the exact form of the disease within the bodies of the populace. A curious thing 
happens if the level of kindling of the smallpox state has been kept just beneath the observable state, within what is sometimes 
called the "shadow state" (just barely virtual). A smallpox pandemic will explode in that populace with a ferocity never seen in 
modern times, and at an unparalleled rate. This is further exacerbated by "spreading the immune system" prior to the attack 
(term and discussion to be added), which seriously weakens the immune system's ability to resist any single pathogenic attack. 


There are hardly any supplies of smallpox vaccine left that are viable. Even where there are, the Russian laboratories developed 
strains of smallpox resistant to the normal vaccine, and after the collapse of the Russian economy and the former Soviet state, 
these strains were sold on the black market to the highest bidder. Further, most of the Soviet scientists employed in those secret 
biowar facilities wound up employed in several other nations, most hostile to the United States. 


The point is this: Such a strike could in fact kill up to 2 billion people worldwide. Further, the entire affair would appear to be 
just a chance breakout of smallpox, and its spread through a nonresistant world populace. 


When modern biological warfare is actually analyzed in detail, the "bang for the buck" is greater than it is for nuclear weapons. 
Further, a rogue or hostile nation can take its time in advance and develop quantities of smallpox vaccine (for the very strain it 
will use), then initiate such a clandestine campaign after it has vaccinated its own populace, armed forces, and agents. Guess 
who survives after such an attack. 


CYTOTOXIC 


Toxic (acts as a poison or toxin) to cells. 


A toxin is a colloidal proteinaceous poisonous substance that is a specific product of the metabolic activities of a living 
organism. The toxin is usually very unstable, and is notably toxic when introduced into the tissues. 


DARK ENERGY 


The Heaviside nondiverged energy flow component, surrounding every field/charge and potential/charge reaction but 
unaccounted in present electromagnetic theory after being arbitrarily discarded by Lorentz. 


DATUM 


Consideration, or data considered, or information considered, or action considered, or result considered. 


DEATH 


The disintegration of the personal quantum potential's connection to the physical body's atomic nuclei by loss of the mind-body 
connection mechanism. 


Simply put, separation of the quantum potential containing the time-like mind-frame from the body. Loss of the preferential 
tuning of a physical body to its mindworld. This causes loss of the preferential consciousness loop or life channel, resulting in 
"death" (reversion to inert matter) of the body. Actually the quantum potential and the mind-frame remains, so the being is 
unchanging and indestructible, hence consists of all changes and destructions simultaneously, with none separated individually. 
Life and death thus are two sides of the same coin, and the coin is immutable, regardless of which side is exposed. 


DE BROGLIE WAVE 


A matter wave, conceived by Louis de Broglie. 


The quantum mechanics wave associated with a particle of matter, which can give rise to interference effects. An orbital 
electron in an atom is associated with a standing de Broglie wave on a Bohr orbit. De Broglie waves always move faster than 

the speed of light, the speed being given by c/v, where c is the velocity of light in vacuum and v is the velocity of the particle of 
mass. De Broglie wave velocities thus vary from the speed of light to infinite speed (everywhere at once). In his speech 
accepting the Nobel Prize, de Broglie emphasized that, since these waves produce real physical effects, they are real and must 
not be regarded simply as mathematical conveniences. 


DEBYE, PETER 


Dutch-born American physical chemist and Nobelist, 1884-1966, who performed important and fundamental studies in bipole 
moments and diffractions of X-rays and electrons in gases. 


DEDIFFERENTIATION, CELLULAR 


The reversion of a cell or cellular structure to a more primitive or generalized condition. 
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Dedifferentiation is often preliminary to a major change in the cell or cellular structure. It can also be a reversion of the cell to a 
previous—even primeval—cell form. The important point is that dedifferentiation returns the cell to a previous (past) cellular 
state. Reversion of a cancer cell, e.g., would cause the cell to return to a normal cell, since that is the nature of its "cellular 
past." It is vitally important that Becker has demonstrated that cells can be differentiated (moved forward to a future state) or 
dedifferentiated (moved backward to a previous state) electrically, by very weak DC currents (picoamperes). He was nominated 
for a Nobel Prize for this epochal work. 


Actual electromagnetic redifferentiation of terminal tumors in laboratory animals was repeatedly demonstrated by Prioré et al in 
the late 60s and early 70s and reported in the peer-reviewed French medical journals, as was reversion of depressed immune 
systems, cures of infectious diseases, and curing of arteriosclerosis. It is inexplicable that this positively demonstrated cure of 
cancer—which could also cure infectious diseases and probably can be developed to cure AIDS—was suppressed in the mid- 
70s and has not been vigorously pursued by present establishment medical science. 


DEGENERATE SEMICONDUCTOR 


A semiconductor whose conductivity approaches that of a metal. 


DELGADO, JOSE M. R. 


Noted Spanish neurophysiologist well-known for his research on brain behavioral mechanisms and their control by electrical 
stimulation; who implanted electrodes in the brains of animals and humans and demonstrated that their responses (both 


behavioral and emotional) were specific and depended upon the specific localized part of the brain that was stimulated. 


A TV tape made by Delgado showed a spectacular demonstration where he stopped a charging bull in mid-stride. With a small 
hand-held radio transmitter, he transmitted a radio signal to a receiver implanted in the head of the bull. This dramatic 
demonstration caused a world-wide sensation. 


The significance of his work is given by Becker: "Delgado discovered the exact parts of the brain in which electrical 
stimulation produced fear, anxiety, pleasure, euphoria, or rage in human subjects. He found that certain sites produced major 
personality alterations. For example, stimulation of one such site could cause very proper, reserved young ladies to become 
flirtatious and sexually aggressive. Other sites inhibited maternal or aggressive behavior. In short, Delgado was able to 
profoundly alter human behavior through electrical stimulation of discrete areas of the brain." ... electrodes were implanted in 
the pleasure centers of rats' brains. The animals were provided with two levers to press. One of these delivered food, and the 
other produced electrical stimulation of the pleasure center. Invariably, the rats chose to press the lever that stimulated the 
pleasure center, even to the extent that they died of starvation." (Becker, Cross Currents, p. 221-222). 


It is known based on a rare OMNI interview that Delgado progressed to detailed study and experimentation for the behavioral 
and emotional effects in monkeys of specific magnetic field frequencies on monkeys. These successful experiments involved 
electrical currents produced in the brain but hundreds of times lower in intensity than those required for direct electrode 
stimulation. Since then, some information has been cautiously released from Western military studies showing that microwave 
pulses can couple to the central nervous system and produce stimulation and behavior alteration similar to Delgado's released 
experimental results. 


Comment: The ultimate and most refined techniques in the field of electromagnetic control of human behavior, volition, 
emotion, etc. is provided by Russian psychoenergetics, the military version of which is totally under KGB control. This work 
has progressed far beyond what Delgado and Becker were discussion so long ago. The use of the infolded longitudinal EM 
waves and "engines"—once the technology is developed—allows direct engineering of conscious and unconscious mind, 
memory including short term and long term, perception, awareness, etc. The additional advantage of using EM longitudinal 
waves is that mass is largely a very thin dispersion of particles, with (relatively speaking) very large distances between them, 
somewhat like the solar system but on different scale. This "inner space" is filled with EM waves, potentials, and fields—all of 
which decompose into sets of longitudinal EM waves and their impressed dynamics. Thus the earth and ocean are readily 
penetrated by longitudinal EM wave beams, and the Russians (KGB) has developed such LW interferometers since the mid 
1950s. However, by LW interferometry where the patterns and dynamics of the carried LWs are engineered, any desired 
mapping pattern of precise EM signals, frequencies, phases, and magnitudes can be reproduced in distant interference zones, 
reaching right through the ocean. These interferometers could localize the distant interferometry into a 6-inch diameter volume 
as early as 1985, so from that time forward it gradually became possible to perform all of Delgado's "inserted electrode" EM 
stimulus in a single selected human brain from the opposite side of the earth. So approximately 1985 is when I would estimate 
the beginning of the "golden age" (ugh!) of distant psychoenergetics was initiated. 

By 1997, this development would be into at least third generation weapons, just being deployed or just having been deployed, 
considering an somewhat accelerated weapons development program where 6 years is one generation. By 1997, very complex 
individual behavioral and perceptual control should have just arrived in on-site deployed strategic weapons systems. See 
discussion under conscious mind. 


Some selected useful references are: J.M.R. Delgado et al., Journal of Anatomy, vol. 134, 1982, p. 533 reports that 
developmental defects occur in chick embryos exposed to various ELF frequencies. See also J.M.R. Delgado, Physical Control 
of the Mind: Toward a Psychocivilized Society, Vol. 41, World Perspectives, Harper & Row, New York, 1969. 


DEMODULATION 


From a carrier containing a modulated signal, recovering the signal that was used to modulate it. 


DENSE SIGNAL ENVIRONMENT 


For our purposes, when the number of weak EM signals crossing one square meter per second reaches 200,000. 


At 500,000 important nonlinear optical type effects of significance—particularly long term cumulative effects—begin to occur 
in the exposed biological organism. 


DEPARTING ORTHOROTATIONS 


In space of dimensions greater than four, the rotating of an object or entity away from its line of motion, in the direction of a 
dimension at right angles to the line of travel in the observer's three-space, by some number of additional 90° rotations. 


The Lorentz transform in special relativity, e.g., is just a formula for this kind of rotation. What we call "velocity" is actually a 
measure of rotation. In 4-space, any object in 3-space can only rotate "out" of 3-space in one direction: toward the time-axis. 
As the object rotates toward that time-axis, we see the object as having a velocity in 3-space, and its "length along the line of 
motion" as having diminished. When the object rotates the full 90°, its "length along the line of motion" has been converted to 
"time" rather than length. Hence it has zero length along the line of motion and is moving at c, the speed of light in ambient 
space. It is also no longer material, but is a sort of flat plane surface moving at speed c in a direction perpendicular to the plane. 


http://www.cheniere.org/references/annotated_glossary.htm 30/83 


1/26/2018 


ANNOTATED GLOSSARY 


In that 4-space model, it is impossible for anything to move faster than light speed. So Einstein's postulate dealing with the fact 
that it is impossible to translate mass, signals, etc. faster than light speed has a built-in assumption that only one orthogonal 
departing rotation can be made from 3-space. That postulate need not apply at all if more than one departing orthorotation is 
permitted—which of course requires a space of 5 dimensions or greater. 


The notion is that, if we allow a spacetime of greater than four dimensions, by continuing to rotate ever more orthoturns in a 
departing direction away from the original line of travel, the rotated object loses one observable dimension for every 
orthorotation. Hence with three "departing" orthorotations it becomes a "nonobservable point" to the normal observer, but one 


that would be moving at speed 3. A single orthorotation would make the 3-dimensional object a two-dimensional plane 
moving at speed c. 


No matter how many rotations are made in a departing manner, the object is still connected to the time dimension common to all 
dimensions (assuming only a single time dimension for simplicity). So it exists in an orthorotated space, but in the same time. 
To the physical observer in 3-space, it thus appears to be a "time-like" or "mental" object only. Nonetheless, by affecting the 
density and structuring of the time domain, it can have an effect on a 3-spatial object. We discuss that mechanism under the 
subjects of the mind-to-body coupling mechanism and the body-to-mind coupling mechanism. Further, with the Sachs-Evans 
unified field theory approach, the time-domain can be directly engineered. This means that both "inert" or physical reality and 
time-like or "mental" reality can be directly engineered by novel electrodynamic means. 


In short, a photon is just a particle (such as an electron) that is orthorotated once (toward the time axis). In photon emission, a 
little bit of the mass-energy turns into orthorotated photon energy. In photon absorption, the absorbed photon energy turns back 
into mass-energy. 


The higher dimensional orthorotational concept was originally formed to allow a physical modeling grasp on a "mental" object 
as compared to a "physical" object, and to have a connection mechanism between the two. Such an approach can be used to 
model both mind and matter, their interaction, etc. The present author has used it to solve the old philosophical problem of 
"intent", of how the perception of self is attained, how the external world is perceived separate from self, etc. A model for both 
living and nonliving states does emerge. 


This or a very similar approach has been used by the Russian's highly classified weapon science called energetics. That third 
branch of energetics is called psychoenergetics and it is the physics of directly engineering mind states, mind operations, 
memory, etc. by extended electrodynamic means. We have previously detailed much of this work privately, but with some 
detailed openly in a few papers. E.g., see T. E. Bearden, "Mind Control and EM Wave Polarization Transductions, Part I", 
Explore, 9(2), 1999, p. 59; Part II, Explore, 9(3), 1999, p. 61; Part II, Explore, 9(4,5), 1999, p. 100-108. 


DESTRUCTIVE INTERFERENCE 


When two waves or wavesets from two different sources superpose to produce a combined waveset that has a lower intensity 
than the sum of the intensities of the two original waves. 


DETERMINISTIC PATTERN OR TEMPLATE 


The exact arrangement, by plan and deterministic action, of a group of entities. 


E.g., of the photons in a "herd" or "group" of them. Or a set of spacetime curvatures, into a dynamic structure called a 
"spacetime curvature engine"—or "engine" for short. Or by the virtual photons in the vacuum flux, or a deterministic set of 
changes to that vacuum flux (the vacuum flux that is called the "vacuum potential." I have called this function—of a 
deterministic patterning or templating of the virtual flux (particle view) of the potential—dimensioning the potential. 


DIELECTRIC 


Literally, "against electric (current)," 


..originally coined to mean "opposes the flow or conduct of electric fluid." 


In today's language, a dielectric is a non-conducting material used to oppose or prevent the flow of electric charges. Even empty 
vacuum exhibits some dielectric resistance. "Dielectric" is also used to refer to a nonconducting material (often used between 
the metal plates of a capacitor or elsewhere) which can (i) sustain a change in potential across a distance (i.e., an E-field), and 
(ii) serve as an insulator. Space itself is a dielectric, or at least it is said to exhibit certain dielectric qualities. 


DIFFERENTIATION, CELLULAR 


1) specialization of body parts or organs in the evolutionary process. (2) modification of different parts of the body to perform 
particular functions. (3) modification of the cells forming these body parts or organs so as to perform the necessary cellular 


functions required to support the functioning of the body part or organ. 


DIFFRACTION 


The bending of light at the edge of an opaque object. 


Usually diffraction introduces undesired distortion and is a problem. However, it can be useful and desirable—for example, in a 
diffraction grating. 


DIMENSION 


A certain primary geometrical physical attribute, such as length, used to describe the separational relationships of physical 
phenomena. 

The degree of that separation is known as "length", "time", etc. By "geometrical" we mean that the "dimension" is considered to 
"exist" in either the presence or absence of the observable physical phenomenon; however, by understood agreement the 
dimension itself is not directly observable. It can be inferred ("measured"), however, by comparative operations of simple 
devices such as clocks and meter sticks, and its simplistic definition is usually given as "that which has measurable magnitude." 
Prescribed measuring procedures are used to assign magnitudes to these inferred dimensions, using specific scales. 


Actually, "dimension" just means "fundamental quantity of separation" and "geometry" in the most general sense. The number 
of dimensions taken in advanced physics usually represents a somewhat arbitrary choice for good modeling fit. In modern 
Kaluza-Klein theory, for example, it becomes necessary to accept some 10 or 11 dimensions in the usual particle physics case. 
General relativity has incorporated the interaction of the abstract geometry (spacetime) with mass. Until Sachs' extension of 
Einstein's work into a unified field theory and Evans' incorporation of O(3) electrodynamics as an important subset of Sachs' 
unified theory, general relativity has largely remained a nonexperimental discipline, at least in the laboratory. With the new 
Sachs-Evans approach, however, GR becomes substantially engineerable by novel electromagnetic means, including in the 
laboratory and in devices. 
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This is an artificial term I sometimes use to mean "forming an exact pattern or 'template', particularly of nested curvatures of 
spacetime, where the pattern/template may also be dynamic. It involves the internal structuring of the "dimensioned" entity. 


The use of the term "dimensioning" makes sense in unified field theory, but is awkward in normal EM theory which erroneously 
considers that EM energy propagates in an uncurved spacetime. The mere presence of a change in local spatial energy, created 
by the wave energy itself when present in that local region, curves the local spacetime. Hence the EM wave rigorously travels 
in curved spacetime, and in fact identically is a propagating, oscillating curvature of spacetime. 


Dimensioning also implies a deliberate form or structure (with dynamics) created in the virtual photon flux of the vacuum or of 
the virtual photon flux comprising a scalar potential, or in the infolded longitudinal wave EM inside all EM potentials, fields, 
and waves. It implies an associated set of spacetime curvatures and their dynamics. The latter are referred to as "engines", 


won 


"vacuum engines", "spacetime curvature engines", etc. 


Dimensioning potentials or signals or carrier waves also involves adding hidden vacuum engines to them. I chose the descriptive 
term dimensioning because adding such templates (hidden vacuum engine structures) is equivalent to increasing the EM 
topology by adding dimensions. Since an EM wave or field or vector potential can be decomposed into two scalar potentials, 
then by "dimensioning" one or both of the scalar potentials one can "infold" the desired hidden structures or patterns (vacuum 
engines) inside an EM carrier wave, EM field, or vector potential. So I called this dimensioning those entities. Internally 
structuring the two scalar potentials via arrays of EM LW emitters, and then applying the necessary dynamics (modulations), is 
primarily the manner in which dimensioning can be directly engineered. When dimensioning is present, two identical EM 
waves as seen on the oscilloscope may have dramatically differing internal structures (dimensioning), and hence the two will 
produce drastically differing effects when they interact with the same or similar objects. This of course is the mechanism 
involved in the Kaznacheyev experiments and in the decades-long microwave radiation of the U.S. Embassy in Moscow, where 
health changes and diseases were electromagnetically induced in personnel in field-free (stable and nonchanging potentials) 
areas. 


Russian energetics refers to what we are calling "dimensioning" simply as adding the information content of the field. A very 
skilled disinformation program (actually, a strategic deception program) has been used to deceive the West into believing the 
phrase refers to ordinary spectral analysis. It doesn't. The importance of the dimensioning concept is that one has not formed 
mere "signals," instead, one has formed vacuum engines. If a receiving object receives a signal, it may or may not act upon that 
"signal information." If it receives a vacuum engine, however, the engine (structured local spacetime flux) directly acts upon it 
to make the requisite change. Further, the energy for the interaction's working upon the exposed object or system is furnished 
continually from the curved spacetime set and their dynamics. The receiving object has absolutely no choice in that action 
occurring to it, and the action can occur from the gluons and quarks inside the charges in the nuclei, to the lattice structures, to 
the system dynamics, to the elements so as to transmute them, etc. 


Note that when a dimensioned EM field or potential is absorbed by an object, that object also has internal EM fields and 
potentials which have substructures (usually rather random). However, the internal structure of the absorbed dimensioned entity 
and the internal structures of the EM fields, potentials, and waves do mix in a direct diffusion process. Hence with continued 
irradiation, the target can be "charged up" with the desired internal dimensioning structure. This is how the microwave 
irradiation of the U.S. Embassy accomplished disease induction, using signals with the desired disease dimensioning impressed 
in their structures, particularly in the potentials. In the Gulf War Disease, a much more sophisticated use of this mechanism was 
made, using a quantum potential as the carrier. All the effects (including the body fluid transmission, the EM fields of the body 
transmitting and kindling some of the effects in children in proximity to a dimensioned veteran parent, can be explained. 


The use of dimensioned EM fields, waves, and potentials—and the use of dimensioned quantum potentials in Bohm's hidden 
variable theory—allows an entirely new science of EM biological warfare, far more threatening and lethal than the more 
primitive physical pathogenic kind. It is also possible to use the techniques for revolutionary healing, as unwittingly shown by 
Prioré and the scientists working with him, and also as shown by Becker et al. 


The only way in which the action of a vacuum engine (dimensioned carrier entity) can be resisted is to create and 
simultaneously introduce the exact antiengine for it. 


Once the action has been completed in the receiving object and it has been changed, the only way it usually can be undone is to 
form a precise antiengine for that action, amplify the antiengine, and let the antiengine act upon the object for a sufficient time 
to "time reverse it back to its previous physical state and condition". The Prioré mechanism utilized that method for reversing 
the cellular damage due to cancer and infectious diseases, and to restore suppressed immune systems. The same mechanism, if 
re-developed, could also be used to reverse aging in living human patients. 


The engine and antiengine processes can also be applied by structuring the "time-charging" or "time-excitation charging" of the 
particles of mass in a body. The "port-hole" concept even allows ordinary EM radiation to be used to forcibly transduce the 
input ordinary EM into the extraordinary EM and thereby forcibly accomplish the necessary time-charging actions for disease 
and body deterioration reversal. See discussions under "port hole concept" and "time-charging". 


DIPOLE 
In the simplest case, two separated charges of (usually equal and) opposite sign. 


As a general definition, a localized positive charge or charge distribution, and a localized negative charge or charge distribution, 
such that the net charge summation is zero, but wherein the positive and negative charge distributions do not superpose. We 
point out, however, that in regular physics electrical charge has no proper definition. Try looking it up in several physics 
dictionaries! Then check our proposed definition of electrical charge. As is well-known in particle physics, a dipole is a broken 
symmetry in the virtual photon flux of the vacuum. By definition of broken symmetry, this means that some of the virtual 
energy flux continuously absorbed from the seething vacuum by the charges of the dipole, is not re--radiated as virtual energy. 
Instead, it is integrated coherently and re-radiated in 3-space as real emitted EM energy. The dipole is therefore a true "negative 
resistor" since it receives EM energy in unusable form, and re-emits it in usable form. In classical EM theory, the problem of 
how every charge and dipole can continuously emit EM energy to form all the associated fields and potentials and their energy, 
is an unsolved problem—sometimes called the most pressing problem in electrodynamics, both classical and quantal. For the 
solution and a discussion, see my paper "Giant Negentropy from the Common Dipole," Journal of New Energy, 5(1), Summer 
2000, p. 11-23. 


Because of the broken 3-symmetry of the dipole, the EM energy flow is not conserved in three dimensions (symmetry 
represents a conservation law, and broken symmetry represents the violation of that conservation law—in this case, violation of 
conservation of 3-space EM energy flow). Instead, EM energy flow is conserved in 4-dimensions, and the hidden inflow of EM 
energy to the dipole is actually from the complex plane (time domain). Thus all EM energy is actually received from the time- 
domain, and so the importance can be seen of the internal structuring of time-flow and of longitudinal EM waves in the time 
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domain. Such time-domain energy flows appear naturally in O(3) electrodynamics; see M. W. Evans and T. E. Bearden, "The 
Most General form of the Vector Potential in Electrodynamics," Optik (in review). 


DIRAC, PAUL A. M. 


Noted English physicist, 1902-1984, who shared the Nobel Prize for developing wave mechanics and predicting the existence of 
the positron. 


DIRAC SEA 


Considering the vacuum as containing—amongst other things— a "sea" of an infinite negative energy conditions or states 
("holes") for electrons, almost all of which are filled with electrons. 


In Dirac electron theory, the relativistic wave equation for the electron has four components, which correspond to two spin 
orientations and two energy conditions: positive and negative. Thus the vacuum possesses a "sea" of negative energy conditions 
for electrons. These are called "holes" and are considered to ordinarily be filled or mostly filled with electrons which have 
fallen into these negative energy states. The Dirac sea thus is this vacuum sea of negative energy electrons. In forward time, if 
energy is added, electrons can be lifted from this sea. If spacetime is locally curved, additional holes may be created so that 
normal positive energy electrons fall in and disappear, creating the appearance of an "electrical energy sink." If the curvature is 
in the opposite direction, electrons may be lifted from the Dirac sea by the curvature, thus producing a flow of electrons and 
creating the appearance of an "electrical energy source." 


DISCRETIZED 


Occurring in a finite size, fixed as a function of one or more variables. 


So long as the same value(s) of the variable(s) are selected, the discretized entity is always the same size. However, if the 
value(s) of the determining variables are changed, the value of the discretized quantity may change so that it is not a whole 
number multiple of the former entity. Compare this to a quantized entity, where the values of the variable(s) are held to those 
wherein the entity will always be a multiple of an entity of fixed size. 


DISEQUILIBRIUM 


Broken equilibrium, which in turn involves breaking appropriate conservation laws. 


DISSOCIATION 


Separation of ideas from their affects or feelings, resulting in independent functioning of these components of a person's mental 
processes. 


Simply put, fragmentation of the mind and personality. Severe dissociation is the definition of insanity. 


DISTORTION CORRECTION THEOREM 


"Ifa scalar wave El(r) propagates from left to right through an arbitrary but lossless dielectric medium, and if we generate in 
some region of space [say near z = 0] its phase conjugate replica E2(r), then E2 will propagate backward from right to left 
through the dielectric medium, remaining everywhere the phase conjugate of E1." 


Quoted from Amnon Yariv, Optical Electronics, 3rd Edn., Holt, Rinehart and Winston, New York, 1985, p. 500-501. 


What is missing from the distortion correction theorem is hidden in the phrase "if we generate in some region of space ... its 
phase conjugate replica..". Since electrodynamicists and optical physicists have been unaware that all EM energy at any point 
in space comes from the time domain to that point, then the actual phase conjugate wave in the imaginary plane (from the time 
domain) is not utilized as the phase conjugate replica. Instead, the interaction of that wave with charges, which actually 
produces the force-field wave in space, is assumed. In short, one is looking at the "effect" wave, not the "cause" wave. 
However, since time is not an observable even in theory, it is this "effect" wave in 3-space that will be measured by our 
instruments. 


Note also that the distortion correction theorem says nothing about longitudinal EM waves in the time domain. Interestingly, in 
nonlinear optical pumping, it appears that the 3-space energy of the pumping 3-space waves is transformed into the time domain 
by the pumping, and thence flows from the time domain into the 3-space domain to form the progression of the time-reversed 
replica wave in 3-space. 


It is apparent that much more work should be done upon the foundations of phase conjugate optics, in a higher symmetry 
electrodynamics model such as O(3) electrodynamics and particularly in the unified field theory as in the Sachs-Evans 
combined approach. 


DNA (DEOXYRIBONUCLEIC ACID) 


Nucleic acid that constitutes the genetic material of cellular organisms and also certain viruses. 


DRUDE, PAUL 


Important German physicist, 1863-1906, who formulated the theory of the free electron gas inside conductors, using it to 
formulate a theory of metallic resistance. 


DRUDE ELECTRON GAS 


The "free" electrons that have broken loose from their atoms in a conductor, and are thus free to "wander around" and 
"migrate"—or flow as current when exposed to an emf. 


Also called the electron gas, or Drude electron gas. Named after the German physicist Paul Drude who died in 1906, who 
formulated Drude's theory of metallic resistance based on EM theory and his own theory of electrons. See P. Drude, Ann. 
Physik, Vol. 1, p. 566; Vol. 3, 1900, p. 370, 869 for the original Drude papers. 


DUALITY PRINCIPLE 


In quantum mechanics, the principle that photons and other particles propagate like waves and interact like particles, so that 
their descriptions as only waves or only particles is inadequate. 


ECM 


Electronic Countermeasures. 
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Electromagnetic measures taken against targeted electronics or electromagnetics operations in systems, particularly in hostile 
weapon systems, command and control systems, etc. There are entire textbooks in the West that are devoted to ECM effects, 
uses, effectiveness, etc. A great deal of ECM equipment is also used by any modern military force. However, in our view what 
is greatly lacking as yet in Western ECM is the deliberate design and use of novel new kinds of ECM based on the extended 
higher electrodynamics such as O(3) electrodynamics, and particularly by use of longitudinal EM waves and by use of the 
infolded electrodynamics inside all EM fields, potentials, and waves. Longitudinal EM wave interferometers (LWIs), e.g., can 
reach right through the earth and the ocean to emerge on the other side of the earth. In the interference zone (IZ), real EM 
"transverse wave" energy is created readily by the interferometry. Biasing of the chassis grounds of the distant LWI transmitters 
can control whether the "normal" EM energy appearing in the target IZ is convergent (cooling) or divergent (heating). By sharp 
pulsing of the LWI transmitters, massive cold explosions or hot explosions can be created in the IZ. Continuous LWI 
interferometry can produce geometric forms of EM energy, which usually glow due to the ionization of the atmosphere, etc. in 
the dense EM energy regions. Since these can also involve general relativistic effects as well as electromagnetics effects in the 
U(1) CED sense, obviously a dramatic expansion of the entire field of measures and countermeasures is entailed. 


We believe these LWI weapons may be what was referred to by U.S. Defense Secretary Cohen as follows: "Others are engaging 
even in an eco-type of terrorism whereby they can alter the climate, set off earthquakes, volcanoes remotely through the use of 
electromagnetic waves... So there are plenty of ingenious minds out there that are at work finding ways in which they can wreak 
terror upon other nations...It's real, and that's the reason why we have to intensify our efforts." Secretary of Defense William 
Cohen at an April 1997 counterterrorism conference sponsored by former Senator Sam Nunn. DoD News Briefing, Secretary of 
Defense William S. Cohen, Q&A at the Conference on Terrorism, Weapons of Mass Destruction, and U.S. Strategy, University 
of Georgia, Athens, Apr. 28, 1997. 


EDGE WAVES 


In electromagnetics, waves that form parallel to a material edge. 


EDISON, THOMAS ALVA 


Noted American inventor, 1847-1900, whose staggering number of inventions included the storage battery, electric light bulb, 
phonograph, motion pictures, and carbon microphone. 


E-FIELD (ELECTRIC FIELD) 


The electric field or electric intensity E. That field on a spinning charged mass which produces an electrical force resulting in a 
linear motion of the charge. 


See also discussion under c, above. 


E-FIELD, MOTIONAL 


In classical EM theory, the electric field produced by moving a conductor in a magnetic field. Often called motional inductance 
of the field. 


In the orthodox theory, motional inductance is deemed to be identical to the inductance caused by a time rate of change of the 
magnetic field, experienced by the moving conductor. 


E-FIELD, STATIC 


In orthodox theory, the electric field in the space surrounding a static charged particle, induced by the presence of the charged 
particle. 


In classical EM, there is no notion as to the causative mechanism for this static field of and from a charge, which implicitly is 
assumed to just continuously create and pour out EM energy in all directions, thus grossly violating energy conservation.. 
Consideration of this anomaly leads to what has been called the most pressing problem in both quantal and classical 
electrodynamics: the question of the formation of the fields and potentials associated with the "source charge". 


For a full solution to this problem, see my "Giant Negentropy from the Common Dipole," Journal of New Energy, 5(1), 
Summer 2000, p. 11-23. Also on this website. 


EHRENHAFT, FELIX 


Scientist who performed numerous experiments believed to demonstrate fractional charges. 


EINSTEIN, ALBERT 


German (Jewish) physicist, 1879-1955, who emigrated to the U.S. and formed special and general relativity theory, discovered 
and formed the theory of Brownian motion, recommended the development of the atomic bomb to President Roosevelt, and 
profoundly affected the course of science and the modern world. 


EINSTEIN-de HAAS EFFECT 


The rotation observed in a freely hanging ferromagnet when it becomes magnetized. 


It has been used in the Einstein-de Haas method to determine the gyromagnetic ratio of a ferromagnetic material by suspending 
a cylinder of the material from a torsion fiber and measuring the angular displacement of the cylinder when its magnetization is 
reversed. 


EINSTEIN, PODOLSKY, AND ROSEN PARADOX 


Thought experiment in 1935 for measuring two correlated photons separated and at distant locations, protesting that quantum 
mechanics requires that the particles communicate instantly, which is a "spooky action-at-a distance" (Einstein's phrase). 


The experiment eventually was performed and it works, just as required by quantum mechanics. The paradox inspired the 
development of hidden-variable theories. 


EINSTEIN'S POSTULATES 


(1) All the laws of physics are equally valid in all inertial frames of reference 


(2) the speed of light is the same to every inertial observer, and 
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(3) the observable local effects of a gravitational field are indistinguishable from those arising from acceleration of the frame of 
reference. 


The first is called the special relativity principle, the second is called the law of light propagation, and the third is called the 
equivalence principle. It is now known that postulates (1) and (2) are not independent of each other. Note that the third postulate 
implies that any local force is due to a "gravitational field" (acceleration of the frame of reference). It also implies that 
gravitational force has a mechanism, since quantum mechanics assigns a differential operator, operating upon a potential, to 
create every force. By extended inference, it can be seen that the third postulate also implies that there should exist a method to 
turn any type of force (field) into gravitational force (field). 


The Russian physicist Sakharov has strongly postulated that gravitation is not even a fundamental field of physics, of the kind 
used by Maxwell in his electrodynamics. Instead, in this view G-field is always comprised of, and made from, other fields and 
interactions upon them. Indeed, such has always been implicit in general relativity, it just took Sakharov to formally propose it. 
E. g., see A. D. Sakharov, "Vacuum Quantum Fluctuations in Curved Space and the Theory of Gravitation," Soviet Physics 
Doklady, Vol. 12, No. 11, 1968, p. 1040-1041 [English translation.] Sakharov's article (in Russian) in Doklady. Akad. Nauk 
SSSR, Vol. 177, 1967, p. 70-71. 


Now let us do a little "tinkering" with Einstein's postulates. For the first one, we point out that in the new approach using 
dimensioning and subspaces, the notion of an inertial frame now has acquired additional complexity! The "gross translation" 
effects—which tends to be what physics ultimately focuses upon—can remain the same, and yet vacuum engines can be buried 
up inside the inertial frame to act upon a mass in non-translating ways. Everything translation-wise can remain the same, but 
now matter can be transmuted and transformed, etc., still right there in an inertial frame. So when the infolded electrodynamics 
inside all fields, potentials, and waves are utilized, the notion of "inertial frame" has acquired a higher topology and then one 
inertial frame may differ very substantially from another inertial frame. This of course move one from special relativity into full 
general relativity, and even there into a slight extension. Special relativity can remain special relativity on the surface, and yet 
effects occur "Within" the objects postulated to exist in this inertial frame. The "inertial frame" concept in the postulates is now 
just a sort of special "equilibrium case" of a higher topology "inertial frame" notion. 


The second postulate now stands as a "special case" of a far more general second postulate. It actually defines (and limits) 
"light" to bulk changes in the entire vacuum potential magnitude. It only applies to light signals which are "bulk upheaval" 
disturbances of the vacuum potential (spacetime). Specifically it need not apply to the "inner EM/GR realm" of longitudinal EM 
waves infolded inside the vacuum potential, other potentials, signal carriers, etc. Superluminal communication is now included 
in this "hidden variable" communication. The Fogal semiconductor is in fact capable of infolding and outfolding EM signals, 
including producing the internal longitudinal EM waves, and during their infolded state these signals are permitted to move at 
superluminal velocity. 


So the second postulate needs to be restated to include the present statement as a special case. Notice that the concepts "light" 
and "speed of light" have now taken on much richer, extended meanings, since there is "outfolded" light and "infolded" light, so 
to speak. Light now is not just the "external perturbation wave" in the ambient vacuum potential medium (in flat spacetime). 
Instead, it can also be an "internal perturbation longitudinal wave" inside a "net flat spacetime" which does not show on the 
"surface" at all. Indeed, it may move in the time dimension or in 3-space. It now includes the transmission of an extraordinary 
"vacuum engine" as well as the usual transmission of just an ordinary signal. 


And these infolded vacuum engines can be visualized as very special sets of longitudinal EM waves and their dynamics, 
consistent with the Whittaker decomposition. His U(1) symmetry electrodynamics decomposition—particularly when enriched 
in the higher symmetry O(3) electrodynamics—applies to the ambient vacuum as a potential (it is a potential since it has energy 
density). So the "subspace" inside spacetime, so to speak, is just a set of LWs and their dynamics, and that subspace itself is 
engineerable, just as is the "bulk curvature of spacetime" itself. Further, we may now consider space itself is just a vast 
superhighway for such superluminal LWs and their dynamics. Mass is mostly empty space with only an occasional particle here 
and there and with fields, potentials, and waves in between. Hence huge masses such as the ocean and earth are actually 
superhighways for the direct passage of longitudinal EM waves, "engines", etc. The degree of "transparency" is a function of 
the degree of cleanness of the LWs. 


The third postulate has also been dramatically extended and requires revision. As presently stated, antigravity effects do not 
appear to be included in present physics heretofore. The "gravitational effects and external accelerated effects" notion in 
conventional physics is still founded purely on ordinary bulk translation. Now it need not be. For example, the system can 
appear to be an ordinary system, as judged by normal "external light" observation. Yet its internal vacuum engines can cause 
local violation of most so-called "laws of nature." The reason a "law of nature" can be violated is that one is now able to violate 
the premises upon which it is postulated, and which are required to hold if the law is to hold. Or another way to look at it: any 
conservation law is the result of a symmetry. Breaking that symmetry allows violation of that specific conservation law. 


So as we've said so many times before, the infolded EM inside the "conventional" EM fields, waves, and potentials—and inside 
the vacuum potential and spacetime itself—dramatically changes the present theories of electromagnetism, quantum mechanics, 
and general relativity. Further, for the first time the Sachs unified field theory allows an engineering approach which 
simultaneously crosses, includes, and extends all three disciplines in the required manner. The approach can be placed into 
good engineering models based on the Sachs work, particularly using the O(3) electrodynamics subset spearheaded by Evans, 
and the models can be tested and verified or falsified. 


EINSTEIN'S GENERAL THEORY OF RELATIVITY 


Mathematical theory of gravitation in which the gravitational force is mathematically described by a curvature in space or 
spacetime. 


In other words, the geometry and its dynamics have become physical agents. 


It is important to note that, in general relativity, the curvature of spacetime acts on mass-energy, and changes in or to mass- 
energy interact back upon spacetime to change its curvature. 


Further, we consider that an exact pattern of curvatures of spacetime and their dynamics exists for every mass system and its 
dynamics. This is the engine concept. The most general way to engineer matter is not by brute force translation, but by forming 
spacetime engines. Once formed, these engines act upon any mass placed in the engine region, to eliminate the deltas existing 
in that mass's resident engine and the impressed engine. The curvature of spacetime itself furnishes the energy for the 
continuing action upon the mass, once we pay to form the engine. The mass can be acted upon at any level, from its gluons and 
quarks to its nuclei, to its atoms, its lattice forces and binding energy, etc. Significantly, the Sachs theory applies to physical 
reality from beneath the quarks and gluons to the entire universe, and folds in quantum mechanics, electrodynamics, and general 
relativity into a single unified field theory that is (in theory) engineerable by higher symmetry electrodynamics means. 


ELECTRIC FIELD 
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The conventional definition is this: "1. a region in space in which a stationary electric charge experiences a force due to its 
charge. 2. the electric force per unit test charge." Dictionary of Science and Technology, ibid., p. 720. That definition is 
flawed. Consider the "spatial aspects" of part 1. If an electric field is defined as a force per unit charge, it is not a region in 
massless space but is an effect of something existing in massless space and interacting with the charged mass. The electric field 
prior to interaction is indeed related to a region in space, because it is identically a curved spacetime region. In the Sachs 
approach, general relativity and electrodynamics have become one and the same. So prior to interaction, the field as it 
independently exists prior to interaction with charge has become a curved spacetime region, and the field is purely a spacetime 
curvature effect. The interaction with mass to produce a force on and of that mass (mass is a component of force, and there is no 
such thing as a massless force) is a separate consideration from the field as it exists in space prior to interaction. The result of 
this entity's interaction with charged mass has nothing to do with what an electric field is; but with what it does to charged 
mass. Further, the force evidenced on a charged particle is not due to its charge; it has that charge always, whether or not there is 
a net force evidenced on it! 


Part 2 is a little better. The only problem is, it totally disagrees with the entity existing in space prior to interaction. In other 
words, here it's a "force on a charge", which is an effect occurring after the interaction. Again, it is what the field does or 
accomplishes, not what it is. Hopefully the reader can now begin to see what terrible difficulties await anyone who seriously 
attempts foundations definitions. Feynman sums it up admirably in one of his famous statements: "Everything we know is only 
some kind of approximation, therefore, things must be learned only to be unlearned again or, more likely, corrected." An 
additional difficulty is that the very notion of a separate massless force independent of the mass on which it operates, is 
fictitious, yet continues to be widely used. Recalling that any true definition is an identity and not an equation, let us start with 
the definition of force: 

F = d/dt(mv). As can be seen, force is a system comprised of (i) a mass component and (ii) a nonmass component. The force is 
not something separate from the mass, at all! Further, force is not even unitary. It's a system comprised of two coupled 
components; the mass and a coupled (interacting) gradient in a potential flux. Note that v involves motion through, and 
interaction with, the virtual flux comprising the vacuum potential. Note that dv/dt involves a gradient in that flux interaction 
with the mass. Unfortunately mechanics is still using the medieval concept of a "separate force acting upon a separate mass." 
That is wrong, unless we change the fundamental definition of force itself. See, e.g., Robert Bruce Lindsay and Henry 
Margenau, Foundations of Physics, Dover Publications, New York, 1963, p. 283, where the authors emphasize that a "field of 
force" at any point is actually defined only for the case when a unit mass is present at that point. The reason can be seen: mass 
is a necessary component of force, and without mass present there cannot be a force present. 


ELECTRIC DIPOLE 


See Dipole. 


ELECTRODYNAMICIST 


A specialist in electrodynamics, 


...the physics of the relationships between electric, magnetic, and mechanical phenomena—and especially a specialist in 
electrodynamics theory. 


It should be pointed out that essentially all electrodynamicists are versed in U(1) electrodynamics, and a much smaller number 
are versed in more advanced electrodynamics such as O(3) symmetry electrodynamics, unified field theory electrodynamics, 
non-Abelian electrodynamics, etc. The electrodynamics field is actually a very vast field indeed, touching everything in 
physics. Very often, when one needs a particular electrodynamics problem solved, it calls for a special category of 
electrodynamicist and not just an electrodynamicist in general. One must therefore sometimes examine the background of the 
electrodynamicist making a statement or a pronouncement: electrodynamicists after all do have differing views and differing 
disciplines within the field. 


ELECTROMAGNETIC PULSE (EMP) 


A sharp pulse of electromagnetic radiation produced when an explosion occurs in an unsymmetrical environment, especially at 
or near the earth's surface or at high altitudes. 


Essentially the same as an electromagnetic shock wave, a wave of great intensity which results when waves with different 
intensities propagate with different velocities in a nonlinear optical medium. An EMP is also produced when two intense 
longitudinal scalar electrostatic potential wave patterns meet and couple into a sudden flash of vector EM energy. 


ELECTROMAGNETIC SMOG 


The background of extremely weak EM radiation that fills the normal modern environment, particularly in developed nations. 


The individual signals are too weak to individually produce effects of any significance in biological systems. However, in a 
dense EM smog environment with 500,000 signals per square meter per second, the signal complex and its nonlinearity begin to 
produce highly nonlinear effects in biological systems. These effects also produce damage that may cumulate over a long 
period of time, including for years. This bioeffects area has largely not been investigated by EM bioeffects scientists. 


It should be pointed out that electric lines, telephone lines, transmission lines, etc. act as long wire antennas to detect and 
propagate such very weak EM signal noise. Essentially all the radiators in the environment—including electronics equipment, 
TV stations, radio stations, factory machinery, etc.—thus produce very weak signals picked up by these long line antennas and 
piped into every home, factory, neighborhood, etc. 


ELECTROMOTIVE FORCE (EMF) 


A difference of potential created by sources of electrical energy—i.e., by separated charges (dipoles)—which can be utilized to 
drive electrical currents through external circuits. Also, open circuit voltage, or the limit of the potential difference between the 
source's terminals as the current in the external circuit approaches zero. 


Poorly named. Also quite confused in the standard theory and usage. First, emf is not a force at all. It is a difference in 
potential, hence it is measured in volts. Also, it is not considered an E-field, since that is a field of force. Yet it is in facta, 
restricted to the direction between the two measurement points, and is considered to be an E-field in the theory! 


For this reason the standard theorists say that the term is sometimes used as equivalent to a difference in potential, but that 
strictly speaking it should be applied only to a source of electrical energy! The problem is that conventional theorists are 
unaware that a potential is a bidirectional flow of energy in 3-space, where the energy enters from the time-domain (complex 
plane). Since they are unaware that a potential is hidden negentropic energy flow process involving broken 3-symmetry and 
viable 4-symmetry, the theorists are unable to consider the potential in general as a source of energy flow. Yet they are forced to 
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consider a potential difference across the terminals of a source as "somehow a flow of energy, that generates forces upon the 
electrons to propel them through the circuit as current flow." 


In the new viewpoint, a resolution is achieved of these incongruities by more accurately defining the E-field with respect to the 
potential as E [q]/q. It is noted that [dA/dt]q/q also produces an E-field, so that the full definition of the E-field is as E 
[(+dA/dt)q]/q. However, one volt represents one joule (of excess energy) per coulomb of charge. The energy density flow in an 
electric circuit is in the voltage, in the emf, and it is not in the current per se. The electron current (drift current) carries the 
excess energy that is being dissipated as work in the circuit, but in a nominal circuit the drift current only moves a few inches 
per hour. Half the energy is dissipated in the external circuit and external losses, and half is dissipated in forcing spent electrons 
in the ground return line back up through the back-emf of the source, performing work inside the source to dissipate its 
separation of charges. Left alone, any dipole will furnish emf indefinitely, freely receiving the energy from the time domain 
(complex plane) and outputting it in 3-space. The free flow of EM energy will continue unabated from the undestroyed dipole, 
regardless of how many external loads and losses are powered (how much energy is collected and dissipated from the ongoing 
flows representing the potential). So electrical circuits should be developed which allow little or no electrons to be forced back 
up through the dipole to dissipate its separation of charges and destroy the dipole. 


ELECTROMOTIVE FORCE, BACK (BACK EMF) 


Back emf is a loose term used for the counter-electromotive force. 


When the source is powering a circuit or circuit element, the term "back emf" is used to refer to the forcing of current 
(electrons) back up through the source against its emf, thereby performing work inside the source to dissipate its separation of 
charges (its dipolarity). When a potential source of electrical energy—such as a capacitor, an inductor, or a rotating machine— 
is receiving energy from the source and converting it to dissipative power and work, that "powered" device is said to develop a 
counter-emf. A source has a built-in emf a priori, that is holding its charges separated so that it is dipolar. When electron 
current is forced backwards through the source through its built-in counter-emf, and backwards against its emf, work is 
performed against the internal resistance of the source to dissipate its separation of charges, thereby dissipating the source. If 
electron current is not allowed to flow back up through the source against its back emf and through its built-in counter-emf, no 
dissipation of the source occurs, even though energy density (not electron current dq/dt but energy flow d/dt) is flowing from the 
source and can be collected in collectors in the external circuit to store the energy as a created local energy source. This 
collected energy can then be shuttled to a separate load circuit and released, to provide a "heat pump" cycling operation and 
overunity coefficient of performance. 


Nikola Tesla in fact knew how to shuttle energy in a circuit in such fashion, as Barrett's quaternion analysis of Tesla's actual 
patented circuits has revealed. [See T.W. Barrett, "Tesla's Nonlinear Oscillator-Shuttle-Circuit (OSC) Theory," Annales de la 
Fondation Louis de Broglie, 16(1), 1991, p. 23-41.] Note that a rigorous analysis of those same circuits, using tensors or 
vectors, will not show the effect. 


When the original source dipole is not dissipated because electron current is not passed back up through its back-emf to scatter 
the charges, the original source dipole will continue to furnish emf indefinitely. 


The terms emf and counter-emf are normally applied only to recognized sources of electricity. Emf is applied as the algebraic 
sum of the potential differences acting in a circuit attached to a source. Back-emf (counter-emf) is applied as the potential 
difference internally through the source, between its terminals. Its main application is thought to be a powered device or 
component in the circuit. Actually, its main application is to prevent COP>1.0 electrical power systems from being developed 
and utilized. 


ELECTROMYOGRAPHY (EMG) 


A diagnostic application which detects changes in electrical potentials associated with muscle contractions. 


Specific electrical patterns have been associated with specific abnormal states (e.g., denervated muscle), but the method has not 
yet been systematically developed beyond this application. 


ELECTRON 


Stable elementary particle in all atoms, and having a negative charge of 1.602x10=!2 coulombs, spin 4, and mass of 9.11x10=3! 
kilograms. 


ELECTRON GAS 


A system of electrons with only weak interactions so that the electrons may be regarded as moving independently. 


Thus, in many ways, that collection of electrons can be treated as a gas. Also see discussion under Drude Electron Gas. 


ELECTRO-OPTICS 


A technology in which electrons are focused and steered as if they were light. Examples are the cathode ray tube (CRT) and the 
electron microscope. 


ELECTRO-POLLUTION 


Also called electromagnetic smog and electronic smog. The conglomerate or maze of EM fields and radiations that are 
produced by technologies such as electric power transmission and radio transmission, and that can have long term cumulative 
harmful effects on humans. 


The new viewpoint dramatically extends the types of fields and effects involved, and gives entirely new mechanisms for the 
interaction of EM fields and radiation with biological systems, including cumulative effects, signal-density effects, and vacuum 
engine effects. A mechanism for long term causation of cancer and leukemia by electro-pollution is derivable in the new 
approach. 


As an example, even though the myriad of very weak EM signals comprising the electro-pollution are individually tiny, each 
when interacting at a local site with the body or its cells involves a broken 3-symmetry and thus an involvement of 4-symmetry, 
with corresponding giant negentropy. Further, the Heaviside dark energy component accompanying that local field interaction 
will in turn interact with essentially all the other locations of the body. Each of these interactions involves broken 3-symmetry 
and involvement of 4-symmetry. The result of the large complex of broken 4-symmetries constitutes a direct structuring in the 
time domain, hence weak time-pumping and weak time-charging. Time charge excitation decays only very slowly, emitting 
longitudinal EM waves inside the body as the charge decays. 


Over a long period of time (sometimes years), this "time-hash" or "time-jamming" upon the operation of the master cellular 
control system, the immune system, and the cellular regeneration system is cumulatively detrimental. In this way, effects such 
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as leukemia, cancer, etc. may be gradually "kindled". However, there have been no real scientific laboratory "cause and effect" 
investigations of this phenomenology at all. Nonetheless, the results will and do show in epidemiology studies, which are then 
attacked by orthodox scientists (many employed directly or indirectly by the power industry, etc.) on the grounds that no 
laboratory cause and effect evidence has been shown. 


In short, this is one of the areas where the lack of scientific cause and effect laboratory evidence—because such experiments 
have not even been done—is improperly used to negate real scientific work showing deleterious effects that powerful interests 
do not wish shown. 

ELECTRO-RETINOGRAPHY (ERG) 


A diagnostic application that monitors changes in electrical potentials across the retina to assess eye movements. 


This is almost the only method available for noninvasive monitoring of Rapid Eye Movement (REM) sleep. 


ELECTROSTATIC COOLING 
To be added 


ELECTROSTATIC SCALAR POTENTIAL 
A static (stationary) ordering in the virtual photon flux of vacuum. 


The word "static" is unfortunate and should be replaced by "stationary", since the underlying active vacuum medium is always 
in violent motion, and there is nothing truly "static" in the universe. But an equilibrium condition can exist, even in violent 
motion, so that a stationary entity persists. An example is a perfect whirlpool in a river. 


ELF 
Extremely Low Frequency. 


Used to describe EM fields whose frequencies lie in the range from just above 0 Hz (direct current) to 300 Hz. This includes 
power line frequencies (60 Hz in U.S. and 50 Hz in Europe) and frequencies used by certain U.S. military ELF communication 
systems such as for submerged submarines. 


EM 
Electromagnetics. 
EMF 


Electromotive force. See discussion under that term. 


EM FIELD 


Electromagnetic field. In its loose usage, it refers in a very broad way to any field, force, or energy associated with 
electromagnetic interactions, charges and currents. 


Thus "EM field" includes electrostatic fields, magnetostatic fields, electromagnetic fields (including radiation and induction), 
vector-potential and scalar-potential fields, Hertz potentials, Fitzgerald potentials, Whittaker potentials, etc. 


In its precise usage, "EM field" conventionally refers to an EM "force" field, such as the 

E-field, D-field, B-field, H-field. In classical electromagnetics (CEM), as a holdover from the old assumption of a material 
ether, the force fields are considered (erroneously) to exist in mass-free space, and they are also considered to be the primary 
causes of electromagnetic phenomena. This is a non sequitur, and it involves substituting the effect for the cause. 


In the new viewpoint, the force fields do not exist in vacuum, but only in and on and of the charged particles themselves, where 
mass is present to form one component of the force. The force fields are therefore effects and not primary causes. The primary 
causes of all electromagnetic phenomena is taken to be the potentials; however, the hidden Stoney/Whittaker/Ziolkowski 
internal structures of gradient-free scalar potentials may interfere to cause potential gradients in and on charged particle 
systems. This therefore includes distance-free scalar potential interferometry and action at a distance, as well as vacuum 
engines. 


The new view uses Sachs' unified field theory, and considers that the EM field in the vacuum, or an EM potential in the vacuum, 
is a curvature of spacetime function. Thus the new view is a unified field theory where GR has become EM and EM has 
become GR, and where EM can involve or produce gravitational, temporal, and inertial effects as well. 

EM FORCE FIELD IN THE VACUUM (A FALSE CONCEPT) 


The erroneous notion that there exist forces in the vacuum, so that the set of forces at a set of spatial points forms a force field. 


This ignores the fact that mass is a component of force, and the presence of a force requires the presence of a mass. When 
Maxwell formed his electrodynamics theory, he and almost everyone else believed that a thin material ether pervaded empty 
space. Thus there was a "material medium" in which electromagnetic fields existed, and so it followed that real forces existed in 
this material medium, from point to point. Indeed, to the early electrodynamicists there was no point in all the universe where 
mass was absent. 


Heaviside, Hertz, and Gibbs reduced Maxwell's 20 quaternion equations to the present four vector equations, but did not change 
the force field in space assumption used by Maxwell. Heaviside detested the "mystical" potentials favored by Maxwell, and 
believed they were figments of one's imagination. He regarded the forces as the primary EM causes. 


Yet even while Heaviside et a/. were retranslating and topologically reducing Maxwell's theory dramatically, the Michelson- 
Morley experiment in the 1880s had already destroyed the material ether on which those same force fields were based. 


Physicists, however, have continued to use the notion of a separate force acting on a separate mass, which of course is also a non 
sequitur, substituting effect for cause yet again. Hence the foundations of physics remain fundamentally fouled. 


For a succinct discussion of potentials versus forcefields as the primary EM causes, see Y. Aharonov and D. Bohm, 
"Significance of Electromagnetic Potentials in the Quantum Theory," Physical Review, Second Series, 115(3), 1959, p. 485- 
491. See also Y. Aharonov and D. Bohm, "Further considerations on electromagnetic potentials in the quantum theory," 
Physical Review, 123(4), Aug. 15, 1961, p. 1511-1524. 


EM GENERATRIX 


Whatever generates electromagnetics, particularly the fields. Time is the ultimate EM generatrix. 
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Whittaker showed in 1904 that the interferometry of two scalar potentials (i.e., of their hidden multiwave structures) can create 
all classical EM fields, no matter how complex, thereby starting a branch of electrodynamics known as superpotential theory. 
See E. T. Whittaker, “On an Expression of the Electromagnetic Field Due to Electrons by Means of Two Scalar Potential 
Functions,” Proc. Lond. Math. Soc., Series 2, Vol. 1, 1904, p. 367-372. The paper was published in 1904 and orally delivered in 
1903. 


In 1903 Whittaker showed that any scalar potential (e.g. between the ends of a dipole) can be decomposed into a harmonic set of 
phase conjugate EM longitudinal wavepairs. The present author applied the Whittaker decomposition to the scalar potential 
between the ends of a dipole, and pointed out that the conjugate half-set may be taken as converging EM waves from the 
complex plane (the time domain), while the real half-set may be taken as diverging EM longitudinal waves emitted from the 
dipole in all directions in 3-space. The dipole is a known broken 3-symmetry in the dipole's violent virtual energy exchange 
with the vacuum; hence this shows that breaking 3-spatial symmetry allows nature to fall back to a more primary 4-symmetry. 
Hence energy flow conservation is violated in 3-space, but is rigorously obeyed in 4-space. Further, the free flow of 3-spatial 
energy from the dipole continues so long as the dipole exists. 


The dipole thus is a true negative resistor, receiving EM energy in unusable form (from the complex plane; i.e., the time 
domain), transforming it into usable energy, and outputting the usable energy. This is also the fundamental mechanism for 
extracting unlimited EM energy from the seething vacuum, taking the energy from the time domain via the giant negentropy 
mechanism. See my paper, "Giant Negentropy from the Common Dipole," ibid. 


This also means that the source of all EM 3-spatial energy is from the time domain, and is due to broken 3-symmetry. The 
ultimate EM generatrix is thus time. The ability of a bit of broken 3-symmetry (such as formation of a simple dipole) to initiate 
a continuing and ongoing flow of free EM energy via the 4-symmetry between time-energy and spatial energy, means that 
negentropic engineering, once we get the hang of it, is far easier than our present entropic engineering. In essence, we have to 
learn how to do electrical engineering all over again, from a much more fundamental point of departure. 


EMI (ELECTROMAGNETIC INTERFERENCE) 


Disturbances of electronic equipment's operation by intrusion of extraneous EM signals from outside sources. Also 
disturbances of the operation of one or more subsystems of an electronic system by intrusion of undesired signals from other 


subsystems. 


EMI, ANOMALOUS 


An "ad hoc" term denoting an unexpected nonlinear optical functioning process in a dense signal environment whereby 
nonlinearities on the skin of a vehicle or cover of an equipment become pumped phase conjugate mirrors, so that they emit 
amplified phase conjugate replicas (PCRs)—of signals and fields impinging upon the skin or covering and the nonlinearity from 
electronic circuitry operating inside. 


By the distortion correction theorem, these amplified PCRs precisely backtrack the signal waves that impinged upon the phase 
conjugate mirror from inside the vehicle or electronics, back to the original source of the internal signal. The result is the 
scavenging of energy from the dense electronic signal environment and sharply focusing and directing it into the operating 
circuits of the internal electronics. Thus internal signals, often amplified, start sporadically appearing through the circuits. 
These sporadic jamming signals due to the anomalous EMI effect are known as EMI fireflies. 


Such EMI fireflies were resoundingly experienced in U.S. missiles and aircraft in the U.S. air attack on Libya in 1986. 
Although some of the anomalous EMI effects could have been produced by the unusually dense EM signal environment and 
poor hardening of circuits and electronics, it is believed that the weak jamming was also a test being conducted of a laboratory 
prototype Russian quantum potential weapon. 


This weapon appears to have been finished and deployed at the end of 1989, and then utilized against Allied forces in the Gulf 
War, accounting for the Gulf War Disease. We have previously explained why British, Canadian, and American soldiers 
acquired the disease, why the native populace did not, and why the French troops did not. 


Inside the human body, the anomalous EMI effects may be used to produce time-charging and delayed interference with the 
immune system, the master cellular control system, and the cellular regeneration system. By using dimensioned signals, the 
targeted systems can be specifically and deterministically affected as desired, for any set of disease damage types and 
symptomology desired. So the technology may be used to induce a "cocktail" mix of various infectious disease damage types. 
The induced time-charging effects—where the time-charge is dimensioned—followed by longitudinal EM wave emissions from 
the time-charges as they decay in the veteran's body, can induce the same or similar symptoms and damage in close family 
members exposed to the weak but dimensioned longitudinal EM radiation. This applies not only to wives but also to family 
members such as children often in close proximity to the veteran. In addition, exchange of bodily fluids from the veteran to his 
spouse can directly induce the symptoms in the spouse since those fluids are themselves still time-charged (with dimensioned 
time charge) and slowly decaying. 


ENDOTHERMIC EXPLOSION 


An EM implosion, resulting in explosive electrostatic cooling. The sudden, explosive reversal of electromagnetic energy 
scattering in a spacetime area so that the local EM heat energy is converted back to a negative potential. In this manner. 
explosive electrostatic cooling occurs in the area. 


Endothermic EM explosion occurs by pulsed scalar Whittaker interference of two longitudinal EM wavesets beamed from two 
LW EM transmitters. The distant transmitters of the LW interferometer must have their local electrical grounds biased well 
below the ambient zero potential in the distant interference zone (IZ). Whittaker internal EM waves radiate through subspace 
(the LW superhighways inside EM fields, potentials, and waves in mass) from the transmitter to the interference zone, and also 
from the interference zone back to the negatively biased transmitter/receiver, emerging there as ordinary electromagnetic 
scattering energy or heat. All normal explosions are exothermic in nature, and ordinary electromagnetic heat energy is radiated 
away. A scalar EM interferometer/howitzer, however, may produce an endothermic explosion (an energy implosion) at a 
distance, explosively extracting the heat energy at the implosion site and receiving the energy back at the transmitter site for 
disposal. 


The same LW interferometer can also produce an exothermic explosion in the distant interference zone, merely by positively 
biasing the electrical chassis grounds of the scalar EM potential transmitters and pulsing the transmission. Negative biasing of 
the transmitters' electrical chassis grounds and a pulsed transmission result in an endothermic explosion in the distant 
interference zone. 


ENDOTHERMIC LONGITUDINAL EM WAVE INTERFEROMETRY 


Extraction of EM energy from a distant intersection area by a scalar interferometry whose electrical grounding is biased well 
below the ambient potential in the distant interference zone. 
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The result is a cooling of the interference zone, and heat energy emerging at the transmitters. 


ENERGETICS 


The Russian term for what I have called advanced higher-symmetry electromagnetics, 


..using artificially constructed Whittaker internal biwave structures to make activated potentials that have specific, desired 
"vacuum engines", where the EM field is a curvature of spacetime function, and thus involving a unified field theory that is 
engineerable by novel electrodynamic means. 


I believe that the closest Western work approaching the Russian energetics science is the O(3) higher symmetry electrodynamics 
pioneered by Evans, particularly when combined with Sachs' unified field theory as an important subset. The other closest 
Western work would seem to be the important work of Barrett in SU(2)xSU(2) symmetry electrodynamics. 


The activated potential containing the infolded vacuum engine structures is said to have been dimensioned. These dimensioned 
potentials can be combined to form EM carrier waves which contain the hidden vacuum engines. These vacuum engines, scalar 
Whittaker EM interferometry, and activation of vacua and matter are used to perform unified field engineering. 


Russian energetics also adds the formation and use of the quantum potential, enabling 

(i) instantaneous action at a distance with multiple separated target nodes, (ii) essentially limitless direct energy amplification in 
the assembly of receiving nodes, without additional energy input at the initiating node, and (iii) engineering of hidden variables 
inside distant targets, instantaneously, without transmission as such through space. The quantum potential itself can be 
dimensioned, so that vacuum engines can be instantaneously transmitted into distant targets, altering their local spacetimes to 
contain the desired engine(s). Note that no intervening barrier can "impede" or "shield" a quantum potential because it does not 
travel through space as such; it just appears everywhere at once in the space where it will be. 


Adding to classical EM theory, general relativity, and quantum mechanics the internal EM energy in the scalar EM potential will 
generate a superset of each discipline. These three new supersets are unified in their common internal EM energy subset. As a 
bonus mind, personality, memory, and deep biological cellular and system control are also available, since the internal time- 
energy domain is used by biological systems for these living functions. Energetics thus is an engineerable, unified field theory 
of physics and metaphysics. 


Russian energetics is largely still a "secret" science, developed over the last five decades and highly weaponized. In the Russian 
scheme the overall area is called energetics. It consists of three subsets: (i) energetics, which applies to nonliving systems, (ii) 
bioenergetics, which applies to the physical bodies, cells, chemistry, genetics, etc. of living organisms, and 

(iii) psychoenergetics, which applies directly to the minds, personalities, memories, emotions, and perceptions of living 
systems. Russian energetics research, development, weapons, and weapon sites are under the rigid control and operation of the 
KGB, by whatever name it may use from time to time. The energetics weapons are not in the regular Russian armed forces. 
Energetics weapons have been tested worldwide for several decades, and this testing has been documented elsewhere by the 
present author. 


ENERGY 
Usually erroneously defined as the "capacity to do work". 


The closest definition is: The invariance of that which is varying. Note that this is a 5-law logic definition and not an 
Aristotelian definition. 


Here we have a real bucket of worms. This term is usually totally misdefined (as in the nostrum that "energy is the capacity to 
work") in physics, which defines energy as the "ability to scatter itself or change its own form" which obviously are not 
identities! A common definition is given as "a quantity that describes the capacity to do work; commonly divided into three 
major classifications: kinetic (dynamic) energy, potential (static) energy, and radiant (electromagnetic) energy. Well, energy can 
be changed in form and that is work. But energy is not the "capacity to change its own form", but is its own form, as can be 
seen. 


Anyway, we'll have a go at a definition perhaps a little more acceptable, though still imperfect. Then we'll discuss things a bit. 


Rigorously, energy is any deterministic or coherent structuring, either dynamic or stationary, existing in the virtual particle flux 
of vacuum. While that sounds good, it is still "the invariance of that which is varying." Ultimately, a thing is defined in terms 
of its appositive. 


The type of energy depends upon the type of virtual particle(s) whose flux is selected. E.g., electromagnetic energy is a 
deterministic or coherent structuring, either dynamic or stationary, in the virtual photon flux of vacuum. Any trapped energy 
(ordering in the vacuum virtual particle flux) is gravitational in nature, since trapped energy is gravitational. In a mass, e.g., it is 
the trapped energy that is gravitational, not the mass per se, in the modern view. Contrast the definition of electromagnetic 
energy to the definition of an electrostatic scalar potential (ESSP): The electrostatic scalar potential is a stationary trapped 
deterministic or coherent dynamic wave-structuring of the virtual photon flux of vacuum. Thus it can be seen that the ESSP is a 
special case of EM energy: the stationary trapped case. For this reason, a mass—which is an enormous amount of statically 
trapped EM energy—may properly be considered as an extremely dense EM potential, which we refer to as the mass potential. 


A potential is any trapped ordering or coherence, either static or dynamic, in the virtual particle flux of vacuum. A specific type 
of potential represents a selection of a particular virtual particle's flux in the vacuum, and an ordering—either static or dynamic 
—imposed in that flux. 


However, since the scalar potential is just the static ordering in the virtual particle flux of vacuum, it follows that the scalar 
potential must contain—and in fact be totally composed of—internal order. E. T. Whittaker showed the form of that order in 
1904. (See entry under Whittaker, E. T.) The scalar potential is composed of a harmonic series of pairs of antiparallel 
transverse waves. The antiwave of each wave/antiwave pair is a time reversed replica of the wave in that pair. In other words, 
the scalar potential is a special type of Fourier harmonic frequency expansion, coupled with its own phase conjugate present 
simultaneously. 


Feynman said it bluntly: "Jt is important to realize that in physics today, we have no knowledge of what energy is." [Richard P. 
Feynman, Robert B. Leighton, and Matthew Sands, Lectures on Physics, Addison-Wesley, Reading, MA, Vol. 1, 1964, p. 4-2.] 


E.g., particularly see R. B. Lindsay, "The concept of energy and its early historical development." Foundations of Physics, 
1(4), 1971, p. 383-393. Lindsay investigates the concept of energy from its early historical origin. The root of the concept is the 
notion of invariance in the midst of change. Lindsay covers the concept and its evolvement (or lack thereof!) from ancient times 
through the 18th century. 


The real problem is that the notion of energy implicitly involves the age-old unresolved philosophical problem of change, posed 
by Heraclitus over 3,000 years ago and unresolved to this day. [t cannot be solved within the realm of 3-law Aristotelian logic! 
One way of posing it is something like this, after Heraclitus: "For a thing to change, it must turn into something else. How can a 
thing be itself and something else also? How can a thing have changed, and yet not have changed?" 
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The problem is that Aristotelian logic has a serious flaw of omission; it actually implicitly assumes a fourth law, which is the 
age-old philosopher's nightmare that, when a thing is pursued to the limit, it invariably turns into its own opposite. So in anguish 
the philosophers spoke of this nightmare as the "accursed necessity for the identity of opposites." 


I did resolve the philosophers’ nightmare some years ago, by adding a fourth law of logic to the Aristotelian three, which 
completes and extends Aristotelian logic, and an application rule which can be taken as a fifth law. E.g., see Appendix HI: "A 
Conditional Criterion for Identity, Leading to a Fourth Law of Logic," in T. E. Bearden, AIDS: Biological Warfare, Tesla Book 
Company, Chula Vista, California, 1988, p. 428-443. A simple proof of the fourth law is given in that paper. For a much more 
elegant treatment of a higher topology logic, which is also practical and useful beyond the limitations of Aristotelian logic, see 
G. Spencer Brown, Laws of Form. Julian Press, New York, 1972. For a proper perspective on mathematics and on Aristotelian 
logic, see Morris Kline, Mathematics: The Loss of Certainty, Oxford University Press, New York, 1980. 


It may be that, since by "identity" we mean at least the identity of "left" and "right" different observations, considering the left 
and right sides of the identity statement. If so, then already we involve a violation of Aristotelian logic in the very notion of 
"definition". In short, ultimately we can only define a thing in terms of an appositive in the first place. So we write an identity 
statement where left and right are different sides, then state "Oh, no, they are the same thing after all!" Said in that manner, the 
problem can clearly be seen. In one sense a definition is pure Zen, where no truth can be stated at all unless the speaker says 
two exactly opposing things, and then waits for the recipient to realize the truth that has been stated. 


What this all means is that, since "energy" (and any other definition, ultimately) involves a logical contradiction in Aristotelian 
logic, we must "define" energy simultaneously in an appositive ways: (i) in the wave view and (11) in the particle view. However, 
we point out that the notion of a "moving particle" is the notion of something considered momentarily as fixed (i.e., the 
particle), but which is immediately thereafter (in time snapshot #2) considered as moving. Notice that "moving" is changing, 
and so it involves Heraclitus' problem of change a priori. The notion of a "moving wave" is also a similar thing; i.e., "a wave" 
momentarily considers the entity as static and not changing (in time snapshot #1), and in the next moment (time snapshot #2) 
considers it as moving (changing). We can only point out this dichotomy for the reader to reflect upon and hopefully to grasp. 
The conscious mind is a serial processor; it is extremely fast but still perceives snapshot by snapshot, serially. It essentially has 
been fitted to the single photon interaction, as has Aristotle's three laws of logic. The problem is in the operation of conscious 
perception itself, not in nature which is not limited to just serial processing. 


The unconscious mind is a massively parallel processor, so it can have many "different slides or snapshots in the slide projector" 
at the same time. So with our conscious mind's perception (Aristotelian logic is just a model of that, using single photon 
interaction as the physical observation mechanism) we see in terms of "either-or". On the other hand, with our unconscious we 
can also grasp the fact that single snapshot A can be the same thing as a totally different snapshot B, if the rules of "decision as 
to identity" are changed between snapshot A and snapshot B. Suppose that by "identity" we mean "incapable of being 
discriminated between." Is a black marble identical to a red marble, e.g.? It is perceived so if you are color blind. It is perceived 
not to be identical if you are not color blind. The point is something that most philosophers missed or brushed aside: identity is 
not absolute, but is "perceived identity". Identity is the result of a decision operation, based on multiple perceptions, recall from 
memory, and comparison of two remembered perceptions. The most simple form of comparison is simple subtraction. 


The unconscious (massively parallel) perception can handle both snapshots simultaneously. The conscious mind only can see a 
single marble at a time, so it will see one or the other. In a third time interval it will recall from memory the first perception, 
compare it with the memory of the second perception (say, by simple detailed subtraction), and then decide whether object A is 
perceived to be identical to object B. The unconscious (massively parallel processor) can handle both the marble snapshots at 
the same time. It can see both the identity of the two, to a color-blind "identity decision process" and also the nonidentity of the 
two, to a color-sensitive "identity decision process." Again, nature is not limited to the single-snapshot, serial perception process 
of our conscious (serial) processor! 


Unfortunately, in physics and mathematics we seem to still be thoroughly confused on this very perception issue. Brown's work 
may be the first work to straighten out the area of the topology of the logic utilized. My own independent effort was successful 
but far cruder than Brown's; Brown did it elegantly. We bring all this out because when one deeply looks into foundations and 
true definitions, one will directly confront the philosopher's nightmare and one's own conscious mind will never be able to 
resolve the problem. One's unconscious can resolve it, but it requires a certain "stretching of the realization" to harmonize 
monocular perception of the conscious mind with multiocular perception of the unconscious mind. 


Just as a small example, the question of "is it a wave or a particle" once raged as a great debate in physics, and was never 
resolved. Instead, physicists just finally shook hands and agreed to quit arguing and fighting about it, and agreed to accept that 
the same entity could sometimes act as a particle, and in other cases it could act as a wave, and that as it existed in the present, 
before observation, it was somehow both a wave and a particle but we couldn't see its true nation (in that fashion). The key, of 
course, is that the question was posed in "either-or" form (Aristotelian logic form), and it cannot be answered in that reduced 
logic. Instead, a higher topology logic is required. Brown's logic answers it easily, as does my own four law superset of 
Aristotelian logic (five law superset if we count the application rule as a separate law). In the present, e.g., we have masstime 
and not mass. Just after a photon is emitted, we have mass and not masstime. The latter photon emission process consummates 
"observation." The point is, the true entity does exist in zero time as a spatial entity. It is not a spatial entity but is a 
spatiotemporal entity. If the "interaction" process tears off its "time-tail," it is converted to a "spatial entity" (frozen snapshot) 
and therefore seems to be a particle. If the "interaction" process does not remove the time-tail, it remains a spatiotemporal entity 
and therefore seems to be a wave. The concept of particle is 3-spatial concept. The concept of wave involves time also. No wave 
can exist and "be a wave or wavelike" unless it has some time extension to "be waving" in! 


The physicists debating the wave-particle duality, you see, missed the most important point that no observable exists in time or 
persists, a priori. Hence rigorously no particle exists in time. 


So we define energy (particle view) as any virtual particle flux pattern, where that definition automatically considers a single 
particle in translation as well as multiple particles in their myriad of translations. We define energy (wave view) as any wave 
flux, where that automatically considers a single wave in translation as well as multiple waves in their myriad of translations. 
Now note that one is going to have to deal with, and discriminate between, energy, energy flow, energy collection, and 
collected-energy dissipation. 


As the reader can see, whenever one struggles with foundations issues, the problems get very complicated. We've beat this dead 
horse quite enough, and leave the further beating to the reader! 


ENERGY AMPLIFYING COIL 


A coil whose magnetic energy flow input is first split into two energy flow inputs, each equal to the original energy flow 
available from a magnetic source. Both the split energy flows then interact simultaneously with the coil, amplifying its 
electrical energy output compared to the conventional case where only a single energy flow interacts with the coil. 


In the motionless electromagnetic generator (MEG), the curl of the magnetic vector potential of a permanent magnet (i.e., its 
magnetic field), is extracted and held within the core material of a special transformer, while the magnetic vector potential of the 
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permanent magnet is freely replenished in uncurled (field-free) magnetic vector potential form in space around the core 
material. Both the full magnetic field in the core and the full uncurled magnetic vector potential in space adjacent to the core 
interact with each output coil of the transformer. Hence a single potential energy flow is "split" into two flows each equal to the 
original EM energy flow, and both the parallel flows energetically interact with the output coil. This increases the energy 
interacting with the coil by this "dual interaction", so that the coil is said to be an "energy amplifying coil". 


ENERGY COLLECTION/COLLECTING 


In electromagnetics, exposure of an interceptor/collector, e.g., a charged particle, into an impinging EM energy flow, so that 
some of the flow is diverted around the intercepting particle. We may say that the flow of energy has been "reordered" in a 
stream around the diverting charge. 


Energy collection is not a thing which "has been accomplished" and finished; instead, it is an ongoing process. 


Note now that, if you perform or consider or impose any sort of ordering at all in the energy flow/flux, rigorously you have just 
implied an energy collection/collecting process. The energy part of a photon, e.g., would seem not to be "energy" per se. Instead, 
it is an energy collection/collecting, and a time collection/collecting as well. Yet that energy part is energy also! [Not to worry! 
Energy and energy-collecting, contrasted as appositives, become identities at the extreme boundary separating the two concepts. 
That boundary is the photon concept. Aristotelian logic does not apply on the boundary, which violates the Aristotelian law of 
the excluded middle.] More reasonably, a charged capacitor does not have "stored energy" per se in it, in the sense of "so many 
chunks of energy called joules". Instead, it has an ongoing energy collection/collecting process, where the asymmetry in the 
local vacuum flux exchange, of the dipole across the capacitor plates, continually extracts and "gates" a flow of EM energy from 
the capacitor dipole. That energy-flow bathes all the trapped charges in the capacitor. The energy-flow interaction with the 
trapped charges creates the 

E-field and all the rest. 


The diverted part of the total energy flow, is what is calculated in the "Poynting flow" or 
S-flow. 


ENERGY, DISINTEGRATED 


An ad hoc term for the energy of the incoherent virtual particles in the virtual particle flux. 


ENERGY DISSIPATION 


Refers to the scattering or disordering of energy. 
This is somewhat of a misnomer, broadly used in physics and somewhat erroneous. 


Energy dissipation" per se does not mean that the energy is destroyed. Instead, there is the dissipation of the ordering 
(collected/collecting) of energy in which the diversion (local ordering) process disappears. What we call the "dissipation in 
space" of energy is rigorously the dissipation of the collection/collecting in space of the energy. In short, the energy is scattered, 
as in a resistive load, in all directions. But it is still there in space, just disordered. 


Recall that all EM energy at a dipolarity comes directly from the time domain. It is the collecting process, not the energy, that is 
dissipated from a point or a region. Only collected/collecting of energy can be truly dissipated. With that understood, then 
dissipation of collected energy is simply removing the "collector" from the energy density flow impinging upon it to cause the 
collecting process to occur, or removing the flow of energy impinging upon the collector so that it intercepts and diverges some 
of it around itself. 


So there are two ways in which this "collected energy" dissipation can occur: (i) the collector is moved out of the impinging 
energy-flow-stream, or (ii) the energy-flow-stream impinging on the collector is reduced to zero. Note that "changing the form" 
of the energy—i.e., changing the collector and the type of collecting—involves both conditions (i) and (ii). Thus energy is 
dissipated when the collector/collecting form is changed. In the conventional, less accurate statement, work is performed when 
"the form of the energy is changed." That now should be stated as "work is performed when the collector in the energy-flow- 
stream is changed to a different collector, because the first collector must be removed from the energy-flow-stream or the 
energy-flow-stream must be removed from it. 


In physics we also consider that "positive" work by a body is work it does on something else, while "negative" work is work 
done upon the body by something else. We specifically emphasize that collection/collecting need not be a unitary, one-time 
occurrence! The EM energy-flow impinging upon a collector roars on by it at something like the speed of light. The entire flow 


is diminished by only about 10-13 (the nominal energy collecting fraction) as it flows onto, and on beyond a coulomb of charge. 
If that departing energy-flow is then retroreflected or otherwise returned to pass back through again, additional energy 
collection/collecting can and does occur from it. This can be repeated many times, particularly in an intensely-scattering, 
optically active material. Also, after the collected fraction of energy is dissipated, we can also retroreflect the scattered energy 
flow back and reuse it again. This too can be repeated many times. 


So we must be careful of the present work-energy theorem, which is a special case and assumes only a single pass of the energy- 
flow in the "collection/collection" of energy that "changes form." If we institute additional passes, with additional 
"collection/collecting of energy, then we can collect and "use" a little more energy from all that enormous energy-flow that 
otherwise would escape us. If we dissipate some of the collected energy, then also intercept the departing dissipated energy flow 
and return it, we can collect some of the energy flow again and then dissipate that new collection again. And so on. 


One can permissibly get many joules of "work" from a single joule of energy by iterative retroreflection, iterative re-collection, 
and iterative dissipation, without violating the conservation of energy law. This is one of the major secrets of overunity energy 
processes. It is proven by the overunity or excess emission (Letokhov was forced to call it "negative absorption of the medium" 
from an intensely scattering, optically active medium, as in the Lawandy experiment and in his patented process for lasing 
without population inversion. It is also proven by Patterson's adaptation of anti-Stokes emission. 


Let's do a gedanken (thought) experiment, where we do not even apply the nominal 10-13 energy collection fraction. Let's just 
conventionally say “energy flow," "energy collection," and "energy dissipation," and ignore the "collection fraction." Since we 
are talking theoretically, we can have a perfect system. So we have a closed system, which we open to input some energy into. 
The system then opens in the load to dissipate all the energy back to the environment, thereby doing work. Now suppose I 
passively (i.e., without any input energy of my own, by perfect retroreflection) return all the dissipated energy back to the input 
once again. We simply let it flow back in, the system collects it again, and then dissipates it again—giving us the same amount 
of work we had the first time. Then we do it again. And again. I think you get the picture. The fact that energy can neither be 
created or destroyed, but only changed, means that the "same energy" can be recycled over and over. One has to have two 
different actions: one that changes the form of the energy so we get some work, and the other that retroreflects and recovers the 
dissipated energy (does negative work!) so that we can recycle it and dissipate it again. In principle, by recycling of energy one 
can get many joules of work from a single joule of energy. Nature does it every day! Every joule of energy formed at the initial 
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"Big Bang," is still with us. Every joule of it has on the average already performed many joules of work since then. And as we 
stated, the anti-Stokes emission process is a concrete example and demonstration that the energy recycling process can be 
accomplished in physical systems, so that the systems permissibly exhibit COP>1.0. 


A most common example is the replenishment of a potential. E.g., the magnetic vector potential can be curled as a B-field, and 
that B-field can be totally confined inside a toroid, inside a long coil, or in certain magnetic core materials (as in the motionless 
electromagnetic generator or MEG for short). The A-potential will be replenished as fast as you withdraw the "total B-field" 
from it. So outside the toroid or the long solenoid, you will have as much 

A-potential energy as you started with, and the Aharonov-Bohm effect proves that the energy is there and will interact with 
electrons. Meanwhile, in the trapped B-field you also have drawn off as much energy as ostensibly the A-potential contained in 
the first place. 


ENERGY, ELECTROMAGNETIC 


Any deterministic or coherent structuring, either dynamic or static, existing in the virtual photon or charged particle flux of 
vacuum. 


Note that, since a photon may also be considered a positron-electron pair, the flux of charged virtual electrons and positrons is 
included in the flux of photons. 


ENERGY FLOW 


The passage of energy, in any form, in one direction or generally in one direction. 


Even though this "definition" is in error, we now just bypass the unresolved "observables do not persist" problem and the 4th 
law nature of change (e.g., motion) problem and proceed. 


Note that this energy flow may be the overall movement of an omnidirectional energy flux, or it may be the movement of 
waves, or both. It may be in the kinetic energy of a moving mass. If the flow is everywhere the same, or even approximately the 
same, we often speak of the entire "flow" as just "energy." Often energy flow is also considered to have occurred from a region 
of more intense energy flux to a region of less intense energy flux, and vice versa. In other words, energy divergence or 
convergence is also considered as energy flow. As can be seen, the usage of the term "energy flow" is not precisely defined in 
physics! It isn't going to be, at least not in ordinary Aristotelian logic terms. 


ENERGY FLUX 


The passage of energy flow, in any form, through a unit area, and in any direction (usually all directions). 


This includes both passage in a single direction, or passage in multiple directions at once. 


ENERGY, FREE 


Any environment or entity which freely emits, furnishes, or makes available energy which can be either collected and used as 
furnished or transduced into usable form and collected and used to power loads and do useful work. 


The word "free" does not apply to costs, but rather to the source of the energy. Of course the ideal is energy that is both free for 
the taking (collecting and using) and also inexpensively taken and used. 


Implicit in the notion of free EM energy from the vacuum are five key concepts: (1) the local vacuum/spacetime itself is filled 
with EM energy of generally unusable form, (2) some sort of organizing principle is utilized in one part of the circuit or system 
to cohere the vacuum energy and transduce it into usable EM form, (3) a gating mechanism is utilized to divert the vacuum 
energy in transduced usable EM form from the active vacuum to the external circuits or load parts of a device, (4) the coherent 
gated extra energy available in the external circuits or load parts is intercepted by those circuits or load parts, couples to them, 
and potentializes them with extra EM energy, so that the energy is collected by the system and regauges the system 
asymmetrically, and (5) the external circuits or load parts then scatter or dissipate the coupled extra energy to produce useful 
work, without destroying the organizing and gating mechanism that is extracting and furnishing usable EM energy from the 
vacuum. 


ENERGY SOURCE 
A function or entity which furnished energy. 


Since energy cannot be created or destroyed, there is really no such thing as a "source", though it is a term commonly used. So 
called "energy sources" actually gate energy, changing it from one form to another. As an example, all 3-space EM energy is 
gated into 3-3-space from the time-domain. To the gating entity or "source" of the 3-space EM energy, there is an input of EM 
energy flow from the time domain (complex plane). The source must be a broken 3-symmetry in energy flow, so that more 
primary 4-symmetry energy flow applies. Hence the conservation law applies to the inflow of energy from the time dimension 
and the outflow of energy in 3-space. 


ENGINEERING, ENTROPIC 
Engineering or designing systems and processes whose operation "spills" or wastes some energy. 


Entropic systems—which are the products of entropic engineering—thus have COP<1.0 and function in forward-time. 


ENGINEERING, NEGENTROPIC 


Engineering or designing systems and processes whose operation freely "receives" excess energy, so that they output more 
energy than the operator inputs, the excess being received from the external environment or other source. 


ENTROPY 


Thermodynamics term representing a measure of a system's capacity to undergo spontaneous change. In short, a quantity which 
measures the extent to which the energy of a system is unavailable to do work. 


Entropy is given by dS = dQ/T, where dS is an infinitesimal change in entropy for a system absorbing an infinitesimal quantity 
of head dQ at absolute temperature T. In statistical mechanics, entropy is a measure of the disorder in a system and is given by S 
=k InP +C, where S is the value of entropy (disorder) for a system in a given state, P is the probability of that state's 
occurrence, k is a fixed constant, and C is an arbitrary constant. Intuitively, the concept of entropy corresponds to the concept of 
disorder. We specifically call attention to the fact that the "S" used in representing entropy is not at all the S used for Poynting 
flow. 
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In physics, a measure of the randomness or disorder of a system. Given by S = k In g, where S is the entropy, k is the 
Boltzmann constant, and g is the total number of microstates available to the system. Sometimes stated as S =k In 
(multiplicity). 


Intimately connected with the Second Law of thermodynamics, which may be stated for the macroscopic case (after Baierlein) 
as follows: "If a system with many molecules is permitted to change, then—with overwhelming probability—the system will 
evolve to the macrostate of largest multiplicity and will subsequently remain in that macrostate. Stipulation: allow the system to 
evolve in isolation. (The stipulation includes the injunction, do not transfer energy to or from the system." [Ralph Baierlein, 
Thermal Physics, Cambridge University Press, Cambridge, 1999, p. 29]. 


ENTROPY, NEGATIVE (NEGENTROPY) 


In a sense, the reversal of disorder, or reversal of entropy. 


Since the normal or forward flow of time is entropic, negentropy is intimately related with time-reversal. This can be seen 
crudely this way: As a physical thing exists in time, it decays, ages, deteriorates, etc. In short, its ordering as a viable separate 
thing gets more and more disrupted. If it is then "reordered" precisely back to its original state, that is obviously a time-reversal 
of that entity. 


Since the production of energy is connected to the production of more ordering, then it would seem to follow that any 
negentropic process also produces more energy. Or, that production of excess energy accompanies a negentropic process, and 
vice versa. 


When we factor in the giant negentropy process, it is seen that all EM spatial energy comes from the time domain, via the 
broken 3-symmetry of the source charge or source dipole. Here we have a pure negentropic process. Hence we may now 
advance a new definition of negentropy for electrodynamics: negentropy is the direct and ongoing conversion of time-energy 
(time-structuring and time-ordering) into 3-space EM energy. Dipolarity (polarization) is the process initiating and producing 
the negentropy. Polarization is accompanied by ongoing negentropy so long as the polarization persists. 


Another way of defining negentropy even more rigorously—for electrodynamics—is to define it in spacetime as a broken 3- 
symmetry in EM energy flow with concomitant relaxation to a more primary 4-symmetry between time-energy flow and 3-spatial 
EM energy flow, where time-energy flow is transduced into 3-spatial EM energy flow. 


When a system with one measure of multiplicity progresses to a state with a decreased measure of multiplicity; i.e., when its 
total number of microstates decreases in the transition. A nonequilibrium steady state (NESS) system can exhibit negative 
entropy, and the entropy can further decrease progressively toward negative infinity as time passes. [D. J. Evans and Lamberto 
Rondoni, "Comments on the Entropy of Nonequilibrium Steady States," J. Stat. Phys., 109(3-4), Nov. 2002, p. 895-920]. Note 
that the Second Law of thermodynamics only rigorously applies to an isolates system, where neither mass nor energy crosses 
the boundary of the system. In the NESS system, that prohibition is violated, hence the second law need not apply. The 
common source charge is an example of such a NESS system continuously producing negative entropy, because it absorbs 
virtual energy from the vacuum, transduces it into observable energy, and re-emits the energy as observable photons radiating at 
light speed in all directions and forming the associated EM fields and potentials and their energy. 


ENTROPY (POSITIVE) 


When a system in a state with ordering progresses to a state with less ordering, i.e., when its total number of 
microstates increases in the transition. 


ENZYME 


Any of various proteins or conjugated proteins (compound of a protein and a nonprotein) produced by living cells, that serves as 
a catalyst for specific biochemical reactions at body temperatures. 


EPIDEMIOLOGY 


The study of the various factors influencing the occurrence, distribution, prevention, and control of disease, injury, and other 
health-related events in a defined human population. 


EQUILIBRIUM 


In physics, the state of a system in which opposing forces balance each other; i.e., sum to a vector zero. 


In mechanics, a system of particles where the net force acting upon each constitutent particle is zero. 


In chemistry, the state of a solution where the forward and reverse reactions are equal and balance each other, so that the 
chemical reactants and products maintain the same amounts. 


EQUIVALENCE PRINCIPLE (PHYSICS) 


One of the principles of relativity theory. The mass of the body determined by using the gravitational force on it to measure the 
mass, and the mass of the body determined by using inertial force on it to measure the mass, yield equal measurements for the 
mass. 


ETHER 


An extremely fine substance theorized to exist in space in lieu of sheer emptiness. 


Discussed by Tesla, Einstein, Whittaker, and others. Originally conceived as the luminiferous ether, a thin material fluid 
pervading all space. Maxwell, e.g., believed in this material ether, and formulated his theory accordingly. Thus he mistakenly 
provided forces in the vacuum, which forces require a material vacuum. I.e., mass is a component of force; there is no force 
without mass, since F = d/dt(mv). The hoary old medieval notion that a separate force acts upon a separate mass that it affects, 
is completely in error, though still utilized in mechanics! Modern field theorists know better, but correction of this massive error 
in physics has not been widely accomplished. 


Originally, the ether was seen as a ghostly-thin, material, fluid medium postulated to fill space and carry electromagnetic waves, 
similar to the way in which a gas carries sound waves. Faraday and Maxwell added the assumption that EM fields existed as 
material taut strings (Faraday's lines of force) with conveniently missing endholders to provide the tension on the strings. The 
Michelson-Morley experiments eliminated any such material ether, but not a Lorentz-invariant nonmaterial ether (of which 
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vacuum itself is one example, in the modern view). Maxwell's equations were derived from a mechanical ether theory. Einstein 
once proposed that the vacuum, complete with its electromagnetic fields, should be called the new ether. In our own approach 
we have come full circle back to Einstein's suggestion, since the so-called "fields" are really just curvatures of spacetime and are 
included in our use of the vacuum as a giant potential comprised of virtual particle flux. The Sachs unified field theory, I 
believe, is the best available, particularly when the Evans O(3) symmetry electrodynamics is included as a special subset of it. 
In my own view, I regard "vacuum potential" and "spacetime" as essentially identities. Thus both the vacuum potential and 
spacetime have further internal structuring and dynamics. In relativity, this view is akin somewhat to the notion of "subspace" 
used on the Star Trek series. 


Today the word "ether" is again acceptable in the literature when used in context of its modern quantum mechanical meaning. 
The "ether gas"—the quantum mechanical vacuum—is considered to be composed of virtual particles. The particles 
spontaneously come into being and then vanish so quickly they cannot be individually detected. That is, today the ether is 
regarded as a sort of specialized virtual particle gas—sort of a gas of "effervescent energy bubbles", so to speak—where the 
individual particles are continually being created and annihilated at a fantastic rate. 


A good reference on the modern view of the vacuum is I. J. R. Aitchison, “Nothing’s plenty: The vacuum in modern quantum 
field theory,” Contemporary Physics, 26(4), 1985, p. 333-391. For an O(3) treatise, see M. W. Evans, P. K. Anastasovski, T. 
E. Bearden et al., "Derivation of the Lehnert field equations from gauge theory in vacuum: Space charge and current," 
Foundations Of Physics Letters, 13(2), Apr 2000, p.179-184. It is shown that the Lehnert field equations in vacuum, with 
concomitant space charge and current, can be derived straightforwardly from standard gauge theory applied in vacuum, using 
the concept of covariant derivative and Feynman's universal influence. The Lehnert and Proca field equations are shown to be 
inter-related through the well-known de Broglie theorem, in which the photon mass can be interpreted as finite. These ideas go 
some way towards addressing the inconsistency inherent, in Maxwell's famous displacement current, which has no concomitant 
vacuum space charge. 


For technical insight into the attributes for extracting EM energy from the vacuum, see particularly M. W. Evans, P. K. 
Anastasovski, T. E. Bearden et al., "Classical electrodynamics without the Lorentz condition: Extracting energy from the 
vacuum," Physica Scripta_61(5), May 2000, p.513-517. It is shown that if the Lorentz condition is discarded, the Maxwell- 
Heaviside field equations become the Lehnert equations, indicating the presence of charge density and current density in the 
vacuum. The Lehnert equations are a subset of the O(3) Yang-Mills field equations. Charge and current density in the vacuum 
are defined straightforwardly in terms of the vector potential and scalar potential, and are conceptually similar to Maxwell's 
displacement current, which also occurs in the classical vacuum. A demonstration is made of the existence of a time dependent 
classical vacuum polarization which appears if the Lorentz condition is discarded. Vacuum charge and current appear 
phenomenologically in the Lehnert equations but fundamentally in the O(3) Yang-Mills theory of classical electrodynamics. The 
latter also allows for the possibility of the existence of vacuum topological magnetic charge density and topological magnetic 
current density. Both O(3) and Lehnert equations are superior to the Maxwell-Heaviside equations in being able to describe 
phenomena not amenable to the latter. In theory, devices can be made to extract the energy associated with vacuum charge and 
current. More than a dozen ways to approach extracting EM energy from the vacuum are presented. 


EVANS, MYRON W. 


Noted chemical physicist, primary developer of O(3) symmetry electrodynamics, and Director of the Alpha Foundation's 
Institute for Advanced Study (AIAS). 


Under Evans, the work of the AIAS has made enormous contributions to physics and particularly to the extraction of usable EM 
energy from the vacuum. In the opinion of the present author, Evans is perhaps the single most important scientist in the 
Western world in the emerging field of electrical energy from the vacuum and in solving the world energy crisis. 

EVIL 


Refers to an act or acts perceived to be detrimental to the receiver or referent, in the positive time stream. 


Oddly, the chain of events perceived to involve "evil" to a referent in the forward time stream, would be perceived to be equally 
beneficial to the referent, viewed in the negative time stream. In other words, evil in general is a synthesis of the results of 
observed actions or acts in the forward time motion, hence it is conjugated when time flow is reversed. 


This is not just an idle question. In our physical body, the photon interaction with the electron shells of the atoms in the body 
largely determines the observed forward movement of one's material body through time. The conscious mind, fitted to the 
single photon interaction, thus perceives its "existence" in such terms. Meanwhile, in the nuclei of the atoms of our material 
body, the charge and hence the field interactions are reversed (giving Newton's third law reactions). That of course is a time- 
reversed flow of events, not sensed by our conscious mind, but possibly sensed by our deep unconscious mind. The question 
then arises, "Do we then actually exist both forwards and backwards in time?" In terms of good and evil, if the answer is yes, 
then this would have profound implications to theology and to the study of human consciousness. 


Theologians (and philosophers) have pondered the "nature" of good and evil for literally thousands of years, and have reached 
no truly firm conclusion to date. The sticking point (theologically) seems to be the puzzle of a perfect, "all good" creator who 
had to have created evil also (since the Creator is axiomized to have created all). To the question, "How could a perfect Creator 
have created—or even tolerated—evil?", theologians have yet to find a satisfactory answer. Neither could they find a 
satisfactory answer to the question of, "How can the Creator, being all-just, and being all-powerful, then allow any evil act to 
occur?" In short, why does the Creator seemingly not "police up our perceived imperfections in the creation?" In short, 
theologians struggled with a formidable problem of how to justify the Creator's continued tolerance of evil, even for a moment. 


There is no satisfactory answer to such questions, of course, in 3-law Aristotelian logic, because they are four-law logic 
situations. However, since the 3-logic is incomplete, one should examine the question in 4-law logic, and also in light of one's 
assumptions regarding the existence of the Creator. The question is unresolvable in 3-law logic and with the assumption of a 
Creator traveling through time, as we perceive ourselves to do. However, if time itself is a creation, then the axiomized Creator 
may be more properly axiomized as existing both in and outside time, and "everywhere in time at once" as well. The unlimited 
Creator must even be postulated to be able to "both be and not be simultaneously; if He cannot do that little trick, He has a 
limit." That trick must be allowed, else the Creator has a limit and is thus imperfect. But to such an axiomized Creator 
"permeating time everywhere at once, from beginning to end, which shall be the "beginning" and which shall be the "end?" 

And if we pick a beginning and an end, what shall be the "intermediate ordering" that we pick? There is no absolute position in 
either space or time to the "everywhere and everywhen at once" axiomized Creator. 


The problem of good and evil then becomes a similar problem to the "wave or particle" question. Good and evil are two sides 
of the same coin, transposed one into the other by time-reversal. With respect to finite creatures perceiving themselves moving 
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forward in time, not existing in the future and not existing in the past, the question merely demonstrates that our perception 
itself is in error. 


It may be, then, that there is a solution (whether one prefers it or not!) to such profound and ancient philosophical and 
theological problems in four-law or five-law logic. However, we will leave that question to the logicians and to the theologians 
to more properly decide. 


EXCESS COLLECTED ENERGY 


Collection by an interceptor/collector of a greater fraction of the EM energy flow impinging upon it, than is normal. 


Any static electric or magnetic charge, e.g., with an EM energy density flow impinging upon it, has excess "energy collection" 
or "energy collecting" upon it, due to the altered vacuum virtual photon flux that is now exchanging with it. In a nominal 
electric circuit, e.g., a single "pass" of the EM energy flow from the source dipole, along the circuit conductors and across the 
conduction electrons, causes an "excess energy collection" upon the intercepting surface charges in the conductors. This 


potentializes the Drude electrons in the circuit and leads to subsequent dissipation in the loads (and losses) of about 107}3 of the 
EM nondiverged Heaviside energy flow that actually was extracted by the source dipole from the vacuum and sent down 
through space surrounding the conductors of the external circuit. 


That is a single-pass energy collection fraction for a static charge. Almost all the Heaviside energy flow missed the circuit and 
passed on beyond the circuit "collectors" in one pass-by at essentially the speed of light, on out into deep space and beyond. On 
the other hand, if the already-passed EM energy flow is retroreflected, so that it returns for another pass along the circuit, then 
an additional amount of the repassing energy can be collected by those sluggish electrons. In a nominal circuit being used as an 
example, the electrons travel only about 5 or 6 inches per hour longitudinally down the conductors, restrained by the repulsion 
of the electrons beyond them. So multiretroreflection, multipass, multicollection can be used to provide excess energy and 
overunity efficiency. This is a change to the present statement of the work-energy theorem, which up to now has assumed single 
pass, single energy collection. The well-known anti-Stokes emission from certain highly scattering, optically active media, e.g., 
produces more energy radiating back out of the media than the amount of stimulating radiation energy input into the media. 
This is Letokhov's "negative absorption of the medium", which is really the excess emission from the medium due to 
retroreflection and multiple re-collections. 


Also, if the intercepting charge is resonated, it sweeps out a greater geometrical cross section in the streaming energy flow, 
thereby diverging more and thus "collecting" more energy. In the Bohren experiment, e.g., this effect yields collection of some 
18 times as much energy by the resonant charge as the same charge collects in static mode. 


EXOTHERMIC 


Giving off heat, or emitting scattered EM energy. Producing forward time energy. 


FARADAY, MICHAEL 


Noted English physicist and chemist, 1791-1867, who discovered field theory and electromagnetic induction. Faraday invented 
the dynamo also and formulated his laws of electrolysis. 


His work directly inspired Maxwell, who vowed to study no other electromagnetics theory until he had captured Faraday's work 
in a mathematical theory. 


FIELD 


In mathematics, a set with two binary operations. In electromagnetics in more common terms, it is a region consisting of 
magnitudes and/or vector directions assigned to some active entity (spacetime itself) at each point in the region. 


Designated addition and multiplication, satisfying the conditions that the set is a commutative group with respect to addition, 
that the set with the identity of the additive group omitted is a commutative group with respect to multiplication, and that 
multiplication distributes over addition for all elements in the set. 


For our purposes, in plain language the fundamental notion is that a "field" is a sort of cleared, level space or region (e.g., in 
spacetime) where things can be placed and actions can occur amongst them, to them, on them, and of them. What the "place or 
space" is, can get a bit complicated, as can what is placed there and what actions are permitted. In short, we view a field as an 
altered (curved) region in spacetime, and this special curvature interacts with certain kinds of entities placed in that region. In 
return, those entities also interact back upon the spacetime curvature to alter it. Hence there is a dynamic two-way interaction 
between field and matter, where half of this interaction (the back-interaction of charge or matter) is missing from present 
classical electrodynamics. 


EXOTHERMIC EXPLOSION 


An explosion where ordinary heat and electromagnetic energy are released and radiate away from the explosive site. All normal 
explosions are exothermic. 


Particularly used for a pulsed longitudinal EM wave interferometer, which in the distant interference zone (IZ) will produce a 
sudden eruption of scattering EM energy from the local spacetime curvature suddenly induced, when the interferometry 
transmitter chassis grounds are biased well above the ambient potential in the distant IZ. 


FERMI LIQUID 


A liquid where the individual particles or molecules comprising it are basically non-interacting, so that they can roam freely. 


In an electron gas in a conductor, e.g., treatment of the free conduction electrons as a gas allows a theoretical modeling and 
explanation of conduction and resistance. Contrast to a Luttinger liquid, where the electrons interact with each other and thus 
enable the formation of collective phenomena. 


FEYNMAN, RICHARD 


Noted physicist, Nobelist, and co-developer of quantum electrodynamics. 


Feynman is particularly noted for his refreshing three volumes of physics: See Richard P. Feynman, Robert B. Leighton and 
Matthew Sands, The Feynman Lectures on Physics, Addison-Wesley, New York, 1963. The book is particularly noteworthy 
in that it gives the student some insight into foundations problems in physics. E.g., in Vol. lon p. 2-4, Feynman defines the 
electric field not in terms of force per unit charge per se, but in terms of its potentiality for producing a force only when a charge 
is present for the force to be developed upon. 
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FEYNMAN DIAGRAM 


A two-dimensional diagram of particle interactions, both in the virtual and observable levels, and both backward and forward in 
time and named after Richard Feynman who first employed them. 


FIBER FUSE 


Effect in fibers or fiber optic cable, whose core contains germanium, whereby heating the cable at one spot with a small flame 
will launch a focused traveling heat energy effect which melts a small hole in the core about every centimeter, and marches 
down the cable at about a meter per second to the end of the cable, destroying the optical transmission capability and ruining the 
cable. 


Oddly, by igniting the fiber fuse from the other end of the damaged cable, a reverse fiber fuse effect will often march back down 
the cable in similar fashion except that it fills in the melted holes in the core, restoring the transmission capability of the cable. 


If the energy required to melt all the holes (or fill them again) is taken into account, the amount of energy required to launch the 
fiber fuse is much less. This phenomenon does not appear to have an adequate technical explanation at present. 


For an excellent description with photographs, see Ivars Peterson, “Fibers With Flare,” Science News, 140(13), Sep. 28, 1991, 
p. 200-201. For technical information and analysis, see D. P. Hand and P. St. J. Russell, “Solitary thermal shock-waves and 
optical damage in optical fibers,” IEE Colloquium on ‘Non-Linear Optical Waveguides’,” IEE Digest No. 88, London, 
England, 1988, p. 101-103; — Soliton-like thermal shock-waves in optical fibres: origin of periodic damage tracks," 
Fourteenth European Conference on Optical Communication (ECOC 1988), Sep. 11-15, 1988, Publication No. 292, 1(2), 
1988, p. 111-114; — “Solitary thermal shock waves and optical damage in optical fibers: the fiber fuse,” Optics Letters, 13(9), 
Sep. 1988, p. 767-769; D. P. Hand and T. A. Birks, “Single-mode tapers as ‘fibre fuse’ damage circuit-breakers,” Electronics 
Letters, 25(1), Jan. 5, 1989, p. 33-34. 


See P. St. J. Russell, “Power Conservation and Field Structures in Uniform Dielectric Gratings,” Journal of the Optical Society 
of America A, 1(3), Mar. 3, 1984, p. 293-299. Russell is actually referring to apparent violation of local conservation of 
energy. This would be indicated if the vacuum-to-mass interaction is not taken into account. Russell’s analysis therefore 
supports the fact that (i) the vacuum-mass interaction is required, (ii) the fiber fuse does utilize some of its gated vacuum energy 
(i.e., the usually non-diverged portion of the Poynting flow), and (iii) the fiber fuse is a legitimate, repeatable overunity process, 
although a "runaway" process, uncontrolled, and not sustainable. 


FIELD 


In physics, "a region of space marked by a physical property, as gravitational or electromagnetic force or fluid pressure, having 
a determinable value at every point in the region." 


[Thanks to Webster's Il New Riverside University Dictionary. ] 


Here one must not think of "space" as emptiness, as mathematicians do, but as a virtual particle flux, a dynamic entity, and as 
dynamic spacetime. A field then is a set of entities and their relationships and operations in a region of that kind of space, where 
the entities and operations are themselves "space stuff". They are all "virtual" in that they are not individually observable. 
However, their impact upon or interaction with mass—particularly charged mass—can be and often is observable, in that we can 
see some change of the mass (its direction of travel, translation, acceleration, deceleration, rotation, generation of current, etc.). 
If the entities are point-like and are naively supposed to have magnitude only, or if we only specify their energy density 
magnitude at each point, then that "marked space region" is said to be a scalar field. If the entities are point-like but have both 
magnitude and direction, they are said to be a vector field. 


Further the deponent saith not because even the foundations physicists are in hot water in trying to define the field, and if the 
deponent saith more he will surely deep-fry in hot oil! 


FIELD, SCALAR 
A field, to any point of which is assigned a magnitude only. 


FIELD, VECTOR 
A field, to any point of which is assigned both a magnitude and a direction. 


FLAT (UNCURVED) SPACETIME 


A vacuum/spacetime whose virtual particle flux intensity—and therefore its local energy density—does not change as a function 
of spatial position or averaged time. 


That is, a flat spacetime in my view is a quantum mechanical vacuum whose virtual particle flux and energy density are constant 
in magnitude and internal constitution with respect to spatial position and in averaged time. Note that a flat spacetime (vacuum 
potential) can still contain vacuum engines, and thus still be dimensioned. In that case, contrary to normal physics, the flat 
spacetime itself will still interact with an embedded object and change it, even though it may not translate it. To perform 
transmutation of elements, e.g., one is interested in just such engines and not in translating through space the element being 
treated. This dimensioning or activation of the local flat spacetime can result in an otherwise unexpected, seeming violation of 
one or more laws of nature in the dimensioned region. 


FISSIONING, ACTION 


The splitting of the action quantum into two canonical variables (for example, energy and time), only one of which can normally 
be completely detected or measured. ("Action" has the dimensions of angular momentum—energy x time, momentum x length 


etc.) 


Fissioning produces length, discrete bit by discrete bit, and time likewise. The physical reality of separated physical objects is 
thus continually created, discrete bit by discrete bit, monocularly. All that ever observably exists in the "present" is a single 
quantum change, just occurring. Recombining of the two canonical action fission fragments is called "fusion." Fusion also 
occurs monocularly, quantum by quantum. Rigorously, the physical world of separated objects never exists as such except in 
memory recall of vast numbers of past ordered quantum changes that occurred one by one. 


FLUX 


The amount of some quantity (such as energy, particles, volume of fluid, etc.) flowing across a given area (usually a unit area 
perpendicular to the flow) per unit of time. 


The term flux density is now more commonly used. Loosely, "flux" refers to the perpendicular flow through an area, while "flux 
density" refers to the magnitude or intensity (rate) of the flux. In some cases such as a flux of particles of different velocities, the 


http://www.cheniere.org/references/annotated_glossary.htm 47/83 


1/26/2018 ANNOTATED GLOSSARY 
number of particles may be multiplied by the average velocity to give an average flux density that is weighted. 


FLUX DENSITY 


The amount of some quantity (such as energy, particles, volume of fluid, etc.) flowing across a given area (usually a unit area 
perpendicular to the flow) per unit of time. 


FOGAL, WILLIAM (BILL) 


Soon-to-be-noted researcher and inventor of the Fogal semiconductor (two patents so far), as well as a superluminal infolding- 
outfolding communication system and other remarkable longitudinal EM wave processes. 


Iam happy to be a friend and colleague of Bill Fogal. 


FOGAL SEMICONDUCTOR 


A special semiconductor invented by Bill Fogal which, in its operational regime, utilizes an integrated semiconductor, tantalum 


capacitor, and feedback resistor to accomplish charge blocking (blocking of electron current flow dg/dt) while passing 


displacement current d/dt 


The Fogal semiconductor can also accomplish amplified phase conjugation of signals as well as infolding (translation of input 
transverse EM waves to output longitudinal EM waves) and outfolding (translation of received input longitudinal EM waves to 
output transverse EM waves). Used in communication systems, it opens the use of the unlimited "infolded" electromagnetics 
bandwidth. Since it may communicate using longitudinal EM waves, it is also usable for superluminal or a specialized 
"tunneling" communication through the "interior" of normal EM waves, potentials, and fields. 


See William J. Fogal, "High Gain, Low distortion, Faster Switching Transistor," U.S. Patent No. 5,196,809, Mar. 23, 1993; — 
"High Gain, Low Distortion, Faster Switching Transistor," U.S. Patent No. 5,430,413, July 4, 1995, a continuation of his earlier 
patent. 


FORCE 


In mechanics, identically the time derivative of momentum, or F = d/dt(mv). 


Simply, changing of the old concept of mass-motion. One must realize that it is not the mass in motion, but the single undivided 
quantity "mass-motion" or "mass-velocity" (momentum) that is changed. In short, F = d/dt(mv). In present EM theory, force 
fields are erroneously taken to exist in empty, massless vacuum. However, the mechanical definition is an identity, not an 
equality. Thus force does not separately exist in contact with a mass, but consists of a changing "mass-motion." Since this force 
can be induced into and of the mass-motion target at a distance, in the new approach one is confronted with the fact that there is 
a more fundamental mechanism that produces force itself, and that is a curvature of spacetime. 


Distant curvatures of spacetime to produce forces on exposed charged mass systems are also engineered by longitudinal EM 
wave interferometry. 
FORCE FIELD 


An effect that exists as a local vacuum virtual particle flux interaction upon and with a unit mass or unit charge whereby a 
particular type of matter is affected. 


The force field has two components, one the mass and the other massless. In electrodynamics, one normally thinks 
(erroneously!) of the massless component, and refers to that component alone as "the force field." This considers the "force 
field" as a separate entity, acting upon a separate "mass." Whether it is logically correct or not, that is the prevailing way physics 
and electrodynamics uses it! So in this definition, let us momentarily accept the common incorrect usage, for convenience, 
while pointing out the real definition as we need to. 


For example, conventionally the EM force fields can affect and change the state of motion of any charged particle or any 
magnetic particle. In classical physics, the force fields are considered the primary causative agents; when these fields are zero, 
then the motion of the particle or system is unaffected. Consequently, conventional EM theory assumes that all the EM 
phenomenology ceases once the force fields are absent. Today we know that is not true at all, as we explain in this glossary. 


FORCE-FREE PROPAGATION 


Propagation of force-free disturbances in the vacuum flux 


(i.e., infolded inside the ambient vacuum potential, or inside a constant DC voltage.) Such "infolded" propagation is not limited 
to the speed of light, but may even travel in the Coulomb gauge so that it is instantaneous. More usually, it can travel 
superluminally. It may be regarded as a special form of "tunneling", which is known (both theoretically and experimentally) to 
produce superluminal propagation to the external observer. The music of Beethoven's 40th symphony, e.g., has been 
experimentally transferred between two points in a physical waveguide by such "quantum tunneling" at over four times the 
speed of light in vacuum. 


We regard tunneling as moving in a sort of "subspace", i.e., within the internal structuring of spacetime itself. It is not limited 
by the speed of light and Einstein's postulate, which we believe only applies to signals moving in spacetime in bulk, and not to 
signals moving within substructuring inside that spacetime. 


FOUNDATIONS OF MATHEMATICS 


The concepts, operations, assumptions, postulates, logic, definitions, and axioms of algebra systems. 


FOUNDATIONS OF PHYSICS 


The postulates, assumptions, concepts, and definitions upon which a scientific physics model rests. Included are the postulates 
concepts, assumptions, definitions, and operations of the mathematics in which the scientific model is expressed, as well as the 
postulates, concepts, assumptions, definitions, and operations of the physics entities and functions assigned to the mathematical 
symbols. 


Thus "scientific truth"—even mathematical truth (see Morris Kline's Mathematics: The Loss of Certainty—is actually a 
qualified truth. What is true in one model (one set of postulates, assumptions, concepts, and definitions, including those in the 
algebra) may not be always true when one or more of the postulates, assumptions, concepts, and definitions is/are changed, 
and/or when the topology of the mathematics in which the model is expressed is changed, etc. 


The major flaws in present physics models involve errors in the foundations. However, a successful physics model is rather 
quickly dogmatized and often turned into a belief structure by many scientists rather than being regarded as a tentative model. 
Consequently, scientists who attempt to do serious work in foundations are generally ignored or ostracized and rather 
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vehemently attacked if they propose any significant changes to one of the dogmatized models. Particularly, all funding and 
"benefits" of the scientific bureaucracy are denied the heretical foundations scientist, unless he or someone can rather quickly 
come forth with an iron-tight experimental proof of the heresy. Any attempted change in foundations is usually met with ad 
hominem attack, a barrage of criticism, loss of position, and denial of research funding. Science has a long history of just such 
dogmatic oppression of great scientific discoveries. To name a few (there are hundreds): The first laser paper was rejected by 
the journals as being ridiculous. When Mayer proposed conservation of energy, he was hounded and ridiculed so fiercely that 
he suffered a nervous breakdown and attempted suicide. Years later, near the end of his life conservation of energy was adopted 
because it greatly facilitated understanding and calculation, and the same system now lionized him as a scientific hero. 
Ovshinsky suffered personal attack, ridicule, and charges of charlatanism in pushing amorphous semiconductors; everyone 
knew that only crystalline semiconductors could work. The situation changed when several thousand Xerox machines were 
observed to now contain amorphous semiconductors which were working just fine! Louis de Broglie's matter wave hypothesis 
caused consternation to his thesis advisors; but because he was Prince Louis de Broglie, they felt obligated to send it to the great 
Einstein so that he would reject it and then they could regretfully reject the thesis of the Prince. When Einstein replied that it 
was probably true, they felt they had no choice but to publish it because de Broglie was a Prince of the old French aristocracy, 
and as such was not to be casually trifled with. So foundations work is fraught with the greatest peril to the practitioner. Yet it 
is the most important work in physics, and it is a continuing black mark against the scientific establishment that they do not 
openly encourage and fund the most able physicists, grad students, and post-docs to examine and revise the errors in 
foundations concepts and postulates. Because of the prevailing dogmatism, science itself continually strangles the new ideas 
and concepts that would provide the physics of the 22nd century now. In an eerie turn of events, science has become in a 
strange way its own worst enemy, and the strongest barrier to the advance of science. 


FOUR-SPACE (4-SPACE) 
The "normal" spacetime used in physics, consisting of three spatial dimensions and one time dimension. Minkowski spacetime. 


FOURTH LAW OF LOGIC 


the law that a thing and its opposite become identical on the boundary, i.e., in multiple simultaneous observation. Identity is 
merely the loss of observational or perceptual distinction; when formerly "two" objects are simultaneously observed by a single 
observer, two slides have been shown at once in the slide projector. It does not matter at that point what each was individually 
observed to be before; now there is no observable distinction or difference. We previously showed that the law is implicitly 
assumed in the three laws of Aristotelian logic anyway, and published a simple proof of the fourth law. Without the fourth law, 
Aristotelian logic "eats itself". What results in the four law logic is that either (1) the three laws apply explicitly and the fourth 
implicitly, or (2) the fourth law applies explicitly and the fourth implicitly. This application rule itself can be taken as a fifth 
law of logic. The fourth law is also the law of the paradox: I.e., when something is true but violates one or more of the 
Aristotelian laws, it is a case where the fourth law applies explicitly. The conclusions derivable from a four law logic agree 
generally with the conclusions derivable from G Spencer Brown's Laws of Form. 


FOUR-WAVE MIXING 


A nonlinear multiwave mixing effect when four waves mix in a highly nonlinear situation so that wave to wave interaction 
occurs. 


FRACTIONAL CHARGE 
A hypothetical particle having a charge less than the electron's charge. Often called a quark, where its charge is 1/3 or 2/3 the 
charge of the electron. 
A few years ago, Stanford University researchers found evidence of free quarks. There is also now the fractional Hall effect. In 


the 1920's Ehrenhaft reported the discovery and production of fractional charges of all sizes, and his experiments have been 
replicated by Michailov, with papers by Michailov and Barrett. 


In the new approach, when time-energy is utilized, quarks can be freed or nearly freed rather easily in "time-reversal zones". It 
would appear that, as the new approach develops, free quarks will become a normal event rather than one intensely sought but 
terribly difficult to come by experimentally. 


FRAME, LORENTZ 


A frame of reference which is not accelerated with respect to the laboratory observer. 


In this case, the frame may be rotated (moving at a constant velocity) but it is not rotating (the frame is not accelerated with 
respect to the observer, and spacetime is not curved). In this case special relativity applies, as do the conservation laws. If the 
local spacetime is curved, the frame is accelerated and spacetime is curved. Locally, then, general relativity applies. In this 
case, locally the conservation laws (energy, momentum, charge, and spin) can be violated. However, in ordinary general 
relativity, it has been tacitly assumed that locally the curvature of spacetime is negligible. Hence locally a Lorentz frame is 
assumed, and the conservation laws are assumed to apply locally also. In scalar electromagnetics, the local spacetime is always 
curved and general relativity applies locally. In this case, the conservation laws need not apply. 


FRAME, REFERENCE) 


A spatial, organized, measured lattice placed in "emptiness" (space, spacetime). 


Normally refers to a 3-dimensional, spatial frame. All objects and points in the "universe" or spatial frame are considered to 
simultaneously coexist at separate, measured points in the frame. Differs from the vacuum in that, rigorously, vacuum has no 
existing definite lengths and no existing definite time intervals, as these appear only after measurement or detection, and are 
relative to the observer and to the interactions ongoing as well as in the detection process itself. The "laboratory frame" is the 
static reference frame of the observer or measurement. A separate reference frame may be assumed to exist for any fixed or 
moving object, or centered on any point in another frame. When a type of frame is assumed, the entire class of physical 
interactions that can occur has been restricted to an assumed set or type. In other words, given the frame, the conventional 
physics has been assumed. One of the greatest restrictions of an assumed "frame" is to rule out the consideration (existence) of 
other higher dimensions. 


Note that, in the new unified field theory approach, the other higher dimensions are always available and cannot be ruled out in 
general, but only in some special case. Every curvature of spacetime, and any internal additional curvature to that primary 
curvature, adds a new dimension. In our view, a spacetime may be "flat" in overall curvature, but consist of internally structured 
deterministic curvatures or "engines". In this view, normal inertial frames, e.g., may still contain vacuum engines, which will 
not affect the normal bulk translation rules, but may affect any or all of the nontranslation mechanisms, including the very laws 
of nature in many cases. 
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FREE ENERGY 


Excess energy freely received from its external active environment by an open system that is far from thermodynamic 
equilibrium in its exchange with that environment. 


To use this free excess energy, it must be collected, transported to a load or loads with minimal losses, and then dissipated in the 
load(s) to power them, without any substantial portion of the free energy being used to close the system's "gate" through which 
the excess energy is input to it. 


There is a separate thermodynamics for such open systems far from thermodynamic equilibrium in their active environmental 
exchange. Such a system is permitted to exhibit five "magic" functions: it is permitted to (1) self-order, (2) self-oscillate or 
self-rotate, (3) output more energy than the operator himself inputs (the excess energy is freely received from the active 
environment, (4) power itself and its load simultaneously (all the energy is freely received from the active environment), and (5) 
exhibit negentropy. 


The entropy of such a system cannot even be calculated. Some useful references are: Ilya Prigogine with D. Kondepudi, 
Modern Thermodynamics: From Heat Engines to Dissipative Structures, Wiley, Chichester, 1998; Ilya Prigogine, The 
End of Certainty: Time, Chaos, and the New Laws of Nature, Free Press, New York, 1996, 1997; G. Nicolis and I. 
Prigogine, Exploring Complexity, Piper, Munich, 1987; Gregoire Nicolis, "Physics of far-from-equilibrium systems and self- 
organization," Chapter 11 in Paul Davies, Ed., The New Physics, Cambridge University Press, Cambridge, 1989, p. 316-347. 


FREE ENERGY SYSTEM 


Any open system not in thermodynamic equilibrium, which freely receives excess energy from an external source, 


..and collects and utilizes this free excess energy to freely power external loads, so that a permissible system COP>1.0 is 
achieved, as allowed by the nonlinear thermodynamics of open systems in disequilibrium with their environment. 


Implicit in the notion of free electromagnetic energy systems are six key concepts: (1) the local vacuum/spacetime is known to 
be filled with hidden (i.e., virtual) energy in violent motion, i.e., the local vacuum/spacetime is a violent virtual energy flux and 
therefore a scalar potential, (2) a broken symmetry—.e., some sort of organizing and gating mechanism, such as the common 
dipole—in this hidden (virtual) energy flux of the vacuum is utilized as a source, to cohere the virtual energy and divert it as 
energy flow S = ExH, from the broken symmetry initiation point onto the external circuits or load parts of a device, (3) the 
coherent gated extra virtual energy flow available in the external circuits or load parts couples to (interacts with) the mobile 
charges in those circuits or load parts, so that gradients developed in the interacting virtual flux form force fields on and of the 
particle masses, driving the mobile charges along the circuit and through current-impeding circuit components such as loads, (4) 
in the interaction of the driven charges with the driving virtual energy flux, their spin and erratic motions integrate a tiny 
"coupling fraction" of the driving virtual energy into observable (i.e., macroscopic field) energy, thus creating the E-fields and 
B-fields, (5) the current-impeding external components or load parts scatter or dissipate the coherence of the driven charges, and 
thereby dissipate the collected energy or change the form of the collected field energy, thereby producing useful work, and (6) 
little or none of the excess collected energy in the circuit is split off and dissipated in the gate (asymmetry component serving as 
the S-flow source) to destroy the gate and thereby destroy its asymmetry in the vacuum flux, which is what is extracting and 
producing the free energy flow. 


FUSION, ACTION 


In the new approach, the recombining of two canonical bits of a fissioned action quantum. 


The fusion process "cancels" the bits produced by the fission process, and constitutes a negative spacetime operation. The 
physical world is thus eliminated, bit by bit, in a monocular fusion operation that produces the "past". The "mass" of a particle 
is taken to be proportional to, and identically comprised of, the absolute value of its fission and fusion rate. When fission and 
fusion rates of a particle are equal, the particle is unaccelerated; when unequal, the particle is accelerated. Vice versa, when the 
particle is unaccelerated, the fission and fusion rates are equal, and when the particle is accelerated, the fission and fusion rates 
are unequal. 


GAIA HYPOTHESIS 
The hypothesis by Lovelock that the earth and its biosphere is a living thing, at least in some sense. 


In the new viewpoint, there exists a biospheric quantum potential which contains an extended mind and therefore is indeed an 
extended lifeform—one which includes the earth and the quantum potentia all its creatures and species. In the new sense, even 
so-called "inert" matter is alive, being continually bathed by energy flow dimensioned with lifeform templates, and therefore 
equally alive in all directions and nonpreferential. 


GATE 


Refers to something (a component or function) which extracts some part of a flux or flow, compacting it into a stream, and 
"sending it out." 

A moving board wall or gate may be swung into a river, e.g., to divert or "gate" some of the river's flow out into a sluice ditch 
and on to a waterwheel powering a mill. Similarly, a dipole extracts some of the energy from the vacuum virtual photon flux 
exchange with the end charges of the dipole, and "gates" (diverts) the extracted portion of energy out from the ends of the dipole 
as energy flows. This creates the scalar potential surrounding each charge, and also the E-fields. Even a "static" dipole does this 
"gating" of vacuum energy into an energy flow. 


The fundamental gate for all EM energy in 3-space is the dipole or dipolarity. The source of the 3-space EM energy 
continuously emitted by any charge or dipole is an equal inflow of EM energy from the complex plane (from the time domain). 
Thus EM energy flow is conserved in 4 dimensions but not in 3-space. In particle physics, it is well-known that any dipole or 
charge is such a broken 3-symmetry in its fierce vacuum energy flux exchange. However, particle physics considers the input 
energy to be virtual particle energy from the vacuum and therefore random energy. Whittaker 1903 shows it is actually from the 
time domain of spacetime (from the complex plane) and the input energy flow from the vacuum is not random but precisely 
organized in a harmonic set of longitudinal EM phase conjugate waves. Of course by wave-particle duality we simply consider 
the two pictures to be just different and permitted models of the same thing. 


GATING EFFECT 


The effect of extracting part of a flux or flow, compacting it into a useful stream, and "sending it out." 


See gate. 


GAUGE 
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In electromagnetism, usually considered a possible choice for (change of) electric scalar potential and magnetic vector potential. 
without any net change of force fields so that the change satisfies Maxwell's equations. 


Interestingly, gauge field theory includes the axiom of gauge freedom. In EM systems, this means that one is free to "regauge" 
or change the potential energy of the system freely and at any time, so long as the change results in a static stress potential 
energy change. In the real world, one may have to pay a little bit for switching. But essentially physics already assumes that 
one can cause his EM system to take on excess potential energy at will, so long as it is a stress potential energy change only. 


In short, only the symmetrical regauging case has been considered in electrodynamics. Yet every electrical power system must 
first potentialize the system asymmetrically rather than symmetrically. In the theoretically perfect system, this asymmetrical 
regauging is done freely. Hence every electrical power system first breaks gauge symmetry, in order to take on extra energy so 
that it can do work. Further, the source of the potential energy flowing into the asymmetrically regauged electrical system so 
freely, comes from the source dipole's extraction of EM energy from the time-domain (complex plane) due to its broken 3- 
symmetry in EM energy flow. 


So the highest "gauge" principle is that energy can be freely extracted from the vacuum, anywhere and at any time, freely and 
easily, by making a dipolarity—which changes a single potential and asymmetrically regauges the system. 


It follows that one is in theory free to "dissipate" this excess free energy in external loads to power them. Again, in the real 
world one may have to pay some switching costs, but that can be minimized by efficient switching. However, since no 
conventional electrical power system accomplishes this free powering of its loads, it rigorously follows that the conventional 
system must self-enforce symmetry in its discharge of the free potential energy achieved by the initial asymmetrical regauging. 


Thus, if we believe gauge field theory—the most modern of physics theories and in many ways the most useful—and also 
believe its assumption of free asymmetrical regauging that is hidden in its gauge freedom principle, then COP>1.0 electrical 
power systems are absolutely permitted by nature and by gauge field theory where asymmetrical regauging is deliberately used. 


It follows that some feature in electrical power systems as we presently design and build them, must be preventing these 
systems from exhibiting overunity COP. And so it is. The ubiquitous closed current loop circuit results in the circuit forcibly 
and symmetrically regauging itself while dissipating its excitation energy to power its loads and losses. This forces half the 
collected regauging (free) energy to be dissipated in the external circuit's loads and losses, and half of it to be dissipated in the 
source dipole to scatter the charges and destroy the dipole. This means that less than half the available free regauging energy is 
used to power the load, while half is used to destroy the entity—the source dipole—actually furnishing the free regauging 
energy from the vacuum. 


Hence all our present electrical power systems are inherently free energy systems freely extracting their energy from the 
vacuum, but are fiendishly designed so that they kill themselves (shut off all free asymmetric regauging energy from the 
vacuum, by destroying the source dipole) faster than they catch some of the free energy from the vacuum to power their loads. 


To restore the source dipole requires at least as much energy dissipation as was done to destroy it. In our conventional self- 
destructive systems, the generator shaft must thus be continuously powered in order to form the magnetic field inside the 
generator, so that this magnetic field can then dissipate its available energy to force the scattered charges back apart to form an 
ordered source dipole. 


We pay the power company to have a giant wrestling match inside its own generators and /ose. And in a sense, we do it because 
our theoreticians love gauge symmetry more than they tolerate broken gauge symmetry. So they build lovely, symmetry- 
restoring electrical power systems—and monstrously mangle and destroy the fragile biosphere in the process. 


GAUGE FREEDOM 


The axiom in gauge theory that one can freely change the potentials of an EM system, so long as the net new forces resulting 
from the change will sum to a zero vector resultant so that the system remains "symmetrical" in its force-field functioning with 
respect to the system prior to the change of potentials. 


Gauge and gauge freedom are actually formal restrictions of an even more important asymmetrical regauging principle: a 
potential in a system can be freely changed at any time, thus freely changing the potential energy of the system freely and at 
will. Symmetrical regauging is achieved only by multiple application of this asymmetry rule to provide a net symmetry 
condition again, with a change in locked-in stress potential energy of the system. 


GAUGE SYMMETRY 


Abstract mathematical symmetry of a field, that relates to the freedom to regauge (change the value of ) potentials, without 
affecting the values of the field quantities. 


In short, the higher principle that the potentials can be changed freely and at will—and hence the potential energy of the 
regauged system can be changed freely and at will—is arbitrarily restricted to a very special case: Each change of potential 
involves the appearance of an new free force field. This asymmetrical change can be made freely and at will, at any time. 
However, the notion of gauge symmetry restricts any set of such changes to the special case where the new free force fields 
produced must sum to a net zero force field of opposing forces. In short, it severely restricts the freedom to change the 
potentials—to the special case where the resulting change of the system's potential energy must remain a static stress potential 
energy condition. Note that this arbitrarily eliminates any overunity functioning of the regauged system in which the altered 
potential(s) and altered system potential energy exist(s). See the discussions of gauge and gauge freedom, above. 


GAUGE THEORY 


A field theory using a field that has one or more gauge symmetries. 


Note the accent on gauge symmetry and the net symmetrical regauging restriction. This restriction is a carry-forward of the old 
notion that the potentials are not primary, but the fields are primary causes of all EM phenomena. 


For the overunity researcher, broken gauge symmetry is the interesting feature which must avidly be sought in his experimental 
systems. Hence he must seek out and familiarize himself with a wide variety of broken symmetry effects and phenomenology. 
He must also rigorously analyze his circuits with a keen view to where gauge symmetry can be broken, where and how gauge 
symmetry is automatically restored during excitation discharge, etc. Unless the automatic self-enforcing of symmetrical gauge 
transformation during excitation discharge is violated, no EM system can produce COP>1.0. In addition, without elaboration, 
the overunity researcher must also learn to consider the time-domain functions of the circuit, and particularly the giant 
negentropy of the common dipole. Unless he understands that all EM energy comes from the vacuum and from the complex 
plane via the broken 3-symmetry of a dipolarity, he cannot understand his own circuits. 


Electromagnetics was the first gauge theory. Gauge theory is widely utilized today, and particularly in particle physics. In 
overunity power systems, the system must exhibit a broken gauge symmetry at least twice: (1) in initially potentializing the 
system to freely increase its potential energy, thus exciting the system so that it has energy with which to do work, and (2) then 
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discharging this free excitation energy in the load without simultaneously destroying the source dipole providing the continual 
potentializing. 


The conventional COP<1.0 electrical power system restores net 3-space symmetry by continually destroying the "free 
asymmetrical regauging" component: the source dipole, and using more of the energy freely received from the vacuum via 
dipole asymmetry to destroy the dipole than is used to power the load. This requires that at least as much 3-space energy be 
input to the system again, to restore the dipole and thus potentialize the external circuit, as was used to destroy the dipole. 
Hence as much 3-space energy has to be input as is dissipated in all the loads and losses, including inside the generator. For that 
reason, our scientists and engineers unwittingly but deliberately design and build only COP<1.0 systems. 


Without elaboration, we also accent that spacetime curvature is always involved in an overunity EM power system, and the 
tempic (time) potential of the output end of an overunity system differs from the tempic potential of the input end, so that the 
gradient (the tempic force) is directed from output to input—exactly the reversal of the case for a COP<1.0 power system. 


GAUGE TRANSFORMATION (IN ELECTROMAGNETICS) 


In EM, gauge transformation is conventionally taken to be the addition of the gradient of some function of space and time to the 
magnetic vector potential—and simultaneously the addition of the negative of the partial derivative of the same function with 
respect to time, divided by the speed of light, to the electric scalar potential. 


This procedure gives different potentials but leaves the electric and magnetic fields unchanged. It restricts gauge 
transformations to net symmetrical transformations. However, the increase or decrease in potential energy of the system, due to 
changing the potentials, results in a change in the stress of the system and a change in its stress energy. This is because two new 
antiparallel forces are created, which change the stress of the system. 


In essence, gauge symmetry then involves the implicit assumption that a functioning system is the same regardless of how it is 
stressed, and regardless of the state of its stress energy. We point out that, gravitationally, this is not true since any change in the 
local potential energy of the system is a spacetime curvature change, hence a gravitational change. 


GENERAL THEORY OF RELATIVITY 


Einstein's theory of gravity in which the gravitational force is represented by a curvature in spacetime. 


GIANT NEGENTROPY (OF THE DIPOLE) 


The receipt from the time domain of spacetime (the vacuum), by any dipolarity, of enormous longitudinal EM wave energy 
flow, transduction of that absorbed energy from the complex plane into real 3-space, and emission of that enormous energy flow 
in all directions in 3-space, automatically and indefinitely after a little energy has been expended to separate the charges and 
make the dipole. The EM waves in the input from the time domain and the output in 3-space are perfectly ordered and 
correlated, which is a giant ordering of the vacuum/spacetime and is thus a giant negentropy. 


In circuits, the source dipole in the generator or battery, once made, performs this function. Only a minuscule fraction (some 


10-13 ) of the energy pouring out of the generator's or battery's terminals strikes the surface charges of that attached external 
circuit and is diverged into the conductors to power the Drude electrons and the circuit. All the rest is just wasted. 


See my paper, "Giant Negentropy from the Common Dipole," ibid. 


GRAVITON 


The quantum (smallest piece) of the gravitational field, with spin 2. 


In the quantum theory of general relativity, the graviton is massless and has spin 2. In the new approach, a graviton is 
considered to be a paired (coupled) photon and antiphoton, each of which has spin one, so that the graviton couplet has spin 2. A 
scalar potential is comprised of gravitons, not merely photons, since it can be decomposed into a harmonic series of 
bidirectional wavepairs. In each wavepair, a wave and its antiwave precisely superpose. We insist on a further strong condition: 
that in the biwave, the photons comprising the wave and the antiphotons comprising the antiwave also must obey the distortion 
correction theorem. This means that the antiphotons and photons are passing through each other in opposite directions, 
continually coupling into gravitons and decoupling again. 


GRAVITY 


The phenomenon characterized by the physical attraction of any two material bodies. 


Actually, in modern general relativity it is the trapped energy in the masses that produce the gravity potentials. Ideally, the 
gravitational force between two masses is proportional to the product of the masses divided by the square of the distance 
between them. In the new approach, one recognizes that mass itself is defined in terms of, and identically consists of, the time 
derivative of an action flux. [For a force-free fundamental definition of mass, see T.E. Bearden, Quiton/Perceptron Physics: A 
Theory of Existence, Perception, and Physical Phenomena, National Technical Information System, Report AD-763210, 
1973.] A photon flux is also an action flux. A virtual photon flux is an action flux. So the vacuum consists of a gigantic action 
flux—which with certain interactions forms mass itself. But since photons are action quanta and photon flux is action flux, and 
since mass and gravitation are functions imposed on such action flux; then mass, EM, and gravitation become different aspects 
of the same thing. All of them can be electromagnetically engineered, directly, as indeed can be the flow of time itself. By 
affecting the flow of time electromagnetically, one is thus able to affect the gravitational force between two objects 
electromagnetically. Antigravity, for example, can be achieved by a mechanism that is given in this glossary. Hutchinson has 
demonstrated the levitation of objects weighing up to 60 lbs., albeit sporadically and uncontrollably. At my urgent request, 
Sweet performed a highly successful antigravity experiment some years ago, reducing the weight of a 6-pound object by 90%, 
smoothly and controllably, in several smoothly controlled steps. I consider that the experiment tested and validated my approach 
to an engineerable mechanism for antigravity. For the results of the test, see Floyd Sweet and T.E. Bearden, "Utilizing Scalar 
Electromagnetics to Tap Vacuum Energy," Proceedings of the 26th Intersociety Energy Conversion Engineering 
Conference (IECEC '91), Boston, Massachusetts, 1991, p. 370-375. 


GROSS PARTICLE TRANSLATION 


Refers to translating the entire particle in space, rather than internally structuring the particle's potential (massless charge). 


GROSS POTENTIAL GRADIENT FIELDS 


The usual gradient in a scalar potential's gross magnitude, as in—-V6 . 


GYROELECTRONS 
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Spinning electrons considered as gyroscopes, so that when longitudinally perturbed they can and will laterally precess. 


Considering (in a gross first order model) the conduction electrons in the Drude gas in a conductor as little gyros, because they 
are (i) spinning on an axis, (1i) severely restrained in their ability to move forward longitudinally down the conductor as current, 
and (iii) much more free to precess laterally in the conductor. Thus when the gyroelectrons in the receiving wire antenna, 
perturbed by an incoming longitudinal EM wave in the vacuum, are longitudinally perturbed, they precess laterally so that our 
instruments (which detect electron wiggles, not the incoming vacuum EM wave) do detect "transverse waves." However, they 
are detecting the transverse gyroelectron precession waves. The old electrodynamicists, long before the electron or the atom was 
discovered, simply envisioned the incoming EM wave as "waves in the thin material fluid ether" which were "intercepted" as 
electric fluid waves in the antenna. Hence since their instruments reported that the intercepted "electric fluid" was vibrating 
transversely, they firmly believed (erroneously) that this proved the ether wave to be transverse also, just as those "taut string 
waves" that Maxwell and Faraday had believed in. That is the total raison d'etre behind the mistaken notion of the transverse 
EM wave in the vacuum ether! 


HARMONIC SERIES 


Consisting of a fundamental frequency, its first harmonic, its second harmonic, etc. 


HEAVISIDE, OLIVER 


Noted English self-taught physicist and brilliant electrodynamicist, 1850-1925, who played a role in discarding Maxwell's 


quaternions, and also played a role in forming vector mathematics and formulating the vector reduction of Maxwell's theory 
from 20 quaternion equations in some 20 unknowns to the present 4 vector equations. 


What are presently taught as "Maxwell's equations" in university are actually Heaviside's equations. 


Lorentz symmetrically regauged the Maxwell-Heaviside equations, again greatly simplifying their mathematical solution—and 
also unwittingly discarding all permissible overunity Maxwellian systems in the process. 


HEAVISIDE ENERGY FLOW COMPONENT 


(1) The enormous nonintercepted and nondiverged energy flow component pouring out of the terminals of the battery or 
generator, and missing the external circuit entirely so that it is wasted. 


(2) The enormous energy in the EM field, potential, or wave that misses the interaction of the field, potential, or wave with the 
assumed unit point static electric charge. 


(3) See also discussion under Giant Negentropy. 


HERACLITUS 
To be added. 


HERTZ, HEINRICH 


Noted German physicist who together with Heaviside and others transformed Maxwell's theory from quaternion algebra to 
vector algebra, and who also produced EM waves, thus confirming Maxwell's theory. 


HIDDEN BIWAVES 


Those bidirectional EM wavepairs that comprise the scalar potential are indeed "hidden" with respect to our normal "electron 
translation" (i.e., electron wiggle) detectors and instruments. 


HIDDEN VARIABLE THEORY 


A class of quantum mechanical theories which considers that the quantum state of a physical system is not a complete 
specification after all. The "hidden variables" are those additional components necessary to provide the "complete state" of the 


system. 


The hidden variables are those extra components of the theorized complete state, which are not contained in the quantum state. 
Bohm's hidden variables theory is the best known of all of these theories, and makes the same predictions as does the 
conventional quantum mechanics. In addition, it eliminates the terrible problem of the "missing chaos," eliminates the quantum 
measurement problem, and it suggests that quantum mechanics can be engineered if the hidden variables themselves can be 
engineered. In the new approach, one goes a step further by considering hidden EM variables infolded inside the potentials 
themselves, including inside the quantum potential utilized by Bohm. The advantage of this assumption is that it poses an 
engineerable interpretation, after work by Stoney, Whittaker, and Ziolkowski. Further, the Russians have utilized this type of 
EM hidden variable theory, along with the quantum potential, to develop secret advanced weapons. The physics of this area is 
called energetics. 


HIERONYMUS, T. GALEN 


Founder of the American version of radionics, who patented a radionics machine and process to start the cycle of radionics in 
this country. 


HILBERT, DAVID 


Noted German mathematician, 1862-1943, who did advanced work in geometry, theory of invariants, integral equations, and 
mathematical physicist. 


Noted particularly for his development of Hilbert space. 


HOLE (ELECTRON HOLE) 


An unfilled vacancy in an ordering of electron energy levels, as in a lattice or in the Dirac Sea. 


Electron energy levels have two energy states: (1) positive energy state, and (2) negative energy state. The positive energy states 
are associated with the positions of normal energy electrons. The negative energy states are almost all filled, and this is the 
Dirac sea. 


The absence of an electron from either energy state creates a particular kind of hole. When an electron is absent from an 
electron positive energy state position in a lattice, that results in an excess of positive charge at that point vacated by the 
electron. Note that when an electron then refills that hole (recombination occurs), the electron remains in a positive energy 
state, does not disappear, and no radiation occurs. 
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When an electron is lifted from an electron negative energy state in the Dirac sea, that leaves behind a hole in the negative 
energy state in the Dirac sea. When an electron subsequently refills that hole, it "falls" in and disappears, decaying to a lower 
energy level and emitting radiation due to the difference in the energy levels. 


The difference between holes in the Dirac sea and holes in the electron positive energy levels in a lattice, are very different. In 
short, they lead to two quite different kinds of "hole and electron" interactions. In the lattice "hole-filling" (recombination), 
there is no excess radiation given off and the electron does not disappear from the positive energy continuum. In the Dirac sea 
hole-filling, excess radiation is given off and the electron disappears from the positive energy continuum. 


Under the influence of an electric field, a positive energy hole in a crystal lattice—where an electron has left and is therefore 
absent—will effectively propagate through the lattice as a positive charge, but usually much slower than the electron propagates 
in the opposite direction as an electron current. The process is actually more complex and involves continuous interaction with 
the electrons and their physical distribution pattern and location. The hole current is mathematically treated as a special positive 
charge current, often referred to as a positron current. In a current-carrying conductor or semiconductor, one has a current of 
electrons traveling in one direction and simultaneously a current of holes (hole positrons) traveling in the opposite direction, but 
recombining. 


As stated, in addition to lattice holes, there also can exist unfilled holes in the Dirac negative energy states comprising the 
vacuum, particularly when fields are present. In this case, it is a negative energy hole. A positive energy electron that falls into 
a Dirac sea hole will emit energy as it falls to that lower energy state. To lift one of the electrons from the Dirac sea and leave a 
hole, energy must therefore be added to the negative energy electron in the Dirac hole. 


When fields are present, Dirac holes may exist and may move as hole current in circuits under certain conditions. The situation 
is complex; see Felix Finster, "Definition of the Dirac Sea in the Presence of External Fields," Adv. Theor. Math. Phys., Vol. 2, 
1998, p. 963-985. Updated copy (version 4) is on http://xxx.lanl.gov/abs/hep-th/9705006. 


When a free electron fills a positive energy hole in a lattice (positive electron energy state), this effectively disposes of both the 
hole and the free electron which is now a bound electron, and is called recombination. The electron does not disappear. In a 
material lattice, there is no energy radiation from this, just the disappearance of the hole and the "binding" of a free electron so 
that it is no longer free. 


In visualizing positive hole currents, passing the hole current though a surplus of available electrons (as in a negative charge 
donor material) will result in "hole filling" and recombinations. One may therefore speak of disposing of unwanted hole current 
by recombination, and in fact this is widely accomplished in semiconductors by controlling the doping. 


HOLE CONDUCTION (LATTICE) 


The movement of electron vacancies (holes) in a lattice continually left behind by hopping of the electrons as they break loose 
from their bonded positions and move freely in an electron current. 


When an electron hops out of a lattice bond, it leaves behind a bonding gap or "hole" in the positive electron energy state at that 
bond site, so that an extra positive charge appears there at the hole. As the electrons move in one direction in a conducting 
lattice, the holes move in the opposite direction in a "positive current", but at a much slower pace than the electron current 
moves. 


HOLE CURRENT (LATTICE) 


See hole conduction (lattice). 


HOMEOPATHY 


A system of medical treatment based on the theory that certain diseases can be cured by giving very small doses of substances 
which in a healthy person would produce symptoms like those of the disease. (Opposed to allopathy). 


Homeopathy is based upon formation and use of dimensioned potentials (particularly the potential composed of the extremely 
rapid "making and breaking" hydrogen bonds in a fluid) containing vacuum engines. Any material or solute, and therefore any 
molecule, contains its own specific vacuum engine, its own charges, and its own dimensioned potential. Dissolving the material 
in water, or even using a suspension of it in water, allows the bonding potential in the water to interact with the potential of the 
solute or suspension. Potentials superpose, and they also diffuse and mix their inner structures (vacuum engines) into each other. 
So the material or solute diffuses its vacuum engines into the interior of the hydrogen bonding potential, in effect ordering and 
templating the hydrogen bonding itself! Vigorous shaking of the suspension or solution assures that all the fluid and H-bonding 
potential is exposed to the solute of suspended particles, so that a thorough exchange of vacuum engines occurs. This process in 
homeopathy is called potentizing. It's actually just creating the desired internal vacuum engines in the H-bonding potential of the 
water. Once that's done, there's really no further need for the solute or the suspended particles. By repeatedly diluting the 
solution to the extreme, then one can reach a point where there is a high probability that not a single molecule of the original 
solute is remaining in the fluid. Yet in each dilution, shaking can be used to insure the even spread of the vacuum engines 
through the newly introduced H-bonding potential in the newly introduced water. At the end, there exists an altered fluid whose 
H-bonding potential now contains the desired vacuum engines. Drinking that water now introduces those vacuum engines into 
the body fluids, bloodstream, etc. The ingested dilute new vacuum engines will then diffuse through the various potentials of the 
body, and produce altered chemical functioning of the kind that could have been induced by the chemical or active solute 
material. The advantage is that the harsh material residue of the chemical or solute is not present in the body, as it is when 
allopathy is utilized. 


HYPERFUNCTIONING 


Functioning in hyperspace as opposed to 4-dimensional Minkowski space. 


Higher topological functioning. 


HYPERSPACE 


Refers to a space of more than four dimensions, and specifically to those spatial dimensions outside the normal three. 


IDENTITY OF OPPOSITES 


On the boundary, A and not-A are identical. If all of a thing is collected, one reaches the boundary of that thing and it turns into 
its own opposite. 


INERTIAL FRAME 


A frame of reference in which force-free bodies move along straight lines, and the postulates of special relativity are valid. 
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In the new approach, this notion is extended; even in an inertial frame, force-free bodies may move along straight lines, the 
postulates of special relativity may remain valid, and yet the EM hidden variable may induce other changes in the usual laws of 
nature due to the action of hidden vacuum engines infolded in the dimensioned local spacetime (vacuum potential). 


INFOLDED HIDDEN DYNAMICS 
Refers to: 
(i) Bohm's hidden variable theory and the internal dynamics of the hidden variables/entities themselves, and 


(ii) to the hidden biwave pairs comprising a scalar potential, with the internal dynamics of those waves such as tuning off 
harmonic frequency, multiplication, variation of phasing and magnitude, etc. 


Also, by Whittaker 1903 the scalar potential can be decomposed into the bidirectional wavepair set in harmonic series. By 
Whittaker 1904, each of the waves in a biwave pair can be further decomposed into two potentials, so each pair of waves would 
consist of four potentials. That is, the entire set of internal biwave pairs can be replaced by four times as many internal "partial 
potentials" as was the number of biwave pairs. Then Whittaker 1903 can be applied once again to break each one of those scalar 
potentials into new biwave pairs, and so forth and so forth. So the potential can be expressed as waves within waves within 
waves, or potentials within potentials within potentials, and so on. The neat thing is that each successive infolding (internesting) 
is a higher dimensional functioning and a higher topology. So one can build (with some little pain!) specific infolded wave 
patterns that will work in—say—the 7th dimension of hyperspace, or the eighth dimension, and so on. This is why I called the 
internal structuring of a potential (or the two potentials comprising an EM wave) dimensioning the potential or the wave. As a 
half-baked nuclear engineer whom the Army never let practice his discipline, I wanted some way to directly engineer the 
nucleus. That has now been found. Unfortunately it has also already been highly weaponized in secrecy by one or more foreign 
nations. In other words, one can design a signal and assemble it (with some difficulty) that will flip one quark in a nucleon in an 
atom. That way one can transmute an element either into the next higher element isomer or the next lower element isomer. 
Using a quantum potential to "transport" the necessary vacuum engines, the effect can be accomplished at a great distance, in 
multiple targets simultaneously, and the effect is not shieldable. "Jumps" in nuclear transmutation can also be accomplished. The 
migration of electrons to and from an atom (as in solution, e.g.) makes and negates ions continuously. Thus continually the 
external potentials and the nuclear potentials intercommunicate. This means that their vacuum engines continually diffuse. Any 
dimensioning of the external potentials will be passed into the nuclear potentials as a dimensioning action also. If certain 
conditioning vacuum engines are present in the external potentials, then the slow diffusion into the nuclear potentials begins to 
affect the nucleons and their interactions, the quarks comprising the nucleons, the particles such as pions continually exchanged 
between nucleons, etc. The mechanism for nuclear transmutations and production of new species is there! I believe, e.g., and am 
working to more clearly express, that the major mechanism producing the new nuclear species in cold fusion experiments just 
such dimensioned potentials, involving the inadvertent dimensioning of potentials comprised of the hydrogen bondings of the 
water and other factors. 


INFOLDED REAL VECTOR COMPONENTS 


Well, simply take a set of real force vectors that altogether sum to a vector zero resultant. 


That "vector zero system" is a zero with respect to forced translation of a particle or mass. It is not an absence per se, but is the 
presence of specifically hidden and "infolded" real vectors. Two elephants pushing each other to a draw form such a "zero- 
translating" system. That "zero system" is quite different from two crickets pushing against each other to a draw! Anyone who 
thinks all zeros are "absences" and who thinks all zeros are equal, is invited to try standing between the crickets and observing 
how he feels, then standing between the elephants and see how he feels. The latter might be a real bummer. So zeros can differ! 
And a zero can be a presence of many real things, all still there but "infolded" and "hidden," but just the absence of any one and 
only one thing. Even in arithmetic, e.g., we are free to pull 5-3-2 right out of 0, or pull out 4-7+8-6-2+5+1+1-3-1/2-1/2 (if I got 
the arithmetic correct!). And so on. So we have always used the fact that a net zero can have a real internal composition, without 
detailing it exactly. We teach our schoolchildren to do it, but fail to tell them what they are doing! 


When you sum EM force fields to zero, the fields are still there and real. You have altered the energy of the system or volume, 
and also the potential energy of the system or volume. And you have done it in specific directions, magnitudes, etc. along the 
"fingers" of the infolded patterns. In short, you have made a specific vacuum engine. Mass, fluid, nuclei, molecules, etc. 
exposed to that "conditioned vacuum potential" may well undergo physical and chemical and electrical changes. Golden once 
performed experiments which powerfully conditioned the local vacuum, and all clocks and watches (mechanical, electrical, etc.) 
in the local area were awry for four days. 


INFOLDING 


With reference to signals, infolding means "placing the signal or modulation or change upon one or more of the internal 
bidirectional wavepairs comprising the scalar potential. 


Since all EM potentials ultimately represent changes to the ambient vacuum potential, one has conditioned or altered the 
vacuum itself when infolding is utilized. Infolding of EM signals, vectors, and directions produces vacuum engines. By 
Whittaker's principle and Bearden's corollary, these vacuum engines can be designed to affect matter—including atomic nuclei, 
nucleons, etc.—in any manner desired. 


INFORMATION CONTENT OF THE FIELD 


Russian euphemism for the structuring of the hidden longitudinal EM waves and their dynamics, that comprise any EM 
potential, field, or wave. 


INFRASONIC 
Below sonic. 


Frequencies below what the ear can hear. Below about 20 Hertz. 


INTERFEROMETER 


An instrument in which a wave is split into two waves or beams, which after traveling over different paths are subsequently 
reunited and display interference. 


INTERFEROMETRY 
Measurement of wavelengths of light and very small distances and thicknesses, 


..for determining indices of refraction, and for analyzing small parts of a spectrum by means of the interference phenomena of 
light. 


http://www.cheniere.org/references/annotated_glossary.htm 55/83 


1/26/2018 


ANNOTATED GLOSSARY 
INTERNAL SPACE 
To be added. 


ITERATED 
Done repeatedly, like picking beans one at a time. 


JOSEPHSON EFFECT 


Flow of Cooper pairs (superconducting electron pairs) across a thin dielectric separating two superconducting electrons, in the 
absence of a voltage drop. 
That is, the pair of electrons can "tunnel" through a thin insulating barrier. 


JOSEPHSON JUNCTION 
The thin dielectric separating two superconducting electrons, with subsequent Josephson tunneling of Cooper pairs. 


JOSEPHSON TUNNELING 
See Josephson effect. 
JOULE 


A measure of energy. 
One joule equals one watt for one second. In physics the unit of work or energy in the MKS system, being the amount of work 


done by one newton acting through a distance of one meter, equal to 10,000,000 ergs. 
JUNG, CARL GUSTOV 


Noted Swiss psychiatrist and psychologist who founded Jungian analytical psychology, formulated the principle of 
synchronicity, and advanced and delineated collective unconscious mind. 


From the content of his German patients, Jung predicted WW II two decades before it occurred. 


KINDLING 


Coherent integration (adding) of similar virtual components among the vast "noise" of dissimilar virtual components, so that the 
"signal-to-noise" ratio of the integrated signal steadily increases, and the integrated "observable signal" grows out of the 
background virtual state noise. 


This "kindling" process is directly analogous to coherent integration of nondiscernible radar signals far beneath the received 
noise, to build and extract the real radar return signals from targets. This sort of process dramatically increases the "sensitivity" 
of the radar. Real, very tiny signals even 100 dB or more beneath the noise level can be retrieved in such fashion by modern 
radars. 


Similar processes can integrate very minute signals already passed into the virtual state and presumed to be nonexistent. 
Usually, however, the difference frequency between two frequencies at least one harmonic interval apart must be used, 
considering the vacuum's virtual flux state as an isotropic nonlinear medium. 


One may also hypothesize that potentials and propagating signals may decrease with distance, but are never truly "lost" in that 
they never reach a total zero. When they reach the quantum level, further decrease in amplitude simply results in their passing 
into the virtual state (subquantum level). 


KIRCHHOFF'S CURRENT-LAW 


At any time, the sum of the instantaneous currents flowing into a node or point in a circuit equals the sum of the instantaneous 
currents flowing out of that node or point. 


KIRCHHOFF'S VOLTAGE LAW 


At any time, the sum of all voltage rises in a closed loop circuit equals the sum of all drops in that closed loop circuit. 


LAMB, WILLIS EUGENE JR. 


American physicist and Nobelian who discovered the hyperfine structure of the hydrogen spectrum, and first measured the 
interaction of the vacuum energy that generates a change in the energy levels of the hydrogen atom, according to Dirac's theory 
and quantum electrodynamics. 


LAMB SHIFT 


A very small correction to the first excited state of the hydrogen atom due to interaction of the vacuum. 


Willis Lamb experimentally confirmed this prediction of quantum electrodynamics to high accuracy. 


LAMELLAR CURRENT 


Current in thin layers. 
Thin layers of current. Thin sheets of current. 


LASER 


A device that generates light in which all the photons are exactly in step and produce a coherent beam. 

Laser light has one wavelength and is more easily controlled than other kinds of light. Use of a laser to perform interferometry 
is one way to create holograms; use of a laser to illuminate a hologram is one way to read it. Originally the word "laser" was an 
acronym that stood for "light amplification by stimulated emission of radiation." Note that when TiO, particles in suspension, 
with a small amount of fluorescent dye added, are weakly illuminated by a small coherent light source (a laser), a tremendous 
room-filling output of coherent light emission occurs, by the anti-Stokes emission effect. This is lasing without population 
inversion, and it is a validated and easily testable overunity process. This is the process patented by Lawandy. 


LASING WITHOUT INVERSION 
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The amplification of coherent light in an intensely scattering medium, comprised of certain powdered laser crystals or 
suspensions of similar material, where a variety of phenomena such as gain narrowing and amplifying random walk of light 
propagating in the medium, combine to give laser emission with diffusive feedback. 


Gain tends to depend on the volume of the medium, so that at a certain medium the gain in light amplification by the medium 
exceeds the losses, and the laser action results above this critical volume. The intensity of the light scattering (multiply 
reflecting) in the medium then will increase rapidly until an "explosion" of light results in an intense flash of coherent light in 
all directions from the medium volume. 


If the excitation is still present, the process will be repeated and the energy density will again exceed the critical value, rapidly 
generating another intense flash of light. This process can be repeated many times, given the presence of continued excitation. 


A very interesting phenomena that can occur is coherent backscattering. Here the light scatters over both a forward-time path 
and a time-reversed path, perhaps with each path consisting of more than 1,000 scatterings. Because of time-reversal symmetry, 
the two waves (forward and backward) acquire exactly the same (though random!) phase. So the two waves after all this 1,000 
scatterings on their paths, meet and interfere constructively in the direction back toward the exciting light source. 


In theory the mean free path can be made shorter and shorter, so that all the light would be trapped inside the medium. This is 
called Anderson localization, and it has been reported in the literature; see D.S. Wiersma, P. Bartolini, A. Lagendiji, and R. 
Righini, "Localization of light in a disordered medium," Nature, Vol. 390, 1997, p. 671; John Sajeev, "Frozen light," ibid., p. 
661-662. 


This work grew out of original work called out by Letokhov but largely ignored for more than two decades. 


References: D. Wiersma and A. Lagendijk, "Laser action in very white paint," Physics World, Jan. 1997, p. 33-37; — "Light 
diffusion with gain and random lasers," Physical Review E54, 1996, p. 4256; N.M. Lawandy et al., "Laser action in strongly 
scattering media," Nature, Vol. 368, 1994, p. 436; V.S. Letokhov, Generation of light by a scattering medium with negative 
resonance absorption," Sov. Phys. JETP, Vol. 26, 1968, p. 835. 


Note that we have nominated a version of this process, together with consideration of the erroneously discarded Heaviside 
nondiverged energy flow component, as the fundamental mechanism proposed to be involved in gamma ray bursters, x-ray 
bursters, and in some gamma ray and x-ray flashes associated with atmospheric phenomena on earth in thunderstorms, etc. We 
also nominated the missing Heaviside energy flow component as the agent accounting for the excess gravity (some 90% of the 
total gravity) in the arms of spiral galaxies that hole those arms intact so they do not fly apart. See T.E. Bearden, "Dark Matter 
or Dark Energy?", Journal of New Energy, 4(4), Spring 2000, p. 4-11 (also available on http://www.cheniere.org); — "Giant 
Negentropy from the Common Dipole," Proceedings of Congress 2000, St. Petersburg, Russia, Vol. 1, July 2000, p. 86-98. 
Also published in Journal of New Energy, 5(1), Summer 2000, p. 11-23. Also carried on DoE open website 
http://www.ott.doe.gov/papersbooks.html and on http://www.cheniere.org. 


LAW OF PHYSICS 


A restriction placed upon the physical mechanisms that can occur under certain broad assumptions as to the background 
situation and environment. 


Actually, in nature there are no such rigidly fixed "laws"; these are only man's synthesis for the behavior of large classes of 
systems under very general conditions. Any "law of physics" can be violated if the conditions contained in its assumptions are 
violated. Conservation laws are often touted as "laws of physics." Actually, the conservation laws assume a closed system or 
one in equilibrium, and a linear spacetime (Lorentz frame). If either or both of these assumptions is locally violated, any or all 
of the conservation laws can be violated locally, even though the overall global conservation is still upheld. Quite simply, in that 
case one has opened the system (broken symmetry). In particle physics, broken symmetry already results in violation of one or 
more of the conservation laws. In leading Russian physics journals, papers are regularly published containing unrestricted 
general relativity with concomitant violation of any and all conservation laws. 


LAWANDY PATENTS 


Patents covering and related to anti-Stokes emission (excess emission of energy) in strongly scattering, optically active media 
such as TiO2 particles in suspension. 


More energy is emitted than one must input to stimulate the effect. It is being hailed as a new form of lasing, without the 
requirement for population inversion. 


LETOKHOY, V. S. 


Russian pioneer in excess emission phenomena from stimulated media. 


LETOKHOV EFFECT 


The excess emission (overunity emission of ener henomena in strongly scattering, optically active media, usually referred 
to as "negative absorption of the medium". 


For an overview, see V. S. Letokhov, “Stimulated emission of an ensemble of scattering particles with negative absorption,” 
ZhETF Plasma, 5(8), Apr. 15, 1967, p. 262-265; —‘Generation of light by a scattering medium with negative resonance 
absorption,” Sov. Phys. JETP, 26(4), Apr. 1968, p. 835-839; — “Laser Maxwell’s Demon,” Contemporary Physics, 36(4), 
1995, p. 235-243. 


LOCALITY 


Characteristic where interactions are local in spacetime. 


LOCALIZED 


Confined to a small region of a large system rather than being extended through the system or at a distance. 


LOCAL VIRTUAL PHOTON FLUX OF VACUUM 


Refers to a local region of the vacuum, which also refers to the vacuum flux density of that region. 


LONGITUDINAL COMPONENT 
In EM waves, the longitudinal component of the fields along the direction of travel 


..as opposed to the transverse components at right angles to the direction of travel. 


LONGITUDINAL E-FIELD 
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We may divide any electrical field into two components, a transverse component and a longitudinal component. 


Of course one or the other may be a zero vector. 


LONGITUDINAL GRADIENT 


Compression wave gradients (differences) in density or pressure, 


..considered in a direction from their origin along the direction of primary movement, vs. transverse waves, which act 
perpendicular to that direction. 


LONGITUDINAL INTERIOR WAVE 


In conventional theory, the electric portion of the EM wave is a transverse field oscillation, and the longitudinal component is 
essentially zero. 

In the new "infolded" wave approach, there is no overall transverse gradient in the vacuum potential, but there is an infolded 
longitudinal gradient which oscillates "inside the vacuum potential." This is rather like a "pressure wave" transmitted under 
water, without causing a surface wave involving physical upheaval and fall-off of the water. In EM, by analogy the speed of the 
"bulk upheaval" transverse wave is nominally c, the speed of light in vacuum [but see discussion of galloping waves, for what 
really happens! ]. The speed of the pressure wave, under water, may be very much greater than c, because it is a special 
"tunneling" process and it also involves the galloping wave effect. Experimental measurement of superluminal tunneling 
velocities—such as more than 4c—are already well-known in the literature. 


To better visualize this "pressure wave," consider that it is like a sort of "velocity modulation" upon the edge of the 
conventionally-visualized plane wave front of a traveling transverse wave, except now the plane itself does not move. All the 
succeeding planes are "bumped" by the velocity modulation of one plane, and so the velocity modulation propagates through 
(inside) the vacuum potential as a modulated pressure wave, without transverse change of the potential. 


Now we have a very special medium! It consists of bidirectional EM wave pairs, one passing through the other. In such a case, it 
is already known that the speed of a "planar wave front" in the superposition and resulting interference of two oppositely 
moving waves can in fact greatly exceed the speed of light momentarily, then slow dramatically below than the speed of light, 
etc., so long as the average velocity is c. This is called the galloping wave effect. [E.g., see William G. Harter et al., "Galloping 
waves and their relativistic properties, American Journal of Physics, 53(7), July 1985, p. 671-679.]. Since the plane wavefront 
within the interior can in fact vary its velocity, we are quite free to use this "velocity pulse modulation" effect of wavefront 
speed variation, to place signal intelligence upon the planar wave front speed variations. So we can transmit hidden pressure 
waves with intelligence on them, through the interior of the vacuum potential. Further, the restriction to an average velocity of c 
does not have to apply, and the planar pressure pulses can be transmitted much faster than c. This is the basis of the work Fogal 
and I are struggling with, in order to achieve superluminal communication. It is also what we have been struggling with in an 
effort to come up with a communication system that can propagate infolded signals inside the H-bonding potential of the ocean 
itself, so that high-data-rate communications with deep submarines could be utilized, at any distance, and the huge, gawky, 
frightfully expensive, and environment-affecting ELF systems be done away with. We also think it should eventually be 
possible to develop an underwater radar type of system, but it's far too early at this point to try to conceptualize just exactly how 
it would work. 


LONGITUDINAL WAVE 


A "pressure" type of wave, similar to sound, in which the vibrations are along the direction of travel of the wave. 


Hence, a wave composed of alternating densifications and rarefactions, where we focus upon the longitudinal component of the 
changes. In the past we have used the term "scalar waves" to imply longitudinal standing waves, such as in one infolded Stoney- 
Whittaker wavepair inside the scalar potential. In classical EM theory, the Poynting vector predicts no longitudinal wave of 
energy from a time-varying, electrically charged source. In fact, even in the ordinary theory, an exact solution of the problem 
does allow this longitudinal wave, as shown by Keech and Corum, International Journal of Theoretical Physics, 20(1), 1981, 
pp. 63-68. Conventionally, as explained elsewhere in this glossary, the classical electromagnetic wave is modeled as a vector 
string wave, comprised of transverse vibrations on implicitly assumed material taut strings in the vacuum. In the new approach, 
such transverse vector force field waves (Hertz waves) do not exist as such in vacuum; instead, two coupled, dynamic scalar 
potentials exist there. The E and B fields are formed and exist as the these potentials and their gradient coupling to spinning 
charged detecting mass particles. 


LONGITUDINALLY 
Of or in length. Running or placed or operating or changing lengthwise. Opposed to transverse. 


LORENTZ, HENDRIK ANTOON 


Renowned Dutch physicist and Nobelist, 1853-1928, who developed the Lorentz transformations and Fitzgerald-Lorentz 
contraction. 


He shared the Nobel Prize for discovering the Zeeman effect. 


LORENTZ INVARIANCE 


An inertial frame is independent of the velocity of the frame relative to any other frame. 


LORENTZ INVARIANCE PRINCIPLE 


The principle that the laws of physics are the same in all reference frames. 


LORENTZ REGAUGING 
Changing the two potentials in the Maxwell-Heaviside equations in potential form so that the resulting equations have the 
variables separated. 


An unfortunate effect is that this discards all Maxwellian systems far from equilibrium in their vacuum exchange, hence 
discards all permissible Maxwellian COP>1.0 systems. 


LORENTZ SYMMETRY 
Referring to the symmetrical regauging by Lorentz of Maxwell's equations. 


LORENZ, LUDWIG VALENTIN 
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Scientist who first changed Maxwell's equations—two years after their publication in 1865—by (effectively) symmetrically 
regauging them, thereby unwittingly discarding all Maxwellian systems far from thermodynamic equilibrium with the active 
vacuum. 


See L. V. Lorenz, "On the identity of the vibrations of light with electrical currents," Philosophical Magazine, Vol. 34, 1867, p. 
287-301. In this paper Lorenz gave essentially what today is called the Lorentz symmetrical regauging. 


Comment: (gratefully received from T. Barrett) This paper gave f(t-r/c) functions. Fitzgerald said that Lorenz's functions were 
essentially the same as his, and Fitzgerald became a leading proponent of "retarded potentials". But it is believed that Fitzgerald 
was unaware of Lorenz's work until the 1880's, so he is given credit for parallel development. Some people talk of Fitzgerald- 
Lorenz functions. This is a regauging, but the term "gauge" (inspired by railroad gauges) was first introduced by Hermann Weyl 
in the 1900s. He used it for a change in length and was shot down by Einstein's theory—Weyl's theory was not relativistic. The 
idea resurfaced in the 1920s when quantum theory was being formulated, but this time it meant "change in phase" and not 
"change in length". 


Comment by T.E.B.: Thus "Lorentz" regauging of Maxwell's equations really was first done by Lorenz in 1967. However, not 
too much attention was paid to L. V. Lorenz’ work (e.g., by Fitzgerald). When H. A. Lorentz later used symmetrical regauging 
(essentially Lorenz' regauging), his influence was so great that it was adopted straightaway and has remained adopted to this 
day. 


LOW ENERGY NUCLEAR REACTION (LENR) 


Cold fusion, or the anomalous transmutations of elements which occur in certain electrolytes with specially prepared palladium 
electrodes. 


The transmutations occur even though in conventional theory there is insufficient energy to accomplish them. 


Conventional science has rather vehemently attacked cold fusion and many of the cold fusion scientists, even though there are 
now hundreds of successful experiments in multiple laboratories throughout the world. 


In our view, once the properly-prepared palladium lattices are loaded with positive ions, the formation of temporary, fleeting 
time-reversal zones in the electrolyte temporarily reverses the law of attraction and repulsion of charges. Thus H+ ions, e.g., 
may attract each other in even numbers (opposite numbers are forbidden by the Pauli exclusion principle), so closely that each 
enters the strong (nuclear) force region of the other, so that the group becomes a quasi-nucleus. Note that the gluons are 
partially "unglued" by the TRZ formation, and so the preferred method of "decay" of the anomalous TRZ state as the 
surrounding electrolyte ions move to negate it, is by flipping of a quark. One D+ ion coupled to one H+ ion, e.g., when 
attracted into a quasi-nucleus in a TRZ, may decay into tritium by flipping one quark and changing one of the protons into a 
neutron. Two H+ ions may decay into deuterium (D+) by flipping one quark and turning an H+ into a neutron. Two D+ ions 
may simply "tighten further" into a real nucleus as the TRZ decays, and result in an alpha particle (helium nucleus). The TRZ 
hypothesis does precisely explain the most important reactions that are experimentally shown to occur. For more on this 
hypothesis, see T. E. Bearden, "EM Corrections Enabling a Practical Unified Field Theory with Emphasis on Time-Charging 


Interactions of Longitudinal EM Waves," Explore, 8(6), 1998, p. 7-16; — ., "EM Corrections Enabling a Practical Unified Field 
Theory with Emphasis on Time-Charging Interactions of Longitudinal EM Waves," Journal of New Energy, 3(2/3), 1998, p. 12- 
28. 

MAGNETIC DIPOLE 


Paired north and south magnetic poles of equal strength over microscopic or macroscopic distance. 


MAGNETIC INDUCTION 


The act of a change in magnetic field producing an electric field at right angles, which in turn produces electron flow. 


MAGNETIC SPIN 


Refers to the intrinsic angular momentum, known as spin, of electrons, protons, and neutrons, etc. 


The electrons combined in an atom or ion have a resultant angular momentum, that is the combined intrinsic spin of the 
electrons and the angular momentum due to their motion around the nucleus. There is also a magnetic moment associated with 
this angular momentum (spin) whenever it is nonzero. Therefore atoms or ions with nonzero spin are magnetic atoms or ions. 
This is often loosely referred to as "magnetic spin." It is actually the magnetic moment of nonzero spin. 


MAGNETOELECTRONICS 
New microelectronic components which exploit the spin of the electron rather than its charge. 


References: A Barthelemy et a/., "Giant Steps with Tiny Magnets," Physics World, Nov. 1994, p. 34-38; G. Prinz, 
"Magnetoelectronics," Science, Vol. 282, 1998, p. 1660. 


MAGNETORESISTANCE 


A change in electrical resistivity in a material when a magnetic field is applied to the material. 


MAGNETORESISTANCE, COLOSSAL 


A very large change in electrical resistance observed in the manganese perovskite materials when a magnetic field is applied to 
them. The effect in these materials is the largest magnetoresistance effect known at present. 


See N. A. Babushkina et a/., "Metal-insulator transition induced by oxygen isotope exchange in the magnetoresistive perovskite 
manganites," Nature, Vol. 31, 1998, p. 159; L. I. Balcells et al., "High-field magnetoresistance at interfaces in manganese 
perovskites," Phys. Rev. B, Vol. 58, 1998, p. R14697; M. Blamire ev. a/., "Understanding and utilizing colossal 
magnetoresistance materials," Phil. Trans. Roy. Soc. A., Vol. 356, 1998, p. 1469-1712. 


MAGNETOSTATIC SCALAR POTENTIAL 
Roughly, the "pole strength" differential between the two poles of a magnetic dipole. 


Anyone who wishes may polish this definition. 


MASSLESS DISPLACEMENT CURRENTS 


Currents without mass. 


Examples in the standard theory include dd/dt, dE/dt, dP/dt, dB/dt, etc. 
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MATTER 
Highly condensed 3-spatial energy, compressed by the factor ce. 


and with the observation process d/dt having been applied to the fundamental masstime entity to provide mass as a frozen 
snapshot. Matter, of course, has internal structure, order and organization, and dynamics. All matter is in a continuous 
energetic exchange with its vacuum (4-spatial) environment. 


MAXWELL, JAMES CLERK 


Brilliant scientist who first formulated the unified theory of electricity and magnetism. 


James Clerk Maxwell was born on June 13, 1831 in Edinburgh, Scotland. In 1847 he entered the University of Edinburgh, then 
transferred to Cambridge in the fall of 1850. After graduation, he stayed on at Cambridge in a research position. He was elected 
a Fellow of Trinity College and placed on the staff of college lecturers. In 1856 he returned to Scotland, where he took up a 
Chair of natural Philosophy at Marishal College, Aberdeen. In autumn, 1860 he took a new position as Chair and Professor of 
Natural Philosophy and Astronomy at King's College, London (a position he held until 1865, at which time he resigned). 
Maxwell was financially independent. He was elected to the Royal Society in 1861, while at King's College. From 1865 to 1871 
he resided at his ancestral Scottish country home, Glenlair, developing his major ideas into book form. Maxwell returned to 
Cambridge in 1871, where he became the first holder of the Cavendish Chair of Experimental Physics. There he also supervised 
the construction and operation of Cavendish Laboratory. His treatise on electromagnetism appeared in 1873. He held his 
position at Cambridge until he died on Nov. 5, 1879 at age 48, of a form of stomach cancer—the same ailment that had killed 
his mother when he was a child. [Thanks to Encyclopaedia Britannica! | 


MAXWELL (UNIT) 
Unit of magnetic flux, in the cgs system. 


MAXWELL'S ELECTRODYNAMICS 


Maxwell's electrodynamics is Maxwell's equations. 


MAXWELLIAN SYSTEM 
Any physical or electromagnetic system whose electrodynamic operations obey James Clerk Maxwell's electrodynamics model. 


The term is usually applied with respect to those systems which obey a highly reduced subset of Maxwell's after the Lorentz 
regauging of the Maxwell-Heaviside equations. This subset is now inappropriately referred to as "Maxwell's equations". This is 
unfortunate. As a result, today many scientists and most engineers no longer understand that Maxwell's theory—when 
embedded in a higher topology algebra—permits a vast richness of additional EM systems and behaviors, including full unified 
field theory operations. In the standard U(1) gauge symmetry electrodynamics, all these higher symmetry functions and 
systems are excluded a priori. From our view, this is particularly sad since these arbitrary reductions of Maxwell's theory 
arbitrarily excluded all EM systems far from equilibrium in their exchange with the active vacuum. Hence almost all scientists 
and engineers believe it is against the very laws of nature to propose an electrical power system that produces more energy out 
—and more work in the load—than the energy input made by the operator himself. This sad error has resulted in (1) crippled 
electrical power systems that extract their output energy from the vacuum but kill themselves faster than they power their loads, 
(2) the giant pollution of the earth, (3) extraordinary energy costs, (4) struggles and wars over oil and energy resources, and (5) 
the looming giant economic collapse of the economies of many nations. Further, unless this latter facet is checked, it may also 
lead to (6) the unleashing of all the weapons of mass destruction in the arsenals of many nations, destroying all civilization and 
much of the biosphere. 


McCREA 
To be added. 


MICHELSON, ALBERT ABRAHAM 


German-born American physicist who invented an interferometer (Michelson interferometer) named after him. Michelson used 
his interferometer in a renowned experiment designed to measure the velocity of the earth through the ether, which would 
produce a shift in his interferometer pattern. No such shift was observed, which indicated the absence of an ether wind and was 
largely responsible for the downfall of the concept of the material ether which had been assumed previously. 


Reference: Albert A. Michelson and Edward Morley, "Influence of Motion of the Medium on the Velocity of Light," American 


Journal of Science, Vol. 31, 1886, p. 377-386; — "On the Relative motion of the Earth and the Luminiferous Ether," ibid., Vol. 
34, 1887, p. 333-345. 


MIND 


From the medical view, with thanks to Webster's Medical Desk Dictionary, Merriam-Webster Inc., Springfield, 
Massachusetts, 1986: (1) The element or complex of elements in an individual that feels, perceives, thinks, wills, and especially 
reasons; (2) the conscious mental events and capabilities in an organism, (3) the organized conscious and unconscious adaptive 
mental activity of an organism. 


See an extended discussion of mind under energy. 
MIND-BODY COUPLING 


To be added. 
MIND-MATTER INTERACTION 


The n-space interaction between the time-like mind and its time-like operations and the 3-spatial physical body and its 3-space 
operations. To first order, we may treat these interactions in four dimensions. 


MIND OPERATIONS 
To be added. 


MOTION 
To be added. 
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MOTIONLESS ELECTROMAGNETIC GENERATOR (MEG) 


Transformer-like COP>1.0 electrical power generator invented by Bearden, Kenny, Hayes, Moore, and Patrick which powers 
the transformer core with a permanent magnet, but separates the curled magnetic vector potential A (the magnetic field B) from 
the uncurled magnetic vector potential A, so that the magnetic field flux is retained in the core while the A-potential is 
replenished outside the core and adjacent to it. 


The overunity mechanism is thus provided by a version of the Aharonov-Bohm experiment, which proves that this splitting of 
the A-potential does occur and that the uncurled A-potential will interact energetically with electrons. In short, by "splitting the 
potential" and potentializing two paths to the same energy density as the original unsplit potential, the MEG doubles the 
available potential energy available via the permanent magnet dipole's broken 3-symmetry in the active vacuum. Both the 
curled A-potential (magnetic field) inside the core and the uncurled A-potential outside the core interact simultaneously with the 
output coils when pulsed. Thus the output coils "doubly interact" instead of singly interacting. This "double-dipping" of 
available energy flow allows permissible COP>1.0, since the system is far from equilibrium with the active vacuum exchange. 


Pulsing applies the Lenz law effect to both the split potentials, further increasing the energy density of the two interactions with 
the output coils. The MEG nominally exhibits from COP = 1.7 to COP = 10, using two input coils. 


See M.W. Evans, P.K. Anastasovski, T.E. Bearden et al., "Classical Electrodynamics Without the Lorentz Condition: Extracting 
Energy from the Vacuum," Optik 111(6), 2000, p. 246-248; — "Inconsistencies of the Maxwell-Heaviside Theory of 
Electrodynamics: The Aharonov-Bohm Effect," Journal of New Energy, 4(3), Winter 1999,p. 236-240; — "Vacuum Energy 
Flow and Poynting Theorem from Topology and Gauge Theory," submitted to Physica Scripta (in review); — "The Aharonov- 
Bohm Effect as the Basis of Electromagnetic Energy Inherent in the Vacuum," submitted to Optik (in review), — "Explanation 
of the Motionless Electromagnetic Generator with O(3) Electrodynamics, Foundations of Physics Letters, 2001 (in press). 
See also T.E. Bearden, "Energy from the Active Vacuum: The Motionless Electromagnetic Generator," in M.W. Evans (Ed.), 
Contemporary Optics and Electrodynamics, Wiley, 2001, 3 vols. (in press), comprising a Special Topic issue as vol. 114, I. 
Prigogine and S.A. Rice (series eds), Advances in Chemical Physics, Wiley. 


MULTICOLLECTION 


Multiple collection of the same energy flow, by rerouting the passed Poynting energy back around to the collectors for another 
pass by them, with additional collection. 


A common means of "returning" the Poynting flow for additional collection is retroreflection, as in phase conjugate reflection. 


Since a nominal energy collection fraction on a single pass is only about 10°34 great many re-passes of the same energy can 
be returned. Work is done on the collector in each pass. One joule of energy can actually perform many joules of work; this is a 
change to the usual statement of the work-energy theorem, which assumes single pass, single collection only. 


MULTIPASS RETROREFLECTION 


Iteratively retroreflecting the same Poynting energy flow, each time it impinges on and passes by an intercepting collector, so 
that multiple passes of the same energy flow are made onto and by the collector. 


More and more of the passing enormous energy is collected as more and more passes by are made. The collected energy is then 
dissipated as work in the circuit or device. Such processing can allow overunity EM circuits and devices. 


MULTIPASSES 
Multiple passes. See multipass retroreflection. 


NANOTECHNOLOGY 


The fabrication of devices with atomic or molecular precision, to produce operating devices with minimum feature sizes less 
than 100 nanometers. 

Often described as a marriage between chemistry and engineering. The self-assembling of the units is referred to as molecular 
manufacturing, and the devices are built one atom or molecule at a time with programmed nanoscopic arms. As occurred with 
the modern machine and technology age, the first requirement is to develop the tools that do the working, and the "tools that 
build the tools.". That fundamental work is off the ground and running already. 


Nanomanufacturing plants capable of manufacturing bulk materials or arbitrary structures with atomic precision are envisioned, 
with almost every atom being placed precisely as desired. 


Nanotechnology may well produce the next great scientific revolution. As an example, nanobots have been visualized that will 
circulate in a human body's bloodstream and specifically attack cancer cells. Nanobots for cleaning up air and water pollution 
are possible. Food synthesis is envisioned since the technology provides the ability to combine molecules directly. 


As with all technologies, the ethics lies in the hands of the system designer and the user. Increased technology always allows 
greater use for good and greater use for bad purposes. Because of the extraordinary "evil uses" that can be employed in the use 
of nanobots, Bill Joy, chief scientist of Sun Microsystems, recommends no further development of nanotechnology and no 
further research. He stated,”... we have the possibility not just of weapons of mass destruction but of knowledge-enable mass 
destruction... hugely amplified by the power of self-replication... we are on the cusp of the further protection of extreme evil..." 


Joy's fears are well-founded. Already the union of artificial intelligence with self-replicating nanobots is foreseen. If that union 
is successful, one can foresee the unleashing of what can only be called "species" of self-replicating, smart nanobots bent on the 
mass destruction of humanity in various ways. 


Also, contrast the nanobots to our discussion of even more advanced nanotechnology of causal system robots (CSRs) using 
functioning system of causal fields (sets of longitudinal EM waves and their dynamics, prior to having interacted with charged 
mass, and thence being systems that are functioning sets of spacetime curvatures). We have already survived one massive 
world-wide insertion of an armada of such CSRs—fortunately first generation systems and with no countermeasures, so they 
were easily detected and destroyed. We may not survive the next such insertion and attack, as the maturity of the CSRs 
increases. 


Considering the usual focus of governments and human control systems, my prediction is that detrimental, self-replicating, 
smart nanobots for use in war, surprise strategic attack, and mass destruction of human targets is already on the early planning 
boards. The obvious war applications of nanotechnology will advance faster than the peaceful applications, behind a public 
screen of simpler benevolent developments. This is almost certain, since the lead time for maturing the nanotechnology is from 
10 to 20 years. This long lead time rules out most private capital ventures of substantial magnitude. It results in the 
requirement for government funding, just as development of the atomic bomb was government funded. As a nanotechnology 
"arms race" begins and heats up, one will see the equivalent of new but hidden "Manhattan Projects" in specialized mass 
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destruction weapons nanotechnology. Rather substantial funding of nanotechnology research and development by several 
nations is already a fact. 


Unethical aspects aside, the potential for useful and benevolent purposes of nanotechnology is very great. The development in 
this new field is now beginning to escalate almost exponentially, year by year, funded primarily by governments and to a more 
limited extent by private companies. 


Reference: David Cook, Jessica Voorhees, and Brian Valz, "Nanotechnology: The Coming Molecular Revolution," available on 
website http://nanotech.about.com. 


NEGATIVE ABSORPTION OF THE MEDIUM 


Excess emission from a medium, as in the Letokhov work and in Bohren's experiment. The excess energy is received from the 
vacuum interaction. 


NEGATIVE RESISTOR 


Any component or function or process that freely receives energy from outside the system in unusable or disordered form and 
outputs that energy in usable, ordered form inside the system, where that is the net function performed. 


We specifically do not include "differential" negative resistors such as the tunnel diode, thyristor, and magnetron which dissipate 
and disorder more energy from the system, overall, than they order and furnish to the system in their negative resistance regime. 


NEGENTROPIC 


Functioning to produce or involve negentropy. 


Reordering previously scattered energy without requiring the operator or experimenter to input energy to do the reordering work 
(an example is passive retroreflection of scattered EM energy). 


NEGENTROPIC ENGINEERING 


Expending a little bit of energy to form a dipole or dipolarity, and then intercepting, collecting, and using some of the enormous 
EM energy freely extracted by the dipole from the vacuum indefinitely, without using any of the extracted EM energy to scatter 
the charges in the dipole and destroy the dipole, thereby shutting of the vacuum's furnishing of copious free energy. 


NEWTONIAN 3RD LAW 


For every action there is an equal and opposite reaction. 


This law should be extended and restated something like this: "for every action there is an opposite and equal reaction if the 
causative mechanism of the reaction is allowed to occur and not first redirected away from its target." An example of a violation 
of Newton's third law as usually stated, is provided by the emission of a phase conjugate replica wave from a phase conjugate 
mirror material. No matter how powerfully pumped, the PCM does not recoil. The reason is that the antiwave cause of 
Newtonian third law recoil was intercepted by nonlinear multiwave interaction before it could reach its target nuclei, and 
rediverted away from the atom and on out of the material. Since the causative mechanism for Newtonian recoil did not occur, 
the PCM did not recoil. 


NEWTONIAN RECOIL 


As used in the paper, refers to Newton's third law reaction created as the recoil of the nucleus of an atom which absorbs an 
incoming EM longitudinal wave, or emits one. 


NEWTON'S THIRD LAW 


For every action there is an opposite and equal reaction. 


In Maxwell's electrodynamics, Newton's third law is missing. It is missing because of the coarseness of the modeling which 
Maxwell was forced to use. Maxwell's seminal paper was read in 1864 and published in 1865. At the time, neither the electron 
nor the atom had been discovered, much less the nucleus of the atom. A molecule was just a blob with no structure. Electricity 
was considered to be a thin material fluid, flowing through the wires much like water through a pipe. In fact, Maxwell actually 
wrote a material fluid flow theory, since hydrodynamics was developed at the time. 


So there was, at the time, no notion of the Drude electron gas in a wire and the positively charged nuclei in the atoms in the 
wire. So there was no notion of two oppositely charged entities in the conductor, both reacting to any EM field entering from 
space and interacting with the wire. 


Further, Newton's third law had always been used mystically without any known cause. It was experimentally established that 
the reaction occurred, but scientists were forced to just assume its occurrence. 


Consequently, Maxwell wrote equations for the reaction of a unitary electric fluid in the conductors. He knew that the wire 
recoiled, but wrote no equations containing the cause of Newton's third law reaction. 


What really happens in the wire is that both the Drude electrons rearrange their positioning vis a vis the lattice, resulting in an 
apparent current. The actual movement (drift velocity) of the electrons down the wire is very slow, in a nominal case being a 
few inches per hour. The electrons, having spin, act as little gyros so to speak, longitudinally restrained by the repulsion of the 
electrons ahead. So the electrons precess laterally, and spend most of their movement in lateral precession movement. This 
alone proves that the perturbing force is longitudinal, as indeed does Whittaker's decomposition of the scalar potential into 
longitudinal EM waves. The gradient of the scalar potential (the E-field) is also such a decomposition. But the electron 
precession waves—which is what our instruments measure in the wire—are indeed lateral waves, in general consonance with 
Faraday's notion that the force field lines were physical and like taut strings. Maxwell merely assumed Faraday's notion, to give 
us the transverse EM wave in space. Consequently, the old electrodynamics envisioned that fluid vibrations (ether vibrations) 
from space had been intercepted by the wire to shake the electric fluid accordingly. And since that electric fluid obviously 
shook laterally, that "proved" that the waves in spacetime were lateral "plucked taut string" type waves. Actually it proved no 
such thing, because they were measuring electron precession waves. 

The positive nuclei usually have a m/q ratio several hundred thousand times the m/q ratio of an equal charge of electrons. 
Hence the massive nuclei also react to the field interaction, and move very slightly in the opposite sense from the electrons. 
That reaction is ignored in Maxwell's general equations, though when the equations are applied, they require that nuclei 
movement. 


In short, the electrons precess and the nuclei recoil oppositely, and that is the generation of Newton's third law reaction. 


When we excite a wire antenna with a wave excitation, we produce both electron precession waves and nuclear recoil waves in 
the nuclei. These two waves are of equal energy, though the nuclei waves are very highly damped in magnitude because of the 
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high m/q ratio of the nuclei. Nonetheless, each of these "lateral" waves slaps the vacuum potential with identical energy. So two 
equal waves of spacetime curvature occur. I can be seen that the net vacuum wave is actually a longitudinal EM wave, 
composed of waves of vacuum (spacetime) energy rarefaction and densification. Electrodynamicists, considering the vacuum to 
be filled with a material ether, used the "effect" wave in matter as the cause wave. Hence they used a transverse EM wave in 
spacetime, when indeed the spacetime wave is and always was a longitudinal EM wave, just as Tesla insisted. 


Maxwell's equations are based primarily on the interaction of field and single charge. Actually, the reaction is always between 
the field and a dipole. Even when the field interacts with an "isolated charge", there are clustering virtual charges of opposite 
sign around the "isolated" charge so that the "isolated charge" is actually a set of composite dipoles, where each dipole consists 
of a virtual charge of opposite sign and a differential piece of the isolated observable charge. So the Newtonian third law 
reaction is also there with an isolated charge, but occurs in the vacuum itself, resulting in vacuum polarization. 


Nonetheless, the "transverse EM wave in vacuum" notion is so embedded in electrodynamics that we seem to be stuck with it. 
It means, however, that the "field in space" used in electrodynamics must be regarded as only a sort of "convenient transfer 
function" and not a real transverse oscillation entity. This of course accords with Feynman and Wheeler's pointing out that only 
the potential for the EM wave exists in space, in case a charge is brought in to interact with its gradients. 


And needless to say, since the vacuum is a big potential and only potentials and potential changes can exist in it, then 
Whittaker's 1903 paper decomposing the scalar potential into longitudinal EM waves is paramount and decisive. EM waves in 
the vacuum a priori must be longitudinal waves, because they are only the changes to the vacuum potential. And that potential 
at each and every point, changes and all, decomposes into longitudinal EM waves in 3-space with convergent longitudinal EM 
waves incoming from the time domain. 


NISBET 


To be added. 


NON-ABELIAN ELECTRODYNAMICS 


To be added. 


NONLINEAR MATERIAL 


A substance whose optical properties vary with the intensity of the light. 


Most optical substances are very weakly nonlinear, but a great deal of research has been exerted to find materials with stronger 
nonlinearities. Also, a material which creates and emits the fundamental and additional harmonic frequencies when illuminated 
with a single frequency. Many nonlinear materials also weakly produce time-reversed (phase conjugate) fundamentals and/or 
harmonics when illuminated with a fundamental frequency. Such a nonlinear material that creates time reversed waves (phase 
conjugate replica waves) is said to function as a phase conjugate mirror. The phase conjugate replica reappears in space back 
along the path in space—even through a highly distorting medium—where the input stimulus (signal wave) has traveled or is 
traveling. 


Thus the phase conjugate replica or time-reversed wave normally backtracks its signal wave stimulus to the distant source of 
that signal wave, even hundreds or thousands of miles away. This "crawfishing" and "concentrating" characteristic is also 
known as retroreflection. Note that an ordinary EM wave diverges as a function of the radius traveled away from its emission 
source, while a time-reversed or phase conjugate replica wave will converge as a function of the radius traveled away from its 
emission source (the mirror), if its stimulus signal wave was emitted from a distant point source. Ideally, a phase conjugate 
mirror produces a single time-reversed wave in addition to the input signal wave. By stressing (pumping) the mirror with the 
input of two additional opposing waves (ideally orthogonal to the input or signal wave), the phase conjugate replica wave output 
by the mirror is amplified, and may contain up to all the energy in the pumping waves. 


NON SEQUITUR 


A conclusion or inference not following from the original argument or premise. 


NONEQUILIBRIUM THERMODYNAMICS 


Colloquial term referring to the new thermodynamics of self-organizing systems and structures in disequilibrium with their 
environment. 


Since the 1960s, there has emerged in physics (and in thermodynamics!) a surprising new area: the physics of far-from- 
equilibrium systems and the self-organization and large-scale ordering of such systems. E.g., a single Bénard cell (a particular 


self-organizing circulation structure in convection-type systems), may involve the coherent behavior of some 102! molecules, in 
a region of convection where one would classically expect only randomness. These new physics and thermodynamics 
interactions are surprisingly being found in a very wide variety of systems and phenomena, including living systems and 
nonliving systems. The phenomena of interest include dissipative systems in disequilibrium with their environment, but with 
stability of their own systems and forms. Open systems in disequilibrium with their environment can permissibly achieve 
COP>1.0, and they can exhibit local negentropy. The physics and thermodynamics of such systems is still rapidly developing. 
For a good overview, see Gregoire Nicolis, "Physics of far-from-equilibrium systems and self-organization," in The New 
Physics, edited by Paul Davies, Cambridge University Press, 1989, p. 316-347. For a full technical presentation, see G. Nicolis 
and I. Prigogine, Self-Organization in Nonequilibrium Systems, Wiley, New York, 1977. 


NONLINEAR MATERIAL 


In physics, any substance whose response to an external causative or influencing agent is not proportional to the magnitude of 
the causative agent or influence. 


NONLINEAR OPTICAL FUNCTIONING (NLO FUNCTIONING) 


Functioning in a manner prescribed by nonlinear optics and quantum optics 


...particularly with respect to time-reversal effects, use of phase conjugate mirrors, phase conjugate reflection, and pumping for 
amplified phase conjugate reflection. 


To quote Knight, "A phase conjugate mixing device has remarkable optical properties: perfect retroreflection, the complete 
cancellation of optical aberrations and inhomogeneities in wavefronts, and the ability to reverse an optical beam and return it to 
its source." 


NONLINEAR PHASE CONJUGATE OPTICS 


See phase conjugate optics. 
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NONLOCALIZATION 


Producing or rendering an effect or effect-producing agent at a distance, rather than at the immediate location of the effector. 


Extended throughout a large region or system, or to a distant part of a large region or system, rather than being confined to a 
small region of the large region or system. 


NON-RIEMANNIAN (GEOMETRY) 


Riemannian geometry is the geometry of Riemannian manifolds; 


i.e., manifolds having an infinitesimal squared distance ds that is everywhere positive. A non-Riemannian geometry violates this 
property. [A manifold is a topological space with certain technical characteristics. ] 


NUCLEONS 


Name for the neutrons or the protons in a nucleus. In the nucleus, the neutrons and protons are continually changing one into 
the other by exchange of the charge. 


O(3) ELECTRODYNAMICS 
To be added. 


OPEN SYSTEM 


A system that communicates with its environment, and exchanges energy, matter, or both between system and environment. 


The system may be in equilibrium with that exchange, so that it effectively does not retain and utilize received environmental 
energy to power loads or accomplish external work. Note that it may in fact receive and store excess energy from the 
environment, or give up energy to the environment, and then remain in equilibrium under its new potential energy conditions. 
That is, the system may asymmetrical regauge itself but not utilize any of the regauging energy to accomplish external work. 
When potential is applied to an electromagnetic system, the system is similarly asymmetrical regauged and its potential energy 
is increased. However, if the system then destroys its source of regauging potential energy faster than it powers its load, it is 
said to symmetrically regauge itself when discharging its freely received excitation energy. 


The system may be far from equilibrium in its energetic exchange with its environment, and if it asymmetrically discharges its 
freely received excitation energy, it can exhibit COP>1.0. In that case the system effectively retains and utilizes some of its 
freely received environmental energy to power loads or accomplish external work, and the operator himself does not have to 
furnish that part of the energy dissipated as useful work. 


OPTICAL SWITCHING 


Refers to switching of optical signals, or switching using optical frequency switching techniques, components, and circuits. 


ORTHODOX TRANSISTORS 
Ordinary transistors in use today. 


Such transistors will not perform the Fogal semiconductor special functions. 


ORTHOGONAL ROTATION 


Simply speaking, a rotation from one direction to a direction at right angles to it. 


The Lorentz transform of special relativity, e.g., is a formula for the rotation of an object and all its parts away from its line of 
motion, as a function of the object's velocity, in a direction toward the time axis. The speed c just represents a full orthogonal 
turn, so that the intersection of the object with the observer 3-space, along the original line of motion, is zero. 


To the observer, the three dimensional object (at speeds less than c) has become a two-dimensional plane moving at speed c. Ina 
space of more than 4 dimensions, the orthorotation may be toward a higher spatial dimension rather than toward the time 
dimension. As can be seen, such orthorotation is intimately connected with the transformation of an electron or electron/positron 
pair into a photon, and vice versa. Orthorotations are extremely important when one models the physics of mind and matter 
interaction, and the physics of a living organisms including both its mind and its physical body—as in psychoenergetics. 


OSCILLATING QUANTUM WELL 


A quantum well which is oscillating in magnitude and sometimes in sign. 


OVERPOTENTIAL 


Essentially the overpotential (as in an electrode in a solution) is a shift in the Fermi level necessary to allow the electron in the 
electrode metal to have energies overlapping with vacant acceptor levels in molecules adjacent to the electrode in the solution. 


The overpotential effect appears at small "double surfaces" of things in very close contact, particularly in electrochemistry and 
in solid state physics. The overpotential enables electron transfer, e.g., by tunneling. The overpotential increases with the log of 
the reaction rate that occurs at the overpotential location. 


For a small reaction rate, the overpotential is small; but for a small increase in the overpotential there occurs a dramatic increase 
of reaction rate. Fogal has utilized the overpotential effect in his semiconductor, to great advantage in accomplishing unusual 
charge blocking and other special effects. 


One of the world experts in the theory and use of the overpotential is Dr. J. O'M. Bockris. E.g., for a short overview pointing out 
the importance of the overpotential, see Bockris, "Overpotential: a lacuna in scientific knowledge," Journal of Chemical 
Education, 48(6), June 1971, p. 352-358 (a paper which Bockris graciously sent me some years ago). Quoting from that 
reference, p. 355: "The formal definition of overpotential is 'the change of potential of the electron-conducting phase when 
reaction rate across its interface with the ion-conducting phase with which it is in contact is changed from zero to a certain 
velocity." And again, p. 355: "...overpotential... in fact determines what fraction of the energy of the self-functioning cell has to 
be wasted in making the cell work and deliver energy at a certain power." For a more detailed and wider exposition of the 
overpotential, its effects, and its uses, see J. O'M. Bockris and A. K. N. Reddy, Modern Electrochemistry, Vol. 1 & 2, Plenum 
Press, 1970. 


OVERUNITY COEFFICIENT OF PERFORMANCE 


More energy out or work out of a system than the operator or experimenter must himself or herself furnish and input. 
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An open thermodynamic system far from thermodynamic system is permitted to achieve such an overunity performance, so any 
overunity electrodynamic system must be such. Well-known nonelectromagnetic examples are solar cells, heat pumps, 
windmills, sails on sailboats, waterwheels for powering watermills, a gliding bird in thermal updrafts, etc. A well-known 
electromagnetic example is the common solar cell. The common household heat pump has a theoretical COP limit of 8.22, and 
well-designed units usually achieve some 4.0 or so, so long as the ambient environment does not change too drastically from the 
design limits. As the environment changes and cools down appreciably, however, most home heat pumps lose efficiency and 
have to switch onto heating strips, which have a COP = 1.0. 


Contrary to prevailing belief, it is certainly possible to have EM systems which are also open thermodynamic systems, far from 
equilibrium, and freely receiving excess energy (asymmetrically regauging a potential) from an external source, to wit, their 
violent virtual flux exchange between the vacuum and the system. All EM system are already open systems in the virtual 
particle flux exchange with vacuum; that is already well-known in particle physics, even though the 130-year-old classical 
electrodynamics does not even include the vacuum-mass exchange. The only question, then, is how to establish an asymmetry 
in that vacuum-mass flux exchange. Here again, every electrical charge and every dipole is already just such a broken symmetry 
in the vacuum flux, as has been known in particle physics for four decades! It takes on the average about 50 years, however, for 
vital discoveries in one discipline to "cross fertilize" into another discipline. At any rate, the symmetry of every electric power 
system, in the vacuum flux, is already broken in its source dipole. This rigorously means that, if we simply avoid doing 
something we are doing in our power systems to restore symmetry as a matter of course, it is possible to utilize the free broken 
symmetry of the source dipole to provide an overunity EM system. 


In 1996 I showed that such overunity EM systems are permitted and prescribed by Maxwell's theory, prior to the arbitrary 
imposition of symmetrical regauging of the Maxwell equations (1.e., the Lorentz condition). Violation of the Lorentz condition 
(by asymmetrical self-regauging) is a necessary but not sufficient condition for an overunity EM device. An asymmetric 
regauging will certainly give us excess free energy in the system, and an excess force to use that energy in translating against a 
load impedance to do work, if we design the system properly to do just that. 


To achieve overunity, in a circuit one must prevent the (presently universal) re-imposition of the Lorentz condition by the use of 
one-half the excess received energy to drive the return electrons from the load back through the back emf of the source, killing 
the gate and restoring symmetry, the Lorentz condition, and equilibrium between vacuum flux and system. All our present EM 
systems are specifically designed to drive those electrons back through the back emf and thus restore symmetry, deliberately 
asymmetrically self-regauging a second time and deliberately restoring the Lorentz condition, along with deliberately killing the 
source dipole's asymmetry in the vacuum flux exchange. 


PARADOX (LOGICAL) 


A thing that is true, e.g., as shown by experiment, but which violates one or more of the three Aristotelian laws of logic. 


Any logic algebra or system has a topology. A paradox in one topology can often be resolved by increasing the topology of the 
logic. All logical paradoxes in the 3-law Aristotelian logic system are simply fourth-law logic cases in a logical superset, and— 
at least hypothetically—the fourth law can be applied to resolve them. For a discussion and proof of the 4th law correction to 
Aristotelian logic, see Appendix III: "A Conditional Criterion for Identity, Leading to a Fourth Law of Logic," in T.E. Bearden, 
AIDS: Biological Warfare, Tesla Book Co., Chula Vista, California, 1988, p. 428-443. Logic has many aspects that often may 
shock our casual expectations: For example, one of the most advanced axioms in mathematics is called the Axiom of Choice. It 
is used in the proof of many advanced theorems. Using the Axiom of Choice, it can be shown that it is possible to cut a ball into 
a finite number of pieces, then reassemble the pieces into two balls of the same size, with no air gaps between pieces! While this 
seemingly defies all common physical sense (and I've not found anyone who has done it!), it is mathematically correct. For a 
proof, see Thomas J. Jech, The Axiom of Choice, American Elsevier, New York, 1973, p. 3-6. For a good perspective on 
Aristotelian logic, see Morris Kline, Mathematics: The Loss of Certainty, Oxford University Press, New York, 1980. 


PARITY 


Deals with studying a system of sequence of events as if reflected in a mirror. A system has parity is it undergoes no 
fundamental operational change if replaced with its mirror-reflected twin. 


PARTIALLY TIME-REVERSED REGION 


A region of space in which an object experiences not only the ordinary forward flow of time, but an extra induced backwards 
flow of time, usually a fraction of the time-forward time stream. 


One result may be to "reduce" time-forward force fields, by a fraction. This is important in bridges, where one must pass EM 
energy flow onto a follow-on load circuit, but the return current in that circuit must be allowed to circulate back through the load 
bridge itself, against the inducing back emf. By partially time-reversing the region occupied by the back emf, that back emf is 
seen as a smaller value by the return current being passed back up through the back emf. The result is that current will circulate 
in the load loop, powered entirely by the bridging of Poynting flow S = ExH onto the load circuit. 


Another result of a partially time-reversed region is that the law of attraction and repulsion of charges is partially reversed. If 
the time-reversal predominates in the region, as in a momentary time-reversal zone in some electrolytes, then the law of 
attraction and repulsion of charges is reversed. In that case like charges attract and unlike charges repel. Two positive H+ ions, 
e.g., may be drawn so tightly together that each enters the edge of the strong force region of the other, forming a quasi-nucleus. 
Note that in each H+ ion the gluon forces are almost dissolved and the quarks are nearly freed. Then as the time-reversal zone 
decays back to a normal time-forward zone, the decay changes begin from inside out, resulting in the flip of a quark to change 
one of the H+ ions to a neutron n. The n and the H+ ion draw together as the preferred decay state, resulting in the formation of 
deuterium or a D+ ion. This and similar "time reversal zone" reactions have been proposed by this researcher as the 
mechanisms generating the anomalous deuterium, tritium, and alpha particles (helium nuclei) in the "cold fusion" reactions. It 
is indeed a special type of low spatial energy fusion, but a very high energy reaction since time-energy is involved as the active 
ingredient, and time-energy has the same energy density as mass. 


PARTICLE PHYSICS 


The branch of physics using accelerators to study high-energy particle collisions, to determine properties of atomic nuclei and of 
the elementary particles themselves. 


So far as I am aware, conventional particle physicists do not consider time-energy interaction and time-reversal zone novel 
nuclear interactions at all. 


PATTERSON EFFECT 


The intense multiscattering, multipass, multicollection of Poynting energy density flow in an assemblage of palladium-clad 
spherical bead capacitors, as the palladium adsorbs hydrogen ions from the fluid in which the beads are immersed, and charges 
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up as a capacitor, thereby becoming an energy-flow generator, and nonlinearly increasing the energy-flow as the charge of the 
capacitors increases. 


The Patterson effect yields the Patterson Power Cell® , a validated overunity power system which has shown COP>1200 in 
independent university testing. The Patterson effect is a variation and adaptation of the well-known anti-Stokes emission effect, 
which for three decades has been validated in physics journals to produce overunity emission in certain intensely scattering 
active media. 


PATTERSON POWER CELL® 
Patented overunity power unit by James Patterson, which has been independently validated to yield COP>1.0. 


See James Patterson, "System for Electrolysis of Liquid Electrolyte," U.S. Patent No. 5,372,688, issued Dec. 13, 1994. Filed 
Dec. 2, 1993. 26 claims, 7 drawing sheets. 


PAUTRIZEL, RAYMOND 


Eminent French parasitologist who worked with Antoine Priore, and who performed many definitive experiments demonstrating 
the Priore healing effect. 


PEGRAM'S EXPERIMENT 


Experiment which demonstrates a relation between electric and magnetic fields in the vacuum which the Maxwell-Heaviside 
theory does not prescribe. 


Simultaneously, a coaxial cylindrical condensor and solenoid are rotated. The rotation produces a magnetic field in the solenoid 
in the axial direction and between the plates of the condensor. The condensor can be charged by shortening the plates of the 
condensor. This indicates a cross relation in the vacuum between electric and magnetic fields which does not exist in the 
Maxwell-Heaviside theory. 


Reference: G. B. Pegram, Physical Review, Vol. 10, 1917, p. 591. 


PERPETUAL MOTION MACHINE 


Assertion that no machine can indefinitely operate, since no closed system can input its output power back to itself while 
powering a load because powering itself and its load violates the equilibrium thermodynamics (i.e., the thermodynamics of a 


closed system). 


The "defenders of the underunity faith" use the statement that "there cannot be any such thing as a perpetual motion machine" as 
an article of faith and iron dogma. Usually they classify a so-called "perpetuum mobile" as to which law of equilibrium 
thermodynamics it is thought to violate. 


For permissible Maxwellian overunity systems, the entire "perpetual motion" conundrum is nonsensical, since we are always 
speaking of an EM system far from thermodynamic equilibrium with its active vacuum environment. The equilibrium 
thermodynamics assumed by the critics does not even apply to such systems, as witness the Nobel Prize awarded to Prigogine in 
1977 and the voluminous literature on such open dissipative systems. 


As an example, see Stanley W. Angrist, "Perpetual Motion Machines," Scientific American, vol. 218, Jan. 1968, p. 114-122. 
Angrist gives a typical critique using classical equilibrium thermodynamics. He calls permissible overunity systems (open 
dissipative systems receiving excess energy from an external source) false perpetual motion machines or fictitious perpetual 
motion machines. Also see Angrist's article, "Perpetual Motion," Encyclopaedias Britannica, Bicentennial Edition, 
Macropaedia Vol. 14, 1976, p. 102-105. Here he gives a very good summary of the subject as ordinarily posed, with precise 
definitions included for perpetual motion machines of the first, second, and third kinds and for fictitious perpetual motion 
machines. Unfortunately his entire argument is completely irrelevant to any study of permissible overunity machines, which he 
already has labeled as "fictitious perpetual motion machines" and has already admitted that they exist! The substance of his 
entire argument is that systems in equilibrium cannot power themselves. That is of course quite true, but is a mere tautology 
and has no relation to an open system in disequilibrium, which can power itself and its load simultaneously, by the laws of 
physics and the laws of disequilibrium thermodynamics. So in fact Angrist, as do the skeptics who continue to assail legitimate 
overunity EM system researchers as perpetual motion nuts, establishes his own dummy strawman and demolishes it, while 
ignoring—so to speak—the huge Statue of Liberty before him. 


Now this is not to pick on Angrist! He appears to be a reasonable scientist, carefully stating his thesis in a straightforward 
manner. His voice is quoted as a reasonable critical voice, and not like the usual extremist critic who engages in ad hominem 
attacks from the outset. It merely shows that (1) the entire "perpetuum mobile" prohibition does not even apply to overunity 
EM systems far from thermodynamic equilibrium with the active vacuum, (2) the critics are either unwittingly or deliberately 
using the wrong type of thermodynamics as the basis of their entire argument, (3) the reasonable perpetual motion critics— 
wittingly or unwittingly—simply set up an irrelevant strawman and precede to knock it down, and (4) in fact the critics already 
admit to a machine that will in fact run itself and power its load indefinitely or perpetually unless something changes or breaks 
or fails, but then oddly label it as a "fictitious" or "false" perpetual motion machine! Meanwhile, in the universe around us we 
universally observe things in violent and perpetual motion, having continued so for some 15 billion years. None of the atoms 
seem to be running down, nor do any of the molecules. And they are open systems brought out of equilibrium by absorption of 
energy, and decaying back into equilibrium (or approaching it) by emission of excess energy. 


The eerie point is that technical publications such as Scientific American and Encyclopaedia Britannica do not seem to 
question the line of reasoning advanced by those knocking perpetual motion, or even fully analyzed their argument. What we 
really deal with in terms of skeptics in this area is either (1) a reasonable, scientific skeptic such as Angrist (his listing of 
machines and attempts for machines not in disequilibrium with their active environment to run themselves is very good), or (2) 
an unreasonable person spouting dogma and venom, who should simply go read some disequilibrium system thermodynamics 
and learn etiquette. 


Also, we strongly object to supercilious phrases invariably employed by harsh skeptics who insist we are looking for 
"something for nothing" or "a free lunch". No legitimate overunity energy researcher has ever considered such a thing. We 
freely admit that the excess energy is received from the active vacuum exchange, via a broken symmetry in that exchange. 
Should the farmer refuse to use a windmill or waterwheel because he's getting a "free lunch" for energy input? For those who so 
quickly hurl such condemnatory phrases, let me hold up a mirror and show them an analog of their position: The famed surgeon 
Alfred Velpeau wrote in 1839: "The abolishment of pain in surgery is the chimera. It is absurd to go on seeking it today. 

‘Knife’ and 'pain' are two words in surgery that must forever be associated in the consciousness of the patient. To this 
compulsory combination we shall have to adjust ourselves." [Martin Gumpert, Trail-Blazers of Science, Funk and Wagnalls, 
New York, 1936, p. 232.] 
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The strident, dogmatic critics of open overunity disequilibrium EM systems are stating an exact analogy to Velpeau's statement. 
The scientific worth of their criticism is precisely the scientific worth that eventually was shown for Velpeau's pronouncement. 


PHASE CONJUGATE 


Of an entity: its time reversal. For waves, often referred to as wavefront reversal. 


PHASE CONJUGATE MIRROR 
A nonlinear material which, when provided with an input wave, emits a phase conjugate replica (time reversed replica) of that 
input wave. 
The input wave is by practice called the signal wave. The time-reversed wave output is by practice called the phase conjugate 


replica. 


PHASE CONJUGATE OPTICS 


That portion of nonlinear optics dealing with multiwave mixing, formation of time-reversed waves, phase conjugate reflection 
(PCR), phase conjugate mirrors (PCMs), pumping PCMs to amplify their emitted PCRs, nonlinear interferometry, distortion 
correction, self-targeting, laser tracking, adaptive optics, and so on. 


PHASE CONJUGATE REPLICA (PCR) 


Of a wave: the time-reversed duplicate of the wave. 


PHASE-CONJUGATING ACTION 


In nonlinear optics, the process or action of producing a time reversed replica of an input wave. 


For a particle, producing its antiparticle. For a cell, dedifferentiating it back to some previous form, genetics and all. 


PHASE CONJUGATION 


In nonlinear optics, the novel nonlinear mixing of waves which generate an output wave—called the phase conjugate replica or 
time-reversed replica—that precisely retraces the path previously taken by the input wave that stimulates the action. 


The process or action of producing a time-reversed wave. Phase conjugation can compensate for aberrations and distortions in 
the input. Real time holography can also be produced by applying the phase conjugation process. 


PHASE-LOCKED HARMONIC SERIES 
In Whittaker decomposition of the scalar potential: The decomposition produces a set of bidirectional wavepairs, as explained 


previously. 

Each of these wavepairs has a given frequency, starting from a fundamental. In other words, the other wavepairs are harmonics 
of the fundamental wavepair. Further, these are regularly arranged in a lattice, so that "timing" or "phasing" is rigidly locked in 
place. 


PHENOMENOLOGY 
In physics, the philosophical and experimental study of physical phenomena, 
... as distinguished from ontology, (which is the study of being). 


PHOTON 
In physics, the basic action quantum. 


Considered to be the basic quantum of the EM field. Well, there's a little problem with that. The photon contains energy and 
time, and so must also occupy a time interval. The notion of forcefield rigorously contains mass as a component; yet mass is 
missing from the concept of field as it is applied. The EM field is conceived as a spatial entity only. It may spatially vary as a 
function of time, of course, but it itself does not occupy time, at least conceptually. These considerations raise some startling 
difficulties in the ready conclusion that the photon is the fundamental quantum of EM field. If a "piece of the photon" is missing 
from the field, how can the field be made of photons? How can one get area out of a straight line? I simply pose this problem for 
the theorists and the foundations physicists, pointing out that it has universally been fashionable for physicists to ignore that the 
photon carries not only a little increment of energy, but also a little increment of time. My own work has been to look at the 
dimensional difference between masstime and mass; i.e., between a mass that has just absorbed a photon, and thus must consist 
of masstime (4-space), and just after that masstime then re-emits the photon, reverting back to mass (3-space). From this one 
can build, e.g., a mechanism that generates the actual flow of time itself. It is in theory an engineerable mechanism. 


PHYSICAL REALITY 
To be added. 


PING-PONG 
To be added. 


PINNA 
The outer ear(s). Of particular interest to us are the tiny little folds in the ear. 


PINNA INFORMATION 
Refers to hidden information content of the field, or in the received signal. 


Comes from the little folds in the pinna (outer ear). For sound direction and distance sensing, the tiny pinna folds of the outer 
ear use phase reflection information more than 40 dB below the primary sound signal that strikes the eardrum. In EM signals, 
we are referring to "hidden" or infolded information deep within a signal from a distant target. In fact everything in the target 
contributes to the signal emission from it, and all that information is riding "within" the signal, in its deep "pinna" information. 
The Fogal chip can outfold some of this pinna information, so that information can be recovered from a signal which no other 
process heretofore could recover. For a dramatic future use, as the Fogal semiconductors and equipment using them are 
developed, there will emerge detecting units that can see highly detailed structure in the human body, merely from processing 
the light reflected from the exterior of the body. The details eventually will rival and even surpass that of magnetic resonance 
imaging, and will be essentially noninvasive. 
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It is also true that hidden "vacuum engines" can be transmitted back into the body, so that "problems" or disorders can be 
directly corrected. As an introduction to this type of area, where cellular disease "antiengines" can be created in the body to 
directly reverse cells and their genetics, curing the disease, see T.E. Bearden, "Vacuum Engines and Priore's Methodology: The 
True Science of Energy-Medicine, Parts I and II." Explore!, 6(1), 1995, p. 66-76; 6(2), 1995, p. 50-62. A major book on this 
subject will soon be published. For a presentation for the nonspecialist, see T. E. Bearden, "Hidden Mechanism for Reversal of 
Diseased Cells to a Previous Healthy State," Resonance, Newsletter of the Bioelectromagnetics Special Interest Group, Mensa, 
No. 29, Nov. 1995, p. 11-15. 


PINNA INFORMATION CONTENT 


In electromagnetics, the hidden inner Stoney-Whittaker-Ziolkowski infolded EM information inside the scalar potential. 


Since an EM wave can be represented as two scalar potentials, then by infolding pinna information inside one or both of the two 
potentials, it is infolded inside the carrier wave. Thus hidden information can be and is carried by all EM radiation and all EM 
signals. The Fogal semiconductor for the first time enables the outfolding and processing of some of this information. 


PINNA INFORMATION DETECTORS 


Detectors based on use of the Fogal semiconductor, which can outfold, process, and display some of the hidden information 
inside the scalar potential and inside signal emissions from distant objects. 


PINNED ELECTRONS 


Electrons held stationary by a magnetic field, or other set of forces that react to "push them back into their positions" whenever 
they try to move away. 


PINNING 


The act of restricting (by restoring forces and fields) movement (particularly of electrons) due to a disturbing magnetic field or 
other external force. 


POLYHEDRON 


A solid figure, especially with more than six plane surfaces. 


POSITRON 


An antielectron (time-reversed electron), possessing a positive charge. In Dirac's relativistic theory of the electron, a positron 
may be regarded as an empty negative energy state in the Dirac sea whose usual occupying electron has been removed. 


POWER 
The time rate at which work is done (at which the form of energy is changed). 


In electrical engineering, the term "power" is erroneously also used to mean "energy". 


PRIGOGINE, ILYA 
Noted Belgian chemist and Nobelist, and one of the pioneers of the thermodynamics of open systems far from thermodynamic 
equilibrium. 


Prigogine was awarded the 1977 Nobel Prize for his work on the theory of dissipative structures in nonequilibrium 
thermodynamics. 


PRIORE, ANTOINE 


Italian radar technician, remaining in France after WW II, who discovered the use of novel waves from plasmas emitted when 
normal EM waves were introduced, and who used this effect to accomplish remarking healing in laboratory animals of terminal 
tumors, infectious diseases such as trypanosomas, restore suppressed immune systems, and heal atherosclerosis. 


Prioré's beam was actually longitudinal EM waves. The body when irradiated by longitudinal EM waves adds a weaker phase 
conjugate replica, thus converting LW nonlinear optical pumping from the 3-space domain to the time domain. This time- 
reverses the irradiated cells and all their components back to a previous physical state and condition. 


Such "time-domain" pumping is used by the living body's cellular regeneration system to restore cellular damage and heal the 
cells, within its limits. Thus Prioré unwittingly uncovered a way to dramatically amplify the body's own healing and 
regenerative powers. 


POYNTING, JOHN HENRY 


An English physicist who lived from 1852-1914, whose contributions to electromagnetics included the energy flow theory now 
known as Poynting flow. 


He contributed the Poynting theorem, which states that the rate of EM energy loss in a specific region of space is equal to the 
sum of the dissipation rate (heat loss) flowing across the boundary of the region. Concurrently with Oliver Heaviside, Poynting 
conceived the notion that energy flowed through space, which previously had not appeared in physics. Heaviside actually 
published first, but obscurely; Poynting published in a prestigious journal, so the theory came to be known as "Poynting theory." 
Poynting himself always gave credit to Heaviside for being first. Also, the Heaviside version S = ExH + G was more extensive 
than Poynting's S = ExH. Heaviside was a recluse; years after his death, in his little garret apartment some papers were 
discovered beneath the floorboard. Therein Heaviside has used his G term (a closed energy flow, or "trapped energy" term) to 
represent gravitation, and had worked out a testable theory of electrogravitation. Modern general relativity indeed considers that 
it is energy—particularly trapped energy—that is responsible for generating gravitational field and gravitational potential. 
Apparently nothing at all was done or has been done with Heaviside's electrogravitational theory. See H. J. Josephs, "The 


Heaviside papers found at Paignton in 1957," The Institution of Electrical Engineers Monograph No. 319, Jan. 1959, p. 70-6. 


POYNTING ENERGY 


Loose term (not rigorous!) used to describe the flow through space of Poynting energy density S = ExH. It actually describes 
not the energy flow density per se, but that component of it that would be intercepted by a unit point charge. 


POYNTING ENERGY DENSITY FLOW 
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A more rigorous term used to describe the flow through space of the Poynting energy density flow component S = ExH. that 
would be intercepted by a unit point charge. 


POYNTING ENERGY FLOW 


Loose term (not completely rigorous) used to describe the flow of energy density S = ExH. 


Rigorously, note that both E and H are "defined" only after their reaction with a unit point static charge. Hence S is the 
resulting component of the overall energy flow that interacts with the charges (with the circuit) and is diverged into the circuit to 
power it. It is not the entire energy flow, which also includes a vast Heaviside nondiverged component that does not strike the 
charge and interact with it, and hence does not interact with the circuit but is just wasted. 


POYNTING GENERATOR 


Any dipole or potential difference, which represents a broken symmetry in the vacuum's virtual particle flux, and hence extracts 
virtual energy from that asymmetry, and gates it out as a gushing energy flow in 3-space. The component of that energy flow 


that would be intercepted and diverged by a unit point charge is the Poynting energy flow S = ExH. 


POYNTING VECTOR 


The vector S, given as S = ExH, which is used to represent the Poynting (intercepted and collected by a unit point coulomb) 
energy density flow component. 


In Heaviside's version, S = ExH + G, where G is an energy circulation flow term of trapped energy flow. 


PPCM 


Pumped phase conjugate mirror. 


A phase conjugate mirror material which has introduced to it appositive or "pump" waves. In the phase conjugating process, up 
to all the energy in the pump waves can be output as the energy in the emitted phase conjugate replica wave. Thus the PPCM is 
an amplifier, very similar to a triode. 

PRIMARY IMAGE 


The image or portion of an overall image that is of most interest, and usually the sharpest in focus. 


PROBABILISTICALLY 
Of or determined by the laws of probability. 


Note particularly the somewhat dichotomous use of "determined by—probability." The entire notion in probability is that the 
overall result is not individually determined, but that there are multiple outcomes of the experiment, each of which occurs with a 
certain frequency out of a very large number of trials. If a single result always occurs, that is said to be a deterministic change, 
not a probabilistic change. Unfortunately if one pursues the definition of "probability" in mathematics and logic, one eventually 
finds that it is dichotomous, as was our definition of energy. Ultimately the foundations guys just threw up their hands and said, 
"Oh, what the heck! Probability is probability, every fool knows that!" The problem cannot be resolved in 3-la w Aristotelian 
logic; it requires a higher topology logic. 


PROBABILITY 


The probability of a simple event is the ratio of the number of times it occurs to the total number of trials (for a large, essentially 
infinite number of trials). 


Note that "trials" constitute things that have occurred (are past). Probability has resisted rigorous logical definition by 
Aristotelian logic; the reason is that it is an expression of the fourth law, the identity of opposites. Probability is the expression 
of the future (that which has not occurred) in terms of the past (that which has occurred). Since we have been trained to 
conceive or think of something as if it had just been perceived to occur, then this is the only way we can conceive the future—as 
if it were an "already occurred past" to us. 


But with Aristotelian logic, the future cannot be composed of a set of pasts (the law of the excluded middle prevents it!), and 
probability has no acceptable logical basis. With four-law logic, the future can be modeled in terms of—and even be identical to 
—the past, and probability has a logical basis. 


Consider throwing a die to land with one face up. Thinking of the event (as if it has just occurred, in terms of the most recent 
past), one can conceive six ways of looking at it. In other words, one can conceive of six "most recent pasts." By the fourth law, 
the total "most recent past" is identical to the "most immediate future," on the common boundary. If one therefore collects all 
six "most recent pasts," they turn into the most immediate future, by the fourth law of logic. One may argue that only a single 
one of the events will actually occur. Here one counters with the observation that, when it occurs, it is the past, not the future, 
and then it has not been collected so as to move to the boundary. One also points out that, with the hidden variable approach, in 
theory it is possible to directly engineer those probabilities while the Schrodinger wavefunction is still propagating and has not 
yet collapse to constitute an "observation." I.e., it is possible to engineer Wheeler's "pre-reality," and determine in advance just 
which of the outcomes shall occur. 


Now, if this type of equipment eventually gets built and is small and portable, just think what one could do in Las Vegas! 


PRODUCT SET OF INTERNAL WAVES 
Modulations of the internal bidirectional wavepairs comprising a scalar potential. 


This set was added in the mid-1980s by Ziolkowski, to Whittaker's 1903 sum set. When a signal is "infolded" inside the DC 
potential, it is modulated upon (multiples) one or more of the internal biwave pairs. Ziolkowski's work is necessary to deal with 
that; Stoney and Whittaker alone do not handle it. 


PSYCHOENERGETICS 


Russian branch of energetics where extended electrodynamics is targeted upon the mind and its functions, hence in the time- 
domain and employing time-polarized EM waves. 


PSYCHOTRONICS 
Czechoslovakian name for extended electrodynamics effects on the living body. 


PUMPED PHASE CONJUGATE MIRROR (PPCM) 
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A nonlinear material which: 
(i) when provided with an input wave, emits an amplified phase conjugate replica (time reversed replica) of that wave, and 


(ii) has additional opposing waves as inputs, so that their energy is transformed into the amplified energy of the time-reversed 
replica wave. 


The word "mirror" is misleading, in that the "mirror" may be just a highly nonlinear material, or be an actual smooth metallic 
surface containing "hot spots" by heating, etc. In any case, it is the nonlinearities such as the hot spots that produce the phase 
conjugating action. 


PUTHOFF, HAROLD 


Noted physicist active in a variety of fields and investigations including in psychoenergetics, extended electrodynamics, energy 
from the vacuum, parapsychology, remote viewing, psychokinesis, zero-point energy of the vacuum, and cosmology. 


We have specifically mentioned his important cosmological feedback principle. 


QM VACUUM 


The quantum mechanical vacuum, which models the vacuum as an intense flux of virtual particles, each appearing an 
disappearing in such extreme time intervals as to be unobservable individually. 


Violent fluctuations of extremely short duration constantly occur in the QM vacuum flux. Various calculations estimate the 
energy density (in mass units) as up to 108-109 grams per cubic centimeter, or even greater. 


QUALITATIVELY 


Determination based on qualitative analysis, usually as contrasted to quantitative determinations. 


QUANTIZED 
i) Reduction of some observable quantity to multiples of some small, indivisible unit, or, 
ii) expressed in terms of quantum theory. 

QUANTUM 


A single "particle" of the quantity action. 


The quantum is always composed of two fundamental quantities (canonical variables), and it is the "fissioning" of the action 
quantum into two pieces which results in detection of one of the pieces. An indefinite "smear" of part of the two pieces may be 
simultaneously detected by a linear detector, but never both exactly (Heisenberg uncertainty principle). More recent work has 
shown that, in a highly nonlinear situation, both canonical variables can be determined simultaneously to any desired degree of 
accuracy, in which case the Heisenberg uncertainty principle does not hold in its conventional form. This fundamental change in 
what has been regarded as one of the "sacred laws" of physics has not yet made it into most physics texts. 


QUANTUM ELECTRODYNAMICS 
The theory of photons and electrically charged particles and their interactions. 


The use of the term "quantum" implies that the EM radiation's discrete photon nature is significant, so that quantum theory must 
be employed. 
QUANTUM FIELD THEORY 


A quantum mechanical theory in which "... a physical field is considered as a collection of particles and forces, and observable 
properties of an interacting system are expressed as finite quantities rather than state vectors." 


[Dictionary of Science and Technology, ibid.] More simply (after Davies, The New Physics, 1989): "The theory that describes 
the quantum effects of a classical system of fields defined on space-time and satisfying various partial differential equations." 


QUANTUM POTENTIAL 
A special potential added to the Schrédinger equation, by Bohm in his hidden variable theory of quantum mechanics. 


The quantum potential can move instantaneously. In my book Gravitobiology, I published a mechanism by means of which a 
quantum potential can be created. (There may of course be other QP-creating mechanisms). An iterative, mutually phase 
conjugating of EM signals passed back and forth between two objects, or among many of them, is called se/f-targeting. Extreme 
self-targeting can produce such a QP or partially produce one, particularly if a dense "pumping" (optical sense) of the phase 
conjugate mirror objects occurs. I am presently proposing the QP as a means of direct energy amplification. Le., if there is 
"instantaneous travel" between two light-observed points, then to the instantaneous agent there is no length separation or time 
separation between the points. This of course means that in effect the objects now coexist "superposed" on each other in a 
multiply connected space, at least with some fraction of "coupling". 


Suppose the coupling fraction is 0.5, and 100 widely separate d nodes are so connected by a common QP. Then if one puts in | 
joule per second of energy flow at a given node, there will instantly and simultaneously appear at each of the other 99 nodes 
one-half joule of energy per second flow. So I can gain quite a bit o f direct energy amplification in this distributed system, and 
nothing can "shield" the distant nodes. Presently, other than possibly Gabriel Kron's "open path", I have not found any other 
consideration of "direct amplification of energy at a distance". 


The implications of the quantum potential—in everything from power sources to medicine to weaponry—are staggering. 
Weapons based on just this very QP, multiply connected space, and direct energy amplification appear to have already been 
developed and are on site in three nations. A fourth either is just getting them or is nearing their deployment. 


QUATERNION 


Expression comprised of the sum of four terms, one of which is real and three of which contain imaginary units, and that can be 
written as the sum of a scalar and a three-dimensional vector. 


QUATERNION ALGEBRA 


The algebra of quaternions and their mathematical operations. 


Quaternion algebra is of higher topology than either vector algebra or tensor algebra. Maxwell's original equations are some 20 
equations in 20 unknowns, in quaternion algebra. Heaviside and others reduced the algebra to vector algebra and some four 
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equations. The present vector equations taught in university as "Maxwell's equations" are in fact Heaviside's truncation of the 
Maxwell theory. Going to tensor algebra electrodynamics cannot recover the full range of Maxwell's quaternion theory. 


As an example, what Tesla actually did in his patented circuits cannot even be seen in vector or tensor analysis. On the other 
hand, analysis of his circuits by quaternion electrodynamics clearly reveals his startling ability to shuttle the energy in the circuit 
at will. See T. W. Barrett, "Tesla's Nonlinear Oscillator-Shuttle-Circuit (OSC) Theory," Annales de la Fondation Louis de 
Broglie, 16(1), 1991, p. 23-41. 


QUINTESSENCE 
Literally, the "fifth essence". In short, dark energy. 


RADIONICS 
To be added. 


REACTIVE POWER 


Electrical power, measured in volts-amps-reactive (vars) that cannot do work as is. 


For sinusoidal waveforms, the formula for reactive power is given by I-V-sin®, where @ is the phase angle between the voltage 
and the current. 


REAL, HIDDEN DYNAMICS 
The dynamics of vacuum engines, or of "internal energy" or "internal work" ongoing in a system or volume of space. 
REAL HIDDEN VECTORS 


The "hidden" or "infolded" real vector components. 


e.g., of a vector zero summation system. 
A group of nonzero, finite vectors which as a system sum to a net translation zero; i.e., which do not translate a resisting mass or 
charge, but do "stress" it. Such a system therefore constitutes a stress potential. 

REAL POWER (ACTIVE POWER) 


Power, measured in watts, that can do work, including generating heat. 


For sinusoidal waves, real power is given by the formula I-V-cos 0, where 0 is the phase angle between the voltage and the 
current. 


REAL VECTORS 
Vectors in three space, without imaginary components. 
REGAUGE, REGAUGING 


Changing the scalar potential or the vector potential, or both. 


If one or both of the potentials is/are changed so that a net force is created in the system, that is an asymmetrical regauging. 
If only one potential is changed, a net force results and that is an asymmetrical regauging. 
If both potentials are changed but carefully selected so that the free force resulting from one change is equal and opposite to the 
free force resulting from the other, that is a net symmetrical regauging, often called a "Lorentz regauging". 
RECTANGULAR TRANSFORMATION MATRIX 


Standard mathematical physics. 


REFLECTION 


The rebound of light or other energy from a surface. 


A smooth surface (e.g., a mirror) may produce a specular reflection. A rough surface (e.g., a sheet of paper) produces a diffuse 
reflection. Actually, in reflection of light, the same light does not rebound; instead, the light incident upon the mirror or surface 
is absorbed, and new light is re-emitted by that surface. Further, considering reflection from a dielectric, every interior part of 
the dielectric participates in the reflection. All the internal information about the entire object—everything!—is there in that 
reflected light, infolded as the hidden "information content of the field" (Stoney-Whittaker-Ziolkowski structuring inside the 
two scalar potentials comprising the reflected wave). With the Fogal semiconductor, at least some of that hidden "pinna" 
information in a sample detection of the reflected light can be outfolded and displayed. 


REFRACTION 


The bending of light as it passes from one medium to another. 


It is the phenomenon that enables a lens to focus light and that makes a stick appear to bend where it dips into water. 


REPULSION BEAM 


A beam of energy directed at a target, which when absorbed by the target will generate a force in and on that target to push it 
away from the beam projector. 


REPULSION-FORCE-GENERATING BEAMS 


Beams of energy which "push away" their targeted receivers, by inducing a force in the receiver directed away from the source 
of the beam. 


RETARDED WAVE 


The electromagnetic wave that is derived from the retarded fields, which in turn are derived from the retarded potentials. 
This means that the retarded wave at a point or region of space has arrived there or exists there as the result of the dynamics of 
charges and currents that existed at earlier times. 


RETROREFLECTING 
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Precisely reversing the path of. 


An example is a phase conjugate reflection. 


SACHS, MENDEL 


Noted scientist who has completed the work of Einstein and developed a unified field theory covering the universe from the 
tiniest part to the entire conglomerate. 


SACHS' UNIFIED FIELD THEORY 


An extension and completion of Einstein's work that includes the universe and its dynamics from the tiniest part to the entire 
conglomerate, and includes quantum mechanics, electromagnetics, gravitation, and the strong and weak forces. 


SCALAR 


Characterized by magnitude only. 


SCALAR (QUANTITY) 


In ordinary vector analysis, a quantity completely characterized by magnitude only. 


Actually, it contains magnitude and time, because to exist it must steadily exist in time. So we take the smallest increment of 

observer time we wish to consider, and that is the minimum "length" of the time-tail that the scalar must occupy and have, in 
order to even be a "perceived or detected" thing. Before the mathematician jumps in with a nice limiting process to take away 
the time-tail, if you let that little time interval get too close to zero, then you get too close to eliminating the observer himself, 
and the entire problem vanishes including mathematics and physics and the observer as well. 


One simply cannot demonstrate something that does not exist in ttme—on paper, in one's mind, or otherwise! Be careful of the 
term "spacelike " in physics! It hides a logical nightmare. This was the very problem I uncovered in Aristotelian logic; the little 
increments of time to have a "perceived A" or a "perceived not-A" or to apply an "identity decision criteria" to determine 
identity or nonidentity, had been left out for lo these 2,000 or so years. 


SCALAR ELECTROMAGNETICS 


That electrodynamics that arises from considering transverse EM waves, longitudinal EM waves, time-polarized EM waves 
electrogravitation, superluminal EM signals, interferometry, nonlinear optical functions, time-as-energy, and the infolded 
electrodynamics inside all usual EM fields, waves, and potentials. 


SCALAR POTENTIAL 


Usually considered synonymous with the electric potential. 
Here we have another "logical nightmare." 


Anyway, the conventional "definition" of electric potential assumes one knows what a "potential" is already, and goes 
something like this: "The potential measured by the energy of a unit positive charge at a point, expressed relative to an 
equipotential surface, generally the surface of the earth, that has zero potential." [Dictionary of Science and Technology, ibid., 
p. 722.]. Well, that is botched. It tells or attempts to tell what the measurement of a potential is, using a unit positive charge and 
a process. A potential cannot be its own magnitude measurement, just as a man cannot be his own weight measurement. 


So what do we do? We have to tell what the potential is. This is the problem that so mystified and infuriated Oliver Heaviside, 
when he altered and diminished Maxwell's equations to rid them of every potential that he could. Heaviside stated that the 
potential was "mystical and ought to be murdered from the theory." He tried to do just that, and conditioned generations of 
electrodynamicists to believe that the potential had no physical reality at all, but was only a mathematical convenience. Nahin 
expresses Heaviside's view as follows: "In an 1893 letter to Oliver Lodge, Heaviside said of his own work that it represented the 
‘real and true "Maxwell" as Maxwell would have done it if he had not been humbugged by his vector and scalar potentials." 
Paul Nahin, Oliver Heaviside: Sage in Solitude, IEEE Press, New York, 1988, p. 134, n. 37. 


The concept of potential was developed by Poisson, Green, and others from about 1813 to 1827. Three notions involved in the 
development of the concept of the potential are: (i) there is the collection or storage of energy in the system, via the collect ion 
or storage of some entity therein, and this "potential energy" can be released and dynamically used, (ii) the potential is a scalar 
function whose spatial rate of change is a vector force, and (iii) the dynamics of the stored energy is suspended by the "storage" 
or "collecting" entity; in other words it is a sort of "suspended action" waiting to be unleashed. It requires some action—such as 
interception and divergence—to release the leashed energy. 


We have to disagree with the second notion, having already discussed the fact that no vector force exists unless mass is present, 
since mass is a component of force. Here we have a residue of the old "material ether" concept. For the third notion, we note 
that the concept of a "virtual" particle or particle flux means that it cannot become observable unless some interaction is 
imposed. So we may handle the "third notion" requirement by assuming the potential to be composed of hidden virtual particle 
flux, or hidden wave flux, in wave-to-wave interaction. 


Physics basically tries to define the electrical potential as energy per coulomb, or = W/Q. That equation, however, is actually 
not a definition at all, but rather is an algorithm for calculating the magnitude of the excess energy collection/collecting upon a 
coulomb of charge, when that coulomb is immersed in the potential . It in fact is the reaction cross section of the potential, not 
the potential entity itself. This now begins to give us a clue. Potential is energy in some fashion. So the entity ¢ must have 
essentially the same definition as energy! Potential energy, collected energy, stored energy, whatever it's energy first and 
foremost. 


Refer to our discussion of the 3-law logical contradiction in the concept of energy. The same logical contradiction must be 
present in the notion of the potential. 


Just as we did for energy, we must define the scalar potential $ in two appositive ways: (i) in the wave view and (ii) in the 
particle view. So we define potential (particle view) as any virtual particle flux. We also define potential (wave view) as any 
hidden wave flux. Further, we note that the energetic vacuum is composed of a virtual particle flux (particle view) and so it is 
also a potential. Since the virtual particle flux of the vacuum is extremely intense, the vacuum potential is enormous in 
magnitude. 


We shall also consider any other potential to ultimately be a change to the vacuum potential. Originally, one conceived of a 
potential occupying the "vacuum as an empty space." Then general relativity made the vacuum into spacetime, geometrized it, 
and made the geometry itself dynamic and operative—i.e., energetic. Okay! Then that makes spacetime itself a potential. 
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We also firmly dispose of the peculiar and deformed notion that the scalar potential of a point-source charge (at any spatial point 
that the potential occupies) may be defined as the "work performed upon a unit charge by pushing it in against the E-field of that 
source charge, to that spatial point." This is an equation and not a definition at all; instead, it is an algorithm for calculating the 
energy density magnitude of the scalar potential. It is a fine algorithm, but it has nothing at all to do with what the potential 
itself is. Again, a man cannot be defined as an algorithm for calculating the magnitude of his height or his weight or his energy 
density! 


Without further discussion, we also somewhat extend the general relativity notion of spacetime as dynamic geometry, as 
follows: In a special sense, spacetime = geometry = potential = "trapped " or collected/collecting energy. So when we engineer 
the internal structure of the potential, we also engineer the internal structure (subspace) of spacetime and spacetime geometry. 
Curvature of spacetime, e.g., becomes simply a change in the energy density of the vacuum, from the ambient value, and it can 
be internally structured so as to contain "engines". When we apply the hidden EM variable theory of the Stoney-Whittaker- 
Ziolkowski work, particularly when we consider the phase conjugate pairing as it exists in spacetime before interaction with 
charge, we are engineering and extending (i) electromagnetics, (ii) quantum mechanics, (ili) general relativity, (iv) spacetime, 
(v) the spacetime curvature concept, and (vi) spacetime geometry. 


SCATTERING PROCESSES 


Collision processes in which an incident particle such as a photon, electron, or proton, of known energy or direction or both. 
collides with another entity, and emerges from the collision with a different energy or direction or both. 


SCHRODINGER, ERWIN 


Noted Austrian physicist and Nobelist who discovered the wave equation named after him as the Schrédinger equation, and 
performed other vital work in wave mechanics. 


SCHRODINGER EQUATION 


In quantum mechanics: an equation that describes the propagation of waves associated with subatomic particles, or more 
generally, that describes the evolution over time of the quantum state of a system. 


SCHUMANN RESONANCES 
The extremely low frequency (ELF) resonant frequencies of the Earth-Ionospheric waveguide. 


The first five Schumann resonances calculated from a simple model are 10.6 Hz, 18.3 Hz, 25.8 Hz, 33.4 Hz, and 40.9 Hz. 
However, better models are available and the frequencies vary from these simple model solutions. A better calculation gives the 
first four as 8, 14, 20, and 26 Hz nominally. The measured Schumann resonance corresponding to the 8 Hz is about 7.75 Hz. 
This is very near the mechanical resonance frequency of the human body, and also is evidenced in brain waves often "locking" 
to this frequency in the natural environment. 


See W. O. Schumann, Z. Naturforschung, Vol. 72, 1952, p. 149, 250. For detailed models and discussion of the observations, 
see J. Galejs, J. Res. Nat. Bur. Standards, Vol. 69D, 1965, p. 1043. 


SELF-ENERGY 


In a quantum mechanical system, the energy associated with the emission and absorption of virtual particles. 


Ina classical system, the energy associated with the interaction among parts of the system itself. 


SELF-ORGANIZATION 


(After Davies, The New Physics, 1989): “Spontaneous emergence of order, arising when certain parameters built in a system 
reach critical values." 


Simpler put, it is the spontaneous formation of patterns of localized order in a system which begins in a more homogeneous 
state. In short, the system moves from a simpler to a more complex state. 


SELF-POTENTIAL (E.G., OF THE ELECTRON) 
The potential created in and of the charge 


..(e.g., the electron) by its virtual particle flux exchange with the vacuum. 


Also, an asymmetry in the virtual photon flux of the vacuum, caused by the interaction of the charge (e.g., the electron) with the 
vacuum flux. From here, we note that the self-potential must consist of real observable 3-space EM energy flow or flows from 
the electron, because of the asymmetry. However, the charge is not the primary source per se of the energy flows that establish 
the self-potential, but instead is the asymmetric gate in the vacuum flux that "gates out" the potential and its energy flux. The 
asymmetry in the vacuum flux is the actual source. Indeed, the energy is received by the charge in the form of converging 
longitudinal EM energy waves from the complex plane (from the time domain). The spin of the charges of the dipole transduce 
the absorbed complex EM energy into real observable EM longitudinal wave energy, and pour it out in all directions in 3-space. 
See my paper, "Giant Negentropy from the Common Dipole," ibid. for the mechanism for the charge also. 


SELF, SENSE OF 
To be added. 


SELF-TARGETING 


Between two entities, where each acts partially or wholly as a phase conjugate mirror, self-targeting is the iterative phase 
conjugation or "ping-ponging" and rapid convergence of beams between the two PCMs. 


It has a spectacular application in phase conjugate shooting from a spaceborne laser against a rising hostile booster, even several 
thousand miles distant. First a laser pulse is "bounced off" the distant target, and the reflected pulse returns to the receiver in the 
laser platform. It carries the movement-induced alteration of the distant target on the pulse it reflected. The next emitted pulse is 
an amplified phase conjugate replica of that received pulse, and it will backtrack to the same spot on the rising booster, leading 
it a bit and converging moderately so that it meets that spot. That spot begins to heat up, increasing its nonlinearity and making 
it act even more as a PCM. So its reflected signal off the "hot spot" is also a phase conjugate replica of the pulse that it received 
from the laser. That reflected pulse now will moderately converge its reflected energy upon the distant laser, increasing the 
return to the laser. The ping-pong continues, so that the laser beam narrows sharply upon the distant hot spot, and the reflected 
beam from the hotspot narrows sharply upon the distant laser. This "iterative narrowing ping pong" locks the laser upon the 
distant hotspot, even though the booster is moving. This process continues for the necessary dwell time, until the beam melts 
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through that spot and explodes the hostile booster. The iterative phase conjugating reflection, or "ping ponging" between the 
target spot and the laser, is called se/f-targeting. 


S-FLOW 
The Poynting energy density flow S, where S = ExH + G. 


E is the electric field, H is the magnetic field strength, and G is a trapped closed loop flow of energy density. 


The S-flow is not the total energy flow per se. Since the fields E and H and the closed loop G are only defined in terms of the 
intercepted, trapped or "collected" energy, then S-flow is always with respect to some assumed intercepting/collecting entity, 
usually an assumed unit point charge. 


SIGNAL WAVE 


In nonlinear optics, the input signal (wave) to a phase conjugate mirror (PCM), which stimulates the PCM to emit a phase 
conjugate replica (PCR) wave in return. 


SLEPIAN CURRENT 


The vector jd , which in a current loop represents the energy unit area per coulomb of flowing charge, per unit of time, that is 
collected/collecting from the Poynting S-flow and dissipated in that current loop in its load s and losses. 


It does not include the enormous amount of Heaviside nondiverged energy density flow that is flowing along the outside of the 
circuit conductors, and that is not being collected and therefore not being dissipated. 


SLEPIAN FLOW 


"Flow of collected-energy density dissipation" in a current loop, 


..and therefore to the vector jf in the current loop, which represents the energy per unit area per coulomb of flowing charge, per 
unit of time, that is being dissipated in that current loop in its loads and losses. 


It does not represent the enormous amount of energy that is flowing along the circuit, that is not being collected, not diverged, 
and therefore does not enter the circuit to be dissipated from it. 


SLEPIAN VECTOR 
Refers to the vector jg in a current loop, 


... which represents the energy density per coulomb of flowing charge, per unit of time, that is being dissipated in that current 
loop in its loads and losses. 


It does not represent the enormous amount of energy that is flowing along the circuit, but not being collected and therefore not 
being dissipated. We accent that only intercepted and collected energy can be dissipated! 


SOLID-STATE PARAMETRIC OSCILLATORS 


A parametric oscillator circuit employing solid state devices. 


A parametric oscillator is a device that oscillates by rhythmically changing a parameter (such as capacitance or inductance, etc.). 


Simple switching between differing values of the parameter is often used to induced the periodic change of the parameter. 


SOLITON 


A wave pulse which propagates without changing its shape and without dispersion. 


SOURCE DIPOLE 


Any dipole, considered from the viewpoint that EM energy continuously pours out of it. 


There is no true "source" as such in nature, since the energy is not created but only gated. In the case of the dipole and electrical 
charge as sources of EM energy, fields, and potentials, we solved that vexing problem in our "Giant Negentropy from the 
Common Dipole", ibid. 


SPACETIME 


The entity represented by the "fused product" of space and time, to give "space x time". 


Spacetime is also dynamic geometry, in the general relativistic interpretation. We consider spacetime to be a potential, and also 
geometry, and also vacuum, and also virtual particle flux, and also hidden wave flux. 


SPATIAL CLOUD 
A cloud of something (such as electrons) in a spatial region. 


SPATIALLY 


With reference to space and spatial position. 


SPECIAL RELATIVITY 


Einstein's theory of inertial frames in which, if two systems are moving uniformly in relation to each other, one cannot 
determine anything about their motion except that it is relative. 


Each of the two frames is said to be "rotated" with respect to the other, but not accelerating. The velocity of light in space (the 
vacuum) is constant, and is independent of the velocity of its source and the velocity of an observer. All the laws of physics are 
the same in all inertial frames of reference. 

SPIN 


The intrinsic angular momentum of a particle, such as an electron, proton, neutron, photon, graviton etc., 


..even when at rest, as if it were a top spinning about an axis, but had to spin 720 degrees before it turned "full circle." 


Spin is quantized, and is always described as a half or whole spin, e.g., - 1, - 1/2, 0, 1/2, 1, etc. A spinning charged particle such 
as an electron thus demonstrates a magnetic moment, due to the circulation of charge in the spinning. In the nucleus of an atom, 
the spin of the nucleus is the resultant of the spins of the nucleons (particles comprising the nucleus). 
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Spin of particles would appear to be more like an "implosion" to "explosion" circulation; in other words, it circulates in the time 
domain (complex plane) as well. It would appear that the spin of a particle is the basic feature that integrates the (disintegrated) 
flux energy of vacuum flux into observable charge. Apparently all observable fields, matter, effects, etc. depend upon this basic 
mechanism to zip together virtual entities and form observable phenomena. 


SPIRAL GALAXY 


Those galaxies having arms which extend in the form of spirals. 


About 70% of all galaxies are spiral galaxies. 


The interesting thing is that only about 10% of the gravity necessary to hold the spiral arms together can be accounted for by 
known gravitational sources. This has led to the theorizing of dark (hidden) matter of exotic and unknown form, which would 
be responsible for the excess gravity. 


The present author has proposed that the unaccounted enormous Heaviside component of the EM energy flow surrounding 
every field/charge interaction and not entering into that interaction, accounts for the missing source of the gravity. See "Dark 
Matter or Dark Energy?", Journal of New Energy, 4(4), Spring 2000, p. 4-11. 

S-SOURCE 
Source of Poynting energy density flow. 


Source of S = ExH flow. The primary source is considered to always be an asymmetry in the virtual particle flux of the 

vacuum. The S-flow rigorously is that component of the overall energy flow that is intercepted by some system of interest— 

either present or assumed. That component of the overall energy flow that is not intercepted by the system of interest, is 

referred to by this author as the Heaviside energy flow or the dark energy flow associated with every field/charge interaction. 
STONEY To be added 


To be added. 


STONEY/WHITTAKER BIWAVE DECOMPOSITION OF THE SCALAR POTENTIAL ACROSS THE DIPOLE 
(i) a scalar potential (i.e., a difference in potential) exists between the end charges of a dipole, 


(ii) that potential (difference) can be mathematically decomposed into a harmonic series of bidirectional EM wave pairs, where 
each pair consists of an EM wave and its precisely superposed time-reversed twin. Thus a dipole is a "source" or identically is a 
set of hidden bidirectional waves (wave view). 


STRING THEORY 


A rather recent mathematical physics theory which replaces the zero-dimensional "point" used in previous physics with a one- 
dimensional object called a "string". 


It has been particularly effective in describing the gluon forces between two colored particles in particle physics, and has since 
been extended to many other areas. It is sometimes referred to as the "theory of everything". 


"STRING" WAVE 


The transverse wave on a taut string produced when the string is plucked. 


The string wave itself stays on the string and does not travel through the slapped external medium. 


However, Faraday believed that EM fields in vacuum consisted of "material lines of force" which behaved like such taut 
material strings, without any physical endholders. He thought that EM disturbances were simply the transverse disturbances of 
those "lines of force". He profoundly affected Maxwell's thinking, so that Maxwell accepted these physical lines of force. 
Consequently Maxwell assumed those same "transverse taut string vibration waves" in his EM wave theory. 


In eliminating the "stringholders" for the assumed taut strings, Faraday and Maxwell discarded the Newtonian third law half of 

electrodynamics! They discarded half the energy and half the wave as well. Consequently today physics has no causative 

mechanism for Newton's third law, because it threw out the EM mechanism for it more than a century ago and never noticed it! 
SU(2)xSU(2) SYMMETRY ELECTRODYNAMICS 

To be added. 


SUBSPACE 


In vector mathematics: a subset of a vector space which is closed under vector addition and scalar multiplication operations. 


In physics: Physics often uses the term "space" to refer to spacetime. It also uses the term "space" to refer to the dimensions of 
space, without the dimensions of time. At any rate, the spatial portion of spacetime is represented mathematically by some 
convenient number of dimensions. In the most usual practice, Minkowski spacetime of 3 spatial dimensions and one time 
dimension is utilized. In the Minkowski space, we now consider that "space" to be a vacuum scalar potential. If we consider the 
internal Stoney-Whittaker-Ziolkowski biwave pairs comprising that vacuum potential, we may transmit a signal communication 
along one or more of these internal biwaves, without changing any of the others. In that case, no overall potential gradient and 
overall forcefield signal appears. That domain that is infolded "inside" the scalar potential is said to be subspace. It may be 
modeled as a space of n-dimensions, where those dimensions are compacted and not observable to an external observer. 
Subspace gained great popularity from the Star Trek television series, where the spaceships used "subspace communications" to 
have signals propagate far faster than the speed of light. Bill Fogal has been working with some success on what should be a 
concrete realization of just this very "subspace communication system", with infolded signals that move much faster than the 
speed of light in vacuum. 


SUPERCONDUCTIVITY 


Property of some materials or metals whereby their resistance reduces to zero at very low temperatures. 


These materials also exhibit many additional properties that are anomalous when compared to normal materials. Much research 
effort has gone into the attempt to find materials which exhibit superconductivity at higher temperatures, with the goal of 
reaching room temperature superconductivity. 

SUPERLUMINAL 


In a manner or with a speed faster than c, the speed of light in vacuum. 
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SUPERLUMINAL COMMUNICATION 


The movement of signals faster than the speed of light in vacuum. 


..and the transmission and reception of such signals and extraction of their transported information. 


Longitudinal EM waves are not limited to speed c; transverse EM waves are limited to speed c. The infolded electrodynamics 
inside all EM fields, potentials, and waves consists of longitudinal EM phase conjugate wavepairs, with their impressed 
electrodynamics. Hence this "subspace" is a superhighway for such waves, including for those moving at superluminal 
velocity. In essence this is a very special kind of "tunneling" which we might refer to as subspace tunneling. The limitation to 
light speed rigorously applies to the modeled transverse EM waves which are a sort of "bulk upheaval" waves similar to waves 
on the surface of the ocean. As in the ocean wave analogy, "pressure" waves underneath the ocean may travel very much faster 
than the bulk upheaval waves on the surface. 


When making longitudinal EM waves, the process is imperfect and the resulting longitudinal EM waves will have a transverse 
residue as well. The resulting "transverse-noisy" LW is called an undistorted progressive wave. Undistorted progressive waves 
may move slower than the speed of light or faster than the speed of light. See W. A. Rodrigues Jr. and J.-Y. Lu, “On the 
existence of undistorted progressive waves (UPWs) of arbitrary speeds 0 < v <co in nature,” Foundations of Physics, 27(3), 
1997, p. 435-508. A slightly corrected version is downloadable as hep-th/9606171 on the Los Alamos National Laboratory web 
site, and includes corrections to the published version. 


SUPERPOSE 


To lay or place on, over, or above something else, with the connotation of mixing. 


SUPERPOSITION 


The simple linear addition and subtraction of two or more values, states, etc. 


Superposition is one of the key principles in field theories and in the concept of potentials. 


SUPERSET 


A large set referenced to a small set, where the small set is included in the larger set. 


The large set is said to be a superset of the small set. The small set is said to be a subset of the larger set. 


SW (STONEY-WHITTAKER) STRUCTURES 


The Stoney-Whittaker hidden bidirectional EM wavepairs comprising the scalar potential, and structuring (altering) of same. 


We call this internal EM dynamics inside every EM wave, field, and potential the "infolded" electrodynamics. Russian weapon 
scientists refer to it as the information content of the field. 


SYMMETRICAL REGAUGING 


In electromagnetics, changing the scalar potential to a different value, and simultaneously changing the vector potential to a 
different value, with the two changes just precisely selected so that the two extra forces (each created by one of the changes) are 
equal and opposite—thus canceling with respect to translation and doing no net external work. 


We note that the two forces themselves must be considered to be present and still working continuously in opposition, 
increasing the stress upon the system regauged with excess energy, or decreasing the stress upon the system regauged with less 
energy. 


This presence of "equal and opposite" excess forces from the symmetrical regauging is known as the Lorentz condition. The end 
result is that the net force fields of the regauged system remain the same, even though the stress of the system has been altered 
by the regauging and the potential energy of the system has also been changed. Since abstract vector mathematics contains no 
such thing as "stress" in its background vector space, zero vector resultant system of multiple nonzero vectors are most often 
simply discarded. Early electrodynamicists symmetrically regauged Heaviside's two "Maxwell" equations (potential form) so as 
to easily separate the variables. The net effect was to discard that set of the Heaviside/Maxwell equations that prescribed and 
included open electrodynamic systems that freely receive and collect energy from the external vacuum, and also obtain a free 
excess force which then can permissibly utilize that excess energy to translate and produce external work upon the system or 
externally upon a load. In short, the symmetrical regauging discarded practical overunity electrodynamic circuits and devices, 
which Maxwell's equations—even in their Heaviside modified form—have always prescribed and permitted. Contrast to 
asymmetrical regauging. 


We specifically point out that the two extra forces remain, as does their energy, and both may be dynamic as the system is 
dynamic. Hence when one regauges, one has changed the gravitational aspects of the system and also curved the local 
spacetime. Further, this ST curvature is internally structured and that structure is dynamic. Thus contrary to the assumptions of 
electrodynamics, the regauged system is not the same as the original system. 


SYMMETRY 


A theory or process possesses a symmetry with respect to certain operations performed on it, if those applied operations do not 
change the theory or process. 


The theory or process is then said to be "symmetric" with respect to those operations. As an example, there is no observable 
change in a circle when it is rotated or reflected in a mirror. The circle is therefore said to have rotational symmetry and 
reflection symmetry. 

TANTALUM CAPACITOR 


Electrolytic capacitor with a tantalum or sintered-slug anode. 


..such as solid tantalum, tantalum-foil electrolytic, and tantalum-slug capacitors. 


For the same capacitance, the weight and volume of the tantalum capacitor are less than comparable aluminum electrolytic 
capacitors. In other words, you can make the little son-of-a-gun smaller, for a given capacitance and charge it must hold. When 
utilized in the Fogal fashion, the tantalum capacitor also exhibits other properties that are still proprietary to Fogal's 
semiconductor processes and to Bill Fogal. 


TARGETED PINPOINTS 


Refers to those separated points which engage in self-targeting between themselves and some separated signal energy source (as 
in Fogal's semiconductor). 
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The effect is to sharply narrow the retroreflected source signal energy from the source onto the separated points by means of the 
mutual ping-ponging. In this fashion much more energy density from the source can be concentrated on the targeted pinpoints. 
In effect, phase conjugate shooting is evoked. 


TENSOR 


A special mathematical entity which is an element of a vector space such that it represents the tensor product of vector spaces 
and their duals. 


Much of modern physics and advanced electromagnetics is expressed in tensor algebra theory. 


TESLA, NIKOLA 


Famous American emigré electrical inventor and eccentric whose numerous inventions fueled much of the electrical 20th 
century. 


Tesla produced the AC system, including polyphase systems. From his experiments he knew that the EM wave in vacuum was 
longitudinal, like sound waves. In spite of his great accomplishments, his eccentricities and grandiose pronouncements did not 
endear him to electrodynamicists! An example is his acrid comment: "...J showed that the universal medium is a gaseous body 
in which only longitudinal pulses can be propagated, involving alternating compressions and expansions similar to those 
produced by sound waves in the air. Thus, a wireless transmitter does not emit Hertz waves which are a myth, but sound waves 
in the ether, behaving in every respect like those in the air, except that, owing to the great elastic force and extremely small 
density of the medium, their speed is that of light." Another major example is his statement: "The Hertz wave theory of wireless 
transmission may be kept up for a while, but I do not hesitate to say that in a short time it will be recognized as one of the most 
remarkable and inexplicable aberrations of the scientific mind which has ever been recorded in history." 


Ironically, modern quantum mechanics has almost proven Tesla right that "the universal medium is a gaseous body." Today the 
modern QM vacuum is very much like a virtual particle gas. And of course the discussions in this present annotated glossary 
show why I personally am of the opinion that Tesla was also correct in his firm disbelief that those Faraday-Maxwell "taut 
physical strings without physical holders" filled the ether and provided transverse EM wave oscillations. I also agree with him 
that the EM wave in vacuum is a longitudinal wave, exactly like a sound wave. I believe that the transverse gyroelectron 
precession waves that our instruments actually measure in the conductor when it receives an incoming EM wave from the 
vacuum, proves that the vacuum wave is indeed longitudinal—else it would seem we must discard the spin of an electron and 
the theory of gyroscopes. Finally, one should see, e.g., Patrick Cornille, "Inhomogeneous Waves and Maxwell's Equations." 
Chapter 4 in Essays on the Formal Aspects of Electromagnetic Theory, Aklesh Lakhtakia, Ed., World Scientific, New York, 
1993. Cornille clearly shows that Maxwell's equations are directly created by scalar potential interferometry. As he states, this 
means that EM force field wave s are created by the interference of sound-type scalar potential waves, or "sound creates light." 
This strongly supports Tesla's original statement that EM waves in the vacuum are actually EM sound waves, much like sound 
waves 1a gas. 


TESLA'S MAGNIFYING TRANSMITTER (include Jackson quote) 
To be added. 


THERMOACOUSTICS 


The generation of sound waves by heat. 


THERMOACOUSTIC ENGINE 


Essentially a closed resonant chamber containing three heat exchangers and a working fluid—such as an inert gas—under 
pressure, and used with a transducer to provide power such as mechanical power. 


One heat exchanger is the hot-side exchanger through which heat is injected, another is the cold-side exchanger in which a 
coolant is circulated, and the third is a passive device between the other two, and known as a regenerator or thermal capacitor. 
The heating and cooling changes the pressure in the fluid greatly, and the regenerator oscillates back and forth, taking energy 
from the fluid, then giving it back, and keeping the engine going. A pressure wave (shock wave) moves through the working 
fluid and produces a resonator effect. The end result is an engine with rapidly fluctuating pressure gradients and no moving 
parts. The pressure gradients are then tapped off to drive a piston, which drives a linear alternator producing electricity. In a 
typical application, a single piston with a surface area of 1.5 square inches, and with a travel of only one centimeter, operated at 
500 Hz, will produce about 30 horsepower output. 


Information on these engines can be found on the Fellows Research Group website at http://www.io.com/~frg, or E-mail to 
frg@io.com. Many thanks to Oscar L. Fellows, "Be Our Guest: Thermoacoustic Engines—Propulsion, Power for the 21st 
Century," Power Online, 1/24/2000. 


THERMODYNAMIC EQUILIBRIUM 


Stable state eventually reached by an isolated system. One may consider it a "balanced" or "preferred" state. 


Actually, a totally isolated system could not change. Any system is in a constant exchange with its vacuum environment, a 
priori, and no such thing as a completely isolated system exists in nature. Hence once excited, a system—to reach equilibrium 
—nust exchange with its environment and is not a truly isolated system. But systems do exchange with their environment in 
hidden forms, so we can just let the original statement stand as is. Sloppy, but okay so long as we recognize the limits. 

TIME 


To be added. 


TIME-CHARGE 
To be added. 


TIME-CHARGING 
To be added. 


TIME-ENERGY 
To be added. 


TIME-EXCITATION 
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To be added. 


TIME-FLOW MECHANISM 
To be added. 


TIME-POLARIZED ELECTROMAGNETIC WAVE 


An electromagnetic wave whose vibrations occur in the time domain only. 


The wave is theorized in quantum field theory, or at least its time-polarized photon is theorized and called a "scalar" photon. 
There seems to be no Western method for detecting such waves, though they are predicted by theory. 


TIME-POLARIZED (SCALAR) PHOTON 


A photon whose vibrations occur in the time domain only, also known as a "scalar" photon. 


TIME-FORWARD WAVE 


A normal wave moving in forward time. Otherwise known as the retarded wave. 


The external observer comfortably sees its forward progress as expected. 


TIME REVERSAL 


The process of forming the phase conjugate 


..(e.g., of a wave or particle or entity or process or vacuum engine.). 


We accent that time-reversing a single object or single group of objects is not the same thing as "travel into the past" so 
popularized by science fiction. For time travel to the past, the entire universe and everything in it except the traveler, would have 
to be time-reversed. That would not seem possible by any stretch of the imagination today! On the other hand, time-reversal of a 
single thing such as a particle or a wave—or even a group of things such as a group of particles or waves—is not only feasible 
but is readily achievable. A positron is a time-reversed electron, e.g. Becker showed that laughably weak DC electrical trickle 
currents (picoamperes) across otherwise intractable bone fractures could engender healing of the bone fractures. In investigating 
the effect, he showed that entire cells—specifically in that case, the red blood cells—were time-reversed (dedifferentiated) and 
then fast-forwarded (redifferentiated) into new kinds of cells, genetics and all. 


In France in the 1960s and early 1970s, the Priore team showed in laboratory animals that this mechanism (which they nor 
anyone else understood they were unwittingly evoking) could be used to dramatically reverse and quickly cure terminal tumors, 
infectious diseases, arteriosclerosis, and suppressed immune systems. The same approach, if redeveloped, could stop and totally 
wipe out the emerging major new pandemic of hepatitis C, which nothing will touch at present and which will surpass AIDS 
infections after the turn of the century. The approach could totally reverse AIDS and eliminate all HIV infection, because it 
could simply time-reverse HIV-infected cells back to normal cells, genetics and all. In other words, it could readily and cheaply 
and quickly eliminate AIDS from the face of the earth. Further, the disease could be eliminated whenever a patient tested 
positive for HIV infection; there would be no need to wait for debilitation to set in. For coverage in detail, see T. E. Bearden, 
"Vacuum Engines and Priore's Methodology: The True Science of Energy-Medicine. Parts I and II." Explore!, 6(1), 1995, p. 66- 
76; 6(2), 1995, p. 50-62. 


TIME-REVERSAL ZONE 


A region of space in which a component of the overall time flow runs backwards, and hence the fundamental mechanism 
generating the flow of a mass through time is reversed. 


Such zones are theorized as temporarily occurring in cold fusion, particularly once the palladium lattice is loaded with hydrogen 
or deuterium ions. Such a temporary region in the electrolyte is an excited state, and the other ions will move to nullify it and 
cause its decay. During its existence, ions in it experience a reversal of the law of attraction and repulsion of charges. In the 
TRZ, like charges attract and unlike charges repel. Thus suddenly the low spatial energy transmutation of elements in cold 
fusion experiments can be explained (they have been validated in some 600 successful experiments, in various laboratories in 
various nations, by excellent scientists). E.g., two H+ ions may attract, and so closely that each enters the edge of the strong 
force region of the other, forming a quasi-nucleus. Then as the TRZ decays, the preferred energetic change is from inside out. 
In other words, the gluon forces have been partially nullified and the quarks in the nucleons are almost freed. Hence the favored 
energetic decay from the excited state of the TRZ is by quark flipping, where one H-+ ion in the quasi-nucleus changes into a 
neutron. The quasi-nucleus becomes a quasi-nucleus of deuterium, and will tighten into deuterium as the TRZ induced action 
vanishes. This is the way the excess deuterium is formed in the cold fusion experiments. Two deuterium D+ ions may also 
form a quasi-nucleus of (D+)(D+) particularly where the electrolyte is loaded with deuterium to start with. In that case, as the 
TRZ decays, the quasi-nucleus just tightens into a helium 4 nucleus or alpha particle, accounting for the excess alpha particles 
formed. And so on. 


The concept of the TRZ thus is consistent with hundreds of successful experiments, and introduces a completely new type of 
nuclear reactions to physics, at low spatial energy where transmutations such as occur are not presently thought to be possible. 
We point out that these are extremely high energy reactions when the time-energy interaction is considered, since time has an 
energy density equal to mass. Time-energy is some c? times as dense as is spatial energy used by particle physicists in their 
interactions. By transposing some of the time-energy into spatial energy as the TRZ decays, the new "low energy nuclear 
reactions" actually involve the necessary degree of "high energy" required for the interactions. 


TIME-REVERSED WAVE 


A phase conjugate reflected wave, which is a wave moving in reversed time. 


Since the external observer "sees" in forward time only, he sees the wave as traveling in the opposite direction as its generatrix 
wave front is moving. 


TOPOLOGICAL 


Invariant under transformation by continuous mappings 


...or related to the properties of geometric shapes and figures that remain invariant under transformation by continuous 
mappings. 


TOPOLOGICAL PROPERTY 


Those properties of a geometrical space that are unchanged by continuous distortion of the space. 
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TOPOLOGY 


Mathematics of the properties of geometric configurations invariant under transformation by continuous mappings. 


In short, the mathematics of the large-scale structure of curved spaces. 


TOROIDAL COIL 


A coil of wire curved around into toroidal form. 


Contrast to the standard solenoidal coil form. 


TOROIDAL TRANSFORMER 


A transformer comprised of toroidal coils instead of solenoidal coils. 


TRANSFORMATION MATRIX 


A matrix (rectangular array of algebraic or numerical quantities) for replacement of the variables in an algebraic expression by 
their values in terms of another set of variables. 


Used, e.g., in solving equations involving Hamiltonians. 


TRANSVERSE 


Wave movement perpendicular to the wave's primary direction of principal propagation, as in the movement of a taut rope in a 
wavelike motion traveling down the rope. 


(As opposed to longitudinal). 


TRANSVERSE EM WAVE IN THE VACUUM 


The completely erroneous notion that EM disturbances in the vacuum are composed of transverse "string waves." 


Faraday, e.g., believed that the EM field in the vacuum consisted of his "lines of force" as material taut strings—erroneously 
without the necessary holders to put the tension forces on the strings. He thought that when there was an EM disturbance, it was 
a "plucking" or transverse vibration of these "taut strings." Maxwell also believed in Faraday's material lines of force, and set 
out to capture them in his electrodynamic theory. He did so by simply assuming the lines (tubes) of force and their transverse 
"string wave" vibration. This is equivalent to assuming that the electromagnetic vacuum itself is composed of material taut 
strings, and that additional EM fields are just additional taut material strings. 


TRANSVERSE FIELD COMPONENT 


The modeled component of the electromagnetic field (as in a moving EM wave in vacuum) that is oriented at right angles to the 
line of motion. 


TRANSVERSE WAVE 


A wave where the medium is undergoing repetitive lateral translations, as a lateral wave in a taut string. 


The EM wave is vacuum is erroneously modeled as a transverse "string wave," as a relic from Faraday's original belief that EM 
fields existed in the (assumed) material ether as physical taut strings. He thus believed that EM disturbances were the 
disturbances of "pluckings" of these taut strings. Maxwell accepted Faraday's physical lines of force and constructed his 
electrodynamics mode to specifically include the material ether, the physical "taut strings" lines of force notion, and Faraday's 
"string waves" as the electromagnetic vibrations in the ether. This discards half the energy, half the phenomena, half the wave, 
and Newton's third law causative EM mechanism. 


TUNNELING 


In quantum mechanics, a phenomenon where a particle penetrates and crosses a small region where the opposing potential is 
greater than the particle's available energy. 


The phenomenon is thought to be impossible according to classical physics, but occurs nonetheless. Further, the speed of transit 
through the "tunneling" separation can be superluminal. Tunneling of music between two points has been measured to occur at 
more than four times the speed of light. 


A more extended type of tunneling is the travel of longitudinal EM waves infolded inside the normal EM potentials, fields, and 
waves. Indeed, this is a more fundamental electrodynamics, and it can be shown that interferometry of this "internal" 
electrodynamics creates the external electrodynamics by a form of longitudinal EM wave interferometry. E.g., see M.W. Evans, 
P.K. Anastasovski, T.E. Bearden et al., "On Whittaker's Representation of the Electromagnetic Entity in Vacuo, Part V: The 
Production of Transverse Fields and Energy by Scalar Interferometry," Journal of New Energy, 4(3), Special Issue, Winter 
1999, p. 76-78. 


UNCONSCIOUS MIND 
To be added. 


UNIFIED FIELD THEORY (ENGINEERABLE) 


A unified theory of the four forces of physics—the electromagnetic, gravitational, strong, and weak forces —that is not just an 
intellectual model but which is also engineerable on the laboratory bench and in actual physical systems using higher symmetry 


O(3) electrodynamics. 


That's a mouth-filling phrase (yes, we sometimes write awkward phrases unintentionally; it's amazing how reasonable such 
things sound when you're laboring along at 3:00 a.m. and bleary-eyed as a wet toadstool!) 


UNIFIED FIELD THEORY OF MIND AND MATTER 
To be added. 


UNITARITY 
Principle that all probabilities sum to unity. 
UNITARY Qe 


Fixed or unit charge q of the electron. 
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This notion is held only because the q is not decomposed into its component elements, but treated as if it were an indivisible 
unit. That is in error! The mass of a fundamental particle at rest is quantized, and the massless charge (self-potential) of the 
particle is discretized as a function of the background potential (virtual particle flux density) in which it is embedded or to 
which it is exposed. In our view the definition of a charge q is q= Mgbg- The electrical charge should be taken to be the 


massless bg component. The definition of charge q, of an electron is rigorously given by the identity q, = mgo,. The electrical 


charge of the electron should be taken to be the massless }, component. 


If a charge (say, an electron) is placed in an additional potential 1, then the total massless charge of the electron (i.e., its virtual 
vacuum flux exchange with mass me) is (d,+,). As can be seen, the massless charge of the electron (its virtual flux activity) 


has now changed. The electron is then said to be collecting and to have collected excess energy (which may be either positive or 
negative, depending upon the sign of ¢,.). Further, either , or @; or both can be internally and deterministically dimensioned 


(structured in Stoney-Whittaker-Ziolkowski fashion). When its massless charge (its own potential ¢,) is so dimensioned, then 
the dimensioned electron is said to contain or transport a vacuum engine. 


VACUUM ENGINE 


Particle view: Deterministic internal pattern or template deliberately created in the virtual flux of a scalar potential. 


It can also be created in, and transported by, the two scalar potentials that comprise a static or dynamic force field, or a moving 
EM wave in the vacuum. It can also be created in the local vacuum, in which case it has a "charge-up" creation time and a 
"discharge time," exhibiting a sort of "time constant" very much like a capacitor charging and discharging. In the wave view, the 
vacuum engine is a deterministic internal pattern or template deliberately created in the Stoney-Whittaker-Ziolkowski internal 
biwaves and wave products comprising the scalar potential. Again, it can be implanted in the vacuum or in an EM signal as a 
carrier. The self-energy (scalar potential) portion of any electric charge or magnetic charge can also be a "carrier" that is 
conditioned (dimensioned) with a vacuum potential. The process or act of conditioning any of the carriers with vacuum engines 
is called dimensioning that carrier. Russian energetics refers to the vacuum engines of a dimensioned carrier as the information 
content of the field. 


VACUUM FLUX EXCHANGE 


The virtual particle interaction between the active vacuum and a charged particle. 


The charged particle is an asymmetry in this flux exchange interaction, and extracts and gates some of the vacuum energy as a 
Poynting S-flow. In turn, this S-flow transports and creates in space the E field and the scalar potential f associated with the 
charged particle. An electrically charged particle is thus a little Poynting energy generator, a source of potential, and a source of 
E-field. It is a little electrical dynamo, a little free energy generator. It is already an open system in disequilibrium with its 
environment—the fierce vacuum flux. Its self-energy (potential) and its "fields," plus its Poynting energy flow, are the result of 
its asymmetry in the vacuum flux exchange. 


VACUUM'S VIRTUAL PARTICLE FLUX 


In the particle viewpoint, the quantum mechanical vacuum identically is a virtual particle flux. 


Present physics, however, is prone to refer to the vacuum as (an implied emptiness) containing a virtual particle flux. Energy, 
vacuum, spacetime, virtual particle flux, and dynamic geometry are all synonyms. 


VECTOR 


In mathematics, an entity completely characterized by a magnitude and a direction. 


VECTOR POTENTIAL 


In electrical engineering: "Potential postulated in electromagnetic field theory." 


Space differentiation (curl) of the vector potential yields the field. Magnetic vector potential is due to electric currents, while 
electric vector potential is assumed to be due to a flow of magnetic charges." [Chambers Science and Technology Dictionary, 
Peter M. B. Walker (Ed.), Chambers Cambridge, 1988, p. 947. 


Note that the foregoing is not yet a definition, saying only that it is a postulated potential, then giving some characteristics. 
Informally, in my view the vector potential is just sort of an ordinary scalar potential, every point of which is in motion in 
something like a swirling fashion. The magnetic vector potential A is most common. There doesn't seem to really be a definition 
of A; the equation B = VxA is usually (erroneously!) said to "define" the A. So we are left with the question A = ????, since no 
equation is a definition of anything. 


Electrodynamicists have no difficulty in calculating the direction and magnitude of A, and in using it, but so far as I can find 
there is still no real definition. As an ad hoc definition I consider the A-potential to be identically a virtual photon flux of 
vacuum that is moving as an ensemble along the direction of the A-vector. Inputs for a more rigorous definition of the form A = 
(x) would be most welcome! 


At any rate, the A is known to be quite real and an independent "field" of nature, because when the curl operator is removed 
from operating on A, the B-field is zeroed but the curl-free A-field can still remain and interfere with the fields of charged 
particles and magnetic poles to cause real effects in physical systems, including at a distance. This latter is known as the 
Aharonov-Bohm effect. 


VECTOR FIELD 


In ordinary theory, the assigning of a magnitude and a direction (that is, a vector) to each point in a region of space. 


The entire set of vectors and their spatial points is called a vector field. 


VECTOR ZERO 


See discussion under zero vector. 


VIRTUAL ANTIPHOTONS 


An antiphoton that spontaneously appears and disappears, so swiftly that it cannot be individually observed. 


VIRTUAL PARTICLE 


http://www.cheniere.org/references/annotated_glossary.htm 


80/83 


1/26/2018 


ANNOTATED GLOSSARY 


A fleeting quantum particle that spontaneously appears and disappears, so swiftly that it cannot be individually observed, so that 
it exists only temporarily. 


The virtual particle does not satisfy the usual relation between energy, momentum, and mass because it is underneath the 
Heisenberg uncertainty principle. The virtual particle can have any amount of energy momentarily, so long as the product of its 
energy and the time interval of its existence is less than the uncertainty principle's minimum magnitude. 


Nonetheless, the interactions of large numbers of virtual particles with a mass or charge can combine to generate real observable 
effects. In quantum field theory, all forces of nature are caused by the interaction of the forced mass entity with virtual particles. 
Interaction of a mass with virtual photons, e.g., is projected to cause all mechanical and electromagnetic forces. 


VIRTUAL PARTICLE FLUX EXCHANGE 


Interaction with or exchange of, a flux of virtual particles. 


Interaction of a mass with virtual particles most often consists of the mass absorbing the virtual particles and re-emitting them. 


VIRTUAL PHOTON FLUX (VPF) 
A flux of virtual photons. 


(Hey, how's that for a tautology!) First, see definition and discussion under flux. For electromagnetics, the vacuum can often be 
modeled as a flux of virtual photons. One gets the virtual charges also, since the photon is considered to also consist of a 
positron-electron pair. That is, the photon is continually separating into a positron-electron pair, which then annihilate each other 
to form additional photon(s), etc. 


VIRTUAL PHOTON FLUX EXCHANGE 


The mutual exchange of virtual photons, as between the vacuum and a charged mass, or between two colliding masses. 


The emitted photons from one mass are absorbed in the other mass and re-radiated. 


VIRTUAL PHOTON FLUX OF VACUUM 


The vacuum identically is a flux of virtual particles. 


For most electromagnetic cases, it can just be modeled as identically a flux of virtual photons. 


VIRTUAL PHOTONS 
Photons which spontaneously appear and disappear in the vacuum so quickly that they cannot be individually observed. 


VIRTUAL POSITRONS 


Positive electrons (positrons) which spontaneously appear and disappear in the vacuum so quickly that they cannot be 
individually observed. 


WHITTAKER, E. T. 


Well-known mathematical physicist, who dramatically extended Stoney's earlier work of 1897-8 and authored two papers in 
1903 and 1904 giving the basic theory of scalar electromagnetics (Russian energetics, not including the quantum potential 


portion). 


The 1903 paper is E.T. Whittaker, “On the Partial Differential Equations of Mathematical Physics,” Mathematische Annalen, 
Vol. 57, 1903, p. 333-355. 


The 1904 paper is E.T. Whittaker, “On an Expression of the Electromagnetic Field Due to Electrons by Means of Two Scalar 
Potential Functions,” Proc. Lond. Math. Soc., Series 2, Vol. 1, 1904, p. 367-372. The paper was published in 1904 and orally 
delivered in 1903. 


WHITTAKER'S DECOMPOSITION OF THE SCALAR POTENTIAL 
Decomposition of the scalar potential into a harmonic set of bidirectional longitudinal EM phase conjugate wavepairs. 


In his paper “On the Partial Differential Equations of Mathematical Physics,” Mathematische Annalen, Vol. 57, 1903, p. 333- 
355, Whittaker showed that the scalar EM potential can be decomposed into a harmonic series of bidirectional EM wavepairs. 
In each pair, one wave is the phase conjugate of the other, and exists in the time domain. However, this phase conjugate wave 
has been considered as having been detected by intercepting charge as a 3-space EM wave travelling in a reversed direction. 
Hence from a detectable viewpoint, the Whittaker decomposition yields bidirectional longitudinal EM waves in 3-space, as has 
been pointed out by several electrodynamicists (e.g., Barrett). 


However, the present author considered the difference between the phase conjugate wave as it exists prior to interaction with the 
assumed intercepting unit point charge, and the detected 3-space wave after the detecting charge is assumed. By applying the 
Whittaker decomposition and also considering the nature of the EM wave in spacetime prior to interception by a unit point 
charge, this led to the discovery of a new and more primary 4-symmetry in EM energy flow, once 3-symmetry is broken, that 
exists automatically between the time domain (complex plane) and 3-space. 


Thus because a dipole (or a charge treated as a set of composite dipoles) breaks 3-symmetry (as is well-known in particle 
physics), the more general 4-symmetry results automatically when the nature of the potential between the ends of the dipole(s) 
is considered. This yields the fundamental mechanism by which EM energy is extracted from the vacuum (from the complex 
plane or the time domain) and output in 3-space from a "source charge" or a "source dipole". In short, it yields the giant 
negentropy mechanism when the unaccounted Heaviside energy flow component from a charge or dipole is considered as well 
as the intercepted tiny Poynting energy flow component. See T. E. Bearden, "Giant Negentropy from the Common Dipole", 
Journal of New Energy, 5(1), Summer 2000, p. 11-23; also on http://www. cheniere.org. 


In his second paper, “On an Expression of the Electromagnetic Field Due to Electrons by Means of Two Scalar Potential 
Functions,” Proc. Lond. Math. Soc., Series 2, Vol. 1, 1904, p. 367-372, Whittaker showed that the interference of two such 
scalar potentials can and does create all the field energy, patterns, and functions of classical electromagnetics. 


Whittaker's second paper initiated what today is loosely referred to as superpotential theory. For an excellent overview 

discussion of superpotentials and related things, see Melba Phillips, “Classical Electrodynamics,” in Principles of 

Electrodynamics and Relativity, Vol. IV of Encyclopedia of Physics, edited by S. Flugge, Springer-Verlag, 1962. 
WORK 

The changing of the form of energy. 
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WORK, EXTERNAL 


The changing of the form of the external energy of a body or system. 


WORK, INTERNAL 


The changing of the form of the internal energy of a body or system. 


WORK-ENERGY THEOREM 


To be added. 


ZERO POINT ENERGY 


The minimum energy of a system due to its quantum fluctuations, resulting from its incessant virtual particle activity. Quantum 
mechanically, no system of interest (including even spacetime itself) can have zero energy. 


The zero-point energy of the vacuum is the lowest energy vacuum state, with fluctuations taken into account. Even at low 
energies, quantum fluctuations continually arise, and result in an incessant, extremely rapid, and violent "jittering" of the energy 
momentarily present. The minimum energy due to these quantum fluctuations is called the zero-point energy. 


ZERO VECTOR 


(1) A vector having no length (no magnitude) or specific direction. 
(2) Absence of any or all finite vectors. 
(3) Resultant of a system of multiple, finite vectors whose vector sum has no specific direction. 


Note that the second definition differs drastically from the first. That is, we cannot say that a vector resultant zero has no 
infolded magnitude, if we consider its components, all of whom have magnitude. See the discussion under "zero." In vector 
analysis, the zero vector axiom states that any vector v plus a zero vector is equal to a zero vector plus v. Note that, being an 
axiom, this is not proven, but just assumed. We very much disagree with that blanket axiom; it reduces vector analysis to a 
highly special single case, where all zero vector systems are to be considered equal, and totally "inactive." In the real world that 
need not be true at all. There are an infinite number of different zero vector resultant systems, and so zero vectors may differ, if 
their infolded component "substructure" is considered. In the real world, things that are vectors very often have energy. The 
energy is infolded and hidden, so that it represents not only a local curvature of spacetime, but also a structured, deterministic 
set (a template) of curvatures of local spacetime. Therefore this zero vector system is actually a vacuum engine. Any mass 
system placed in such a potential, will be acted upon in its parts by that local vacuum engine. Further, the zero vector resultant 
system is a "potential," since it does contain "collected internal energy." This potential is obviously an artificial potential, since 
it is deterministically structured internally. 


So between zero vector resultant systems, the "infolded, hidden energies" differ dramatically in 
(i) total infolded and trapped (collected) energy, 
(ii) specific internal action patterns (templates), 
(iii) general relativistic effects, and 


(iv) type of vacuum engine. Accordingly, the actions the zero-vector system induces in an exposed mass may be designed in 
advanced. This is vacuum engineering. This is spacetime engineering. 


The problem is the vector algebra itself. In the abstract algebra, a "vector space" is regarded as an inert thing, where the only 
actants are the overall net nonzero vectors, and there is no interaction between an overt vector and a covert set o f vectors. The 
vector space is not allowed to have an internal realm, stress, hidden engines, or to interact with the vectors representing the 
physical system. Consequently, for over a century electrodynamicists—thinking primarily of translation—have routinely 
discarded such "zero vector systems" as if they represented the total absence of any finite vector. This they do, in the unsuitable 
assumptions of the vector algebra. This they do not do, in the real world. 


The common practice in electrical physics of replacing a zero-summed system of nonzero vectors with a vector zero of 
"complete absence of vectors" is incomplete, and such did not exist in Maxwell's original guaternion theory. This present 
practice should be changed; it has reduced the topology of electromagnetics far too much, and gutted the most important parts of 
the theory insofar as an extended electromagnetics is concerned. The vector zero should be replaced with a special organized 
vector zero system and a scalar potential. The interactions of the "hidden" vectors should be incorporated. By failing to do this, 
physics excludes the ability to engineer electrogravitation, spacetime, the virtual state, local general relativity, free energy, 
effects at a distance, and the probabilities of the states propagated by the Schrédinger equation. It also excludes unification of all 
forces. 


In the new view, a zero vector may be a system of nonzero vectors that vectorially sum or multiply to zero for translation 
purposes, but the components may still exist "inside" and dynamically function inside the zero-resultant envelope. This 
substructure can act on nonlinear or resonant systems. Any or all components may be time varying, or none of them may be. 
The zero vector system may thus be a dynamic vacuum engine. In addition, such a vector zero system is considered to be also a 
scalar stress potential, whose magnitude is equal to the sum of the absolute values of the perpendicular components. In addition, 
a separate type of stress potential may be included for the magnitude of the absolute values of the swirl components (torques). 
Other associated potentials may be included for the system, particularly if the system is in multiple dimensions, if it consists of 
more than one type of virtual particle flux, if several fluxes intercommute, etc. Such a system can also be designed and created 
to deterministically interact with and on the life force itself, the mind, thought, and personality, but that is beyond the scope of 
this discussion. 


ZERO-VECTOR-SUMMATION SURFACE 


A surface or assumed spatial surface in which vectors under consideration interact to sum to a vector zero resultant. 


ZERO-VECTOR-SUMMATION SYSTEMS 


Zero summations of real, nonzero vectors, so that the real vectors are still present but do not cause translation of exposed mass 
or charges. 


With respect to observing/detecting process that depend upon charge translation, the vectors are said to be hidden and infolded 
—.e., with respect to detection by translation. See discussion under zero vector. 


ZIOLKOWSKI, RICHARD 


To be added. 
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The "Porthole" Concept 
with technical background 
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Amplifying the cellular regenerative 
(healing) system of the body for 
treatment and healing 

of mass casualties oi ie a 


Outline of the presentation 


© Mechanism for deep EM exchange of a body 
with its active EM environment 


Becker's epochal work and its ramifications 
Kaznacheyev's startling results and ramifications 
Weaponization of Kaznacheyev's findings 


Importance of time-energy and the time-domain 


Mechanisms for medical treatment and healing 


Outline of the presentation (2) 
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© Prioré's revolutionary results and their 
ramifications. 

Proposed new mechanism for cancer promotion. 
Porthole concept: The 2-minute shortcut. 
Terrorist biological warfare capabilities. 
Summary and conclusion. 


Budgetary and Program package. 


Mechanism for the body's 
deep EM exchange with its 
active EVI environment 
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And some ramifications 2.) ) 4. 
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The body continually receives 
and retransmits KIM energy 


© The body may be considered ae oe 
as a dielectric. woN Ay pi U* 
® Every part of the “5 i a 
dielectric participates Pe — 
in the absorption and is, Sassen 
emission of each ~~. {BS  — ise 
photon to and from any point 
on the surface.* <a I SAN ‘in: 
® Mechanical force effects = = ~~ - ~~ 
are also electrical in nature wo. 
and exchange similarly. er = 


* Reali, G. C., "Reflection from dielectric materials," 
American Journal of Physics, 50(12), Dec. 1982, p. 1133-1136. ra — 
The reflected field from a dielectric material is not generated a | | A \ . ~& 
just at its surface but comes from everywhere in the interior of it. f y . 


Ramifications: 


© There is an EM "dielectric transmission path" connecting every 
part of every cell to every part of the surface of the body. 


© All electrical processes in the body, including deep 
within the cell and its nucleus, participate in the absorption and 
emission of every photon to and from the body's outer surface (and 
every mechanical force* experience). 


© The EM emission energy of the body is a conglomerate mix of 
fractions of all processes and functions ongoing in the body or 
affecting it, including in every cell. 


© This includes all electromagnetic, mechanical, chemical, and 
environmental effects upon and in the body and every tiniest part 
of it, and provides an extended definition of "stress". 


* At base, all normal mechanical forces are generated by 
electromagnetic forces. 


Ramifications (2) 
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The reaction of each photon absorbed on any point of the outer surface of 
the body, connects through the dielectric transmission path to every part of 
the body, including to every part of every cell*. 


Every emission from the body is participated in by every part of the 
body, including every part of every cell. 


The body's emission "changes" its environment, adding EM radiation. 
Some of the internal induced changes (excited states) in the body decay 
by this external emission. Some do not, but must be otherwise dealt 
with internally by the body systems. 


The body's EM absorption allows the environment to change or affect 
every function, operation, and part of the body, by adding EM radiation. 
All are continually being affected and deviated, both helpfully and 
harmfully, by these deeply induced EM interactions. 


The body's reaction (healing) must continually readjust and correct 
deviations from normalcy, in every part of every cell. 


* In quantum physics, part of the photon is localized and part is nonlocalized, 
reaching even across the universe. 


Ramifications (3) 


® The sum total of all the impinging external EM radiation upon the 
body, plus mechanical "special EM" radiation, thus affects and 
changes the body and all its processes, participating in them. 


© That impinging EM radiation can be manipulated to either harm or 
heal the body and any or all of its cells. 


© The body must continually overcome these externally-induced EM 
changes in its cells and processes, to maintain normalcy. Some EM 
changes are restored by the subsequent dielectric emission process, 
relieving the previously-induced deviant EM excitations in its internal 
processes. Some are not. 


© The poorly studied cellular regenerative system performs the 
remainder of the restorative function, which 1s the fundamental 
"healing" function of the body.* 


*The cellular regenerative system was mostly studied by Becker and a few others. 
See R. O.Becker, and David G. Murray, "The electrical control system regulating 
fracture healing in amphibians," Clinical Orthopaedics and Related Research, No. 73, 
Nov.-Dec. 1970, p. 169-198. 


Becker's epochal work 
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And its ramifications 


Becker's bone fracture healing 


RED BLOOD CELL 
DEDIFFERENTIATES 
Shucks hemoglobin coat 

Grows nucleus 


NEW CELL 
REDIFFERENTIATES 


Turns into nee of cell that 


makes cartilage 
NEW CELL 
REDIFFERENTIATES 


Turns into type of cell that 
makes bone 
Deposits in fracture site, 


e Tiny DC currents (picoamperes) 


e Pulsed DC current can be utilized 
e Pulsed magnetic fields may be utilized 


ELECTRODE 


healing the fracture 


a 
FRACTURE SITE 


Becker's theoretical DC control system 
involved with response to injury 
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INPUT STIMULATION CENTRAL 
DC SYSTEM (PAIN) DC SYSTEM 
OUTPUT 
DC SYSTEM 


TOTAL 


GROWTH 
DIFFERENTIATION 


CURRENT OF 
MITOSIS INJURY 
DEDIFFERENTIATION DC SYSTEM 


*Robert O. Becker, "The significance of bioelectrical 
get a Bioelectrochemistry and Bioenergetics, Vol. 
3 3 p. . 


Becker's proposed control 
system governing regeneration* 


Trauma Producing 
Tissue Loss 


Local cellular effect Local nerve effect 


CNS effect Alterations in hormone 


pattern (prolactin) 


Alterations in local 
DC field pattern 


‘Local electical 
| effects ia 


Local and systemic 
pools of target cells 


Dedifferentiation into 
primitive mesenchymal cells 


Phase | Blastema formation 


Phase Il 


Redifferentiation into *Becker & Spadaro, "Electrical stimulation of partial limb 

required cell types regeneration in mammals," Bull. N. Y. Acad. Med., 48(4), 
May 1972, p. 629. 

Restoration of body 

part or tissue 


Extending Becker's work 


eeoeeeeeeeeeeeeeeeeeeeeeeee 
© Becker had only the archaic classical electrodynamics 
available to him. That EM is grossly inadequate. 
= Insufficient group symmetry to model the process. 
= Already eliminates the "infolded" longitudinal wave EM 
that structurally and dynamically comprises all "normal" 
EM potentials, fields, and waves. 
= It is this internal LW EM that is manipulated and used by 
the cellular regenerative system. 
© Nonlinear phase conjugate optics was not yet developed 
when Becker did his seminal work. 


® Successful higher symmetry electrodynamics models -- 
such as O(3) -- have been developed and are available. 


A sad commentary 


Becker was nominated for the Nobel Prize, but he was hounded, his funds 
were withdrawn, and he was forced to retire early. 


His main "sin" was having the courage to testify against the harmful effects 
of unrestricted powerline radiation and electronic smog. 


Powerful interests then crushed him, set up their own well-funded institutes, 
and hired scientists who then predictably found that powerline radiation was 
no problem. 


Such research is so tainted that recently several important journals have now 
required the authors of submitted papers to state what their affiliated 
companies do, and what "company massaging" of their research occurred. 


From a higher symmetry EM view, it is obvious that the dielectric pathway 
and quantum electrodynamics already show a significant problem due to such 
radiation, particularly with respect to long-term effects. 


This is particularly significant since "noise" -- the mere presence of more 
"hash" -- appreciably amplifies the dielectric transmission effect. So the 
major factor becomes EM smog signals density, not signal power. 


Kaznacheyey's startling 
results 
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And its ramifications 


Proof that the cellular condition 
is radiated from groups of cells 
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© It follows that a diseased, damaged, or infected cell culture 
will and does emit its exact internal EM condition, hence the 
disease or damage "generatrix form" itself (in the internal 
structuring of the EM radiations). 


© Further, these "state" emissions can couple into other targeted 
cells to produce disease and disorder in them. 


© This was clearly proven in some 15,000 Russian experiments 
by Kaznacheyev. 


® Kaznacheyev demonstrated induction of cellular disease and 
disorder between EM-coupled but otherwise environmentally 
shielded cell cultures 


© Similar experiments have been replicated in the West by Reid 
et al., and by Popp et al. 


Kaznacheyevy's induction of 
cellular disease and disorder 
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Note: Minimum lattice is one harmonic interval: IR to UV is such a minimum G-lattice. 
Consider particularly the dielectric pathway in the emitting diseased cells and in 
the receiving targeted healthy cells. 


Another surprising feature of 
Kaznacheyev's experiments 


© The experiments do not work if the targeted cells are in 
normal light, such as sunlight*. 


© The reason is that the normal light bandwidth occupies a 
single harmonic interval between ultraviolet and infrared. 


© Hence its difference frequencies also fill such an interval. 
For a set of n frequencies, the number d of difference 
frequencies is d >> n. 


© Thus the visible light spectrum represents "jamming" of 
specific internal EM signal inputs through the dielectric 
pathway into the body, turning much of the environmental 
signals into harmless warmth. 


* It has also been shown that if bacteria are killed in the "dark" by UV, then 24 hours 
later placed in sunlight, a substantial fraction of the "dead" bacteria will revive. 


Ramifications of Kaznacheyey's 
experimental results 
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© At least one harmonic interval is necessary for the effect to be 
evidenced in the target cells. 
© Interestingly, if we assume the body dielectric to be isotropically 
nonlinear (to first order): 
= Velocities of the actual transmitted frequencies depend upon the 


particular point on the wave amplitude. 
= The transmitted frequencies overshoot, interfere, breakup, etc. The 


difference frequency does not. 
= The "difference frequency" is transmitted through the nonlinear 
dielectric medium as if it were a sine wave passing through a linear 
medium”. 
© To our knowledge, this direct and deep communication of 
electronic "hash" difference frequencies in dielectric human 
bodies has not been investigated in the West. 


* Owen Flynn, "Parametric arrays: A new concept for sonar," 
Electronic Warfare Magazine, June 1977, p. 107-112. 


Ramifications of Kaznacheyey's 
experimental results (2) 
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© A heterodyne signal -- at the difference frequency 
between an input signal and a reference signal -- can be 
enhanced by adding noise”. 


© Thus the signal of the disorder in the cellular pattern 
emitted from diseased cells, received by normal cells, can 
be amplified electronically and rather easily. 


© Powerline radiation (electronic smog) thus carries its own 
amplification mechanism. Eventually the amplification 
overcomes any squelching by sunlight, etc. 


© The Russians promptly (as early as the late 1950s) 
weaponized and tested these and similar effects. 


* Dykman, M. I. et al., "Noise-enhanced heterodyning in bistable systems," 
Physical Review E, 49(3), Mar. 1994, p. 1935-1942 


Weaponization of 
Kaznacheyev's findings 
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And its ramifications 


"Microwave" radiation of the 
U.S. Embassy 1 in Moscow. 


BACKGROUND 


e Began in latter 1950s 
e Discovered on VP Nixon's trip 
e Initially thought to be nuclear radiation 
(Discovered w/Geiger counter) 
e High level target -- U.S. Ambassador 
e Guarantees personal attention of: 
= U.S. Ambassador to USSR 
= U.S. President 
= NSA, CIA, DIA, NSC, etc. 
m Top consulting scientists 
m Leading U.S. scientific institutions 
e Two U.S. Ambassadors died, another sickened 
e Anomalous health changes in personnel, only 
in zero-field (zero pot'l gradient) areas! 
e Four U.S. Presidents requested Soviets cease 
= Cut from 18 watts/sq cm to 2 
= Then again increased 
e No one could understand what was going on 
e Aluminum screens were placed over windows 
e Moscow was declared a hazardous duty zone 


Former U.S. Embassy in Moscow. 


Ramifications of the microwave 
radiation of the U.S. Embassy 
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© The cellular disorder pattern in the EM radiation is 
carried by the field-free scalar potential. 

© Since the disorder pattern is a "conglomerate", it 
must be carried by an internal EM structure 
existing inside the scalar potential itself. 

© Whittaker decomposed the scalar potential into 
the appropriate internal longitudinal EM biwave 
structure in 1903*. 


* FE, T. Whittaker, "On the Partial Differential Equations of Mathematical 
Physics," Mathematische Annalen, Vol. 57, 1903, p. 333-355 


The importance of time as 


energy, and the time-domain 
ee eoeoeeoe@eed0eseeeed@e@e€eesd ®@ 


x 


Time as energy = BO 
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© In physics, the fundamental units one uses in his 
model are arbitrary. 
= A valid model can be made using only one unit. 


= It is already done in one branch of physics, using 
length as the single fundamental unit. 


© Make a model with a single unit, the joule. 
= All other entities become functions of the joule. 
= We are familiar with mass as highly compressed 
EM energy, by the factor c’. 
= Jt turns out that time is also highly compressed EM 
energy, by the factor c’. 


= lsec. = 9x 10” joules. 


How to see that "time is 
compressed spatial energy” 
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® Te: some spatial EM energy ma compress it by c* 


e Place it in 3-space, and it is mass. 


—— e Place it on the time axis, and it is time. 
Rs C) time (Seconds) 
s 
‘ A time axis 
SOME { OR 


SPATIAL 

ENERGY = 
a mass (kilograms) 

3-space 


e When time-energy is converted into mass-energy, 
a time is "decompressed" (expanded) into 3-space 
EM energy and 1 sec. = 9x 10'°joules. 


Time as EM energy in the time domain, sen 

with a density the same as mass-energy 

eoeeeeeeeeeeeeeeeeeeeeeeee 

© Bearden* reinterpreted (corrected) the 1903 Whittaker 
decomposition of the potential in 2000. 


© The reinterpretation is consistent with broken 
symmetry in particle physics, for which Lee and Yang 
received the Nobel Prize in 1957. 


® Itis also powerfully supported by quantum field 
theory, notably by Mandl and Shaw in 1984**. 


© Whittaker's pair is a combined time-polarized (scalar) 
EM wave and a 3-space longitudinal EM wave. 
*'T. E. "Giant Negentropy from the Common Dipole," Journal of New Energy, 5(1), 


Summer 2000, p. 11-23. 
*** A. Mandl and G. Shaw, Quantum Field Theory, Wiley, 1984, Chapter 5. 


All EM energy in 3-space freely 
comes from the time domain 


Longitudinal EM wave incomin 
icra a tata accede from time domain and absorbed 


SOURCE Charge's 720° spin 
CHARGE transforms time-energy 


.. OR into 3-space energy 
* DIPOLEZ enn foc becbstyeasnctsn=ts 
ee & Longitudinal EM 


waves emitted in 
<————— all directions in 
3-space 


Whittaker, Math. Ann., 57, 333 
in all pours Our (1903) shows this rigorously, 


: . when properly reinterpreted. 
3-spacections Dipole's broken 3-symmetry is 


well-known in particle physics 


Note: Whittaker (and others) interpreted the phase conjugate half set of LWs after 
interaction with the charges of the dipole, and as a 3-space effect rather than the 
time-domain cause. This fundamental non sequitur was just repeated since then, until 


corrected by Bearden to be consistent with broken symmetry and quantum field 
theory. 


Strong support fron 
quantum field theory 
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© Quantum field theory recognizes four photon polarizations: 
= Energy along x-, y-, Z-, or t- axis. 
= Polarized along x- and/or y-axis, the photon is a transverse 
photon. 
= Polarized along z-axis (along its line of motion in 3-space), the 
photon 1s a longitudinal photon. 
= Polarized along the time-axis, the photon 1s a time-polarized or 
scalar photon. 
© The individual longitudinal or scalar photon is not 
observable*. 
© The combination of a longitudinal photon and a scalar 
photon is observable as the instantaneous scalar potential*. 


*F. Mandl and G. Shaw, Quantum Field Theory, Wiley, 1984, Chapter 5. 


Mechanism generating the 
flow of a mass through time 


otoh 


SPATIAL SPATIOTEMPORA pr SPATIAL 
ae NC 
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(AE)(At) + M => (M+AM)At => M + (AE)(At) 
Flow of macroscopic time (observable photon interactions) 


Flow of microscopic time (via virtual photon interactions) 


Mechanism is engineerable 


Pumping a mass in the time-domain 
will time-reverse it back to an earlier 
State 
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© The reinterpreted biwave EM structure of the scalar 


potential means that time-reversal (phase 
conjugation by pumping in the time-domain) can be 
utilized to time-reverse a targeted cell (its 
mass-energy) in its entirety, including its genetics. 


© Becker's bone fracture experiments showed it: 
= Weak scalar potential across the fracture site. 
— LWs in 3-space and time-energy waves in time 


= Red blood cells entered, dedifferentiated by shucking 
their hemoglobin and growing a nucleus, which is 
dedifferentiation (time-reversal of the cell and its 
mass-energy back to a previous physical state). 


Principle for time-reversing 
a time-pumped mass 


© Becker's cells then redifferentiated and changed -- first to primitive cartilage 
cells, then to primitive bone cells which were deposited in the fracture, 
healing it with new bone growth. 


© This shows "time-forwarding" (redifferentiation) of the cell also. 


© Becker actually showed that the time-domain pumping of the cells (by the 
time-polarized EM waves of Whittaker's reinterpreted wavepairs comprising 
the scalar potential), and the time-pumping of their mass-energy, operated to 
continuously and steadily remove the delta between that cell's present 
condition and its former "normal" cellular physical condition in that area. 


© This is the long-sought secret of stem-cell research. 


© Phase conjugate optics had not been born at the time. Without realizing its 
full nature, Becker demonstrated the body's own internal mechanism for 
healing, and the fundamental mechanism for time-reversing a physical mass, 
whether living or inert. 


Mechanisms for use in 
medical treatment and 
healing 


And ramifications a 


eon 


Successive deep penetration 
reactions of the cellular dielectric 


© Change after change affects the cell and all of its 
parts, including from the external environment. 


© Each successive change affects primarily the 
internal "LW EM structures and dynamics" 
comprising the ordinary potentials, fields, and 
waves. 


© Thus in positive time the internal EM structurings 
produce successive "overlaid layers of change" -- 
so to speak -- in the internal EM structuring and 
dynamics of a cell in the body. These layers 
contain the "delta" from normal state. 


Successive deep penetration 
reactions of the cellular dielectric (2) 


© During time reversal, highest layer deltas are successively 
"peeled away" by the interaction of the mass-energy with the 
time-domain pumping. 

© The result is to return the cell directly back to successive 
physical states, in the case of a single disease or disorder. 


= A cancer cell is returned to a normal cell prior to its 
"promotion". 

= An HIV-infected cell would be returned to its normal 
unaffected condition, free of HIV-induced genetic change. 

= For injuries and damage, the existing "delta" in each 
successive State-layer is steadily reduced to zero. 


© This process thus can involve both cellular differentiation and 
dedifferentiation, as shown by Becker and by Prioré. 


Engines (vacuum engines, 
spacetime curvature engines) 


Following Whittaker* as reinterpreted**, all normal EM fields, 
potentials, and waves decompose into sets of longitudinal EM waves 
(LWs) and their dynamics. 

Since these LWs and their dynamics are dynamics in the local 
energy density of spacetime (ST), they constitute ST curvatures. 


© Hence they are general relativity infolded inside electrodynamics. 


By manipulating and changing these LWs, one manipulates and 
changes spacetime curvatures and their dynamics. 
The result is a unified field model where one directly controls and 


engineers a set of ST curvatures by use of higher group symmetry 
electrodynamics. 


Controlled patterns of local curvatures of ST are called "vacuum 
engines" or "spacetime curvature engines" -- or just "engines". 


* E.T. Whittaker, Math. Ann., 57, 333-355 (1903); Proc. Lond. Math. Soc., 
Series 2, 1, 1367-372 (1904). 
™ T. E. Bearden, J. New Energy, 5(1), 11-23 (2000). 


Pumping with EM time-polarized waves 
forms amplified antiengines 


A y) AA; 
INPUT Time domain... | ‘**2 
(engine — longitudinal >: : MASS 
resident in EM pump --~ : previous state 
the mass wave oe 
itself) 
i. ee : 


A; ‘T. CELL MASS 


pee highly nonlinear to any 
a and all LW frequencies 


Znvlenging acts upon 


A mass ai all levels 
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; 
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FORMED AND ACTS ON THE ongituainar ss 

MASS, TIME-REVERSING EM pump Sk 


IT AND ALL ITS COMPONENTS wav : 
NO MATTER HOW SMALL i A, . | A, 


transverse 
pump A 
wave 2 

transverse \, 

signal 

wave 

(input) 

a Vv 


amplified | 

phase conjugate 
replica transverse 
wave (time-reversed) 


a. Pumping with transverse EM waves 
produces a time-reversed wave. 


raeugts 
id 


RESIDENT 
VACUUM 
ENGINE 
(input) 


MASS 


Output A 


1 "Ga 
b. Pumping with longitudinal EM waves 
A, and A, time-reverses the mass itself. 


Time-reversal of a mass to a 
new vier State not in its past 


| e Original engine A’ 

_ New engine B' added _ 
_e Time-pumping moves | 
to new “past” that is 
_ determined by (A'+B') | 


VACUUM 
ENGINE _B' 


VACUUM VACUUM 
ENGINE B ENGINE A 
A+B A, 


Extended general relativity principle 


All levels of energy structures and all 


levels of time structures mold STRUCTURING 
ACTIVE OF ACTIVE 

Spacetime ee ae: SPACETIME —- SPACETIME 

The "pattern" is called a template tor a} inno \e ot, CURVATURES, 

vacuum engine (spacetime curvature MAS bal 


engine). 

Spatial and temporal structurings of th 
engine act upon any exposed mass at a 
levels. 

This produces a template of forces, for 
precise translations and stresses within 
the mass at all levels. The forces exist 
in both time and 3-space. 


Engines: Working spacetime demons 


Internested patterns 
of spacetime 
curvatures 


Highly Structured 
Einsteinian spacetime 


Maxwellian Demons 
are EM hidden variables 
organized into dynamic 

structures acting at all levels 


Signal vs. vacuum engine 


* Information received 
* Any overt physical action 


must be taken by cell itself 


=> * Cell must furnish the energy 
for any action it takes or, 


* Passes from outside to in 


SIGNAL (INFO) 


A. Cell must do the action itself; vacuum energy exchange is passive. 
Energy or fuel for doing the action must be added to cell externally. 


hoe 4 z * Information itself acts 
ey * Local spacetime curved, with 
internal subcurvatures 


— ae ae ll “ * Produces template of forces 
in local spacetime (ST) 
ae a :~ Ny * Arises from within local ST 


* Acts on and changes all parts 
ENGINE (STRUCTURE) of cell, including its genetics 
TEMPLATE (FORM) 


B. Cell is acted upon; vacuum energy exchange does the specific action. 
No energy or fuel for doing the action need be added to cell externally. 


Unified field theory requires 
modeling and use of supersystem 
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Three components interact with each other: 
° System and its dynamics 
° Local active vacuum and its dynamics 
° Local curvatures of spacetime and their dynamics. 


LOCAL ACTIVE VACUUM 
SYSTEM 


Pri y ty t yt yl 


LOCAL CURVATURES OF SPACETIME 


Classical EM kills the supersystem, 
prevents supersystem engineering 


e Assumes flat local spacetime 
e Assumes inert vacuum 


Malignant teratoma exhibits both 
time-reversal and fast-forwarding 


e A teratoma cell is a tumor cell that has reverted 
to stem cells, then proceeds to differentiate 
toward new kinds of normal cells. 


® May produce hair, skin, muscle, heart, bone, 
and other type cells. 


© Sometimes present at birth. 


© Demonstrates both "time-reversal" and 
"time-forwarding". 


© The missing key is the engine function(s). 


Miller-Fox-Urey 
biogenesis experiments 


Engines of and from all life forms 
ever on earth or in the universe exist 


in the ambient vacuum potential. Biogenesis Experiments — 
The Miller-Fox-Urey experiments =‘? * * * *# #2 sess esesecs soll 


were not in a "Sterile" environment. 


Heat (IR) and UV constitute (1) a 
harmonic interval with a difference 
frequency, and (2) amplifying by 
the process previously shown. 
These experiments "kindled" 
previously living forms from the 
available gases etc. by amplifying the 
ancient living engines from their 
virtual state to the observable state, 
so that the masses were molded into | 
the physical states of their templates. / 


Gas molecules 


Gaseous mixture of ammonia, 

methane, carbon dioxide, 

hydrogen, 

and water vapor 
- 


Cloning to produce stem cells 


Human DNA can be inserted in an animal cell, 
and the cell chemically tricked into proceeding 
as if fertilized. 


Formation, increase, 
and growth of stem cells 
begins and continues. 


The "engine" carried by the human DNA is 
changing the matter available into human cells. 


readily demonstrated experimentally. 


Regeneration in a strain of rat with part 
of its immune system missing 


eeceoaoanoaongevevene2e2e2e20 0200008000800 80 
In mammals, the immune system plays a role in reducing the 
regeneration capability, compared to 

that of more primitive systems. 

In a strain of rat where that "suppressive" part of the immune 

system is missing, the regenerative capability is dramatically 
increased. 

= Can regrow cut away sections of tail. 
= Regrows plug cut out of ear. 

= Reconnects severed optic nerve. 

= Partially restores severed spinal cord. 
The suppressive "delta" engine of the immune system, operating 
simultaneously with the underlying primitive regenerative 
engine, sums to the modern much-reduced regenerative engine in 
the mammal. 


An observation for the future 


© When the science of 
engines is developed, 
physicians will be able to 
tailor these engine 
combinations to restore 
severed human spines, 
regrow severed limbs, etc. 


© They will also be able to 
direct the body's "normal 
growth" to reduce and 
direct birth defects, genetic 
defects, etc. 


Biochemistry and EM models 
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® Medical scientists analyze such things as teratomas in terms of biochemistry 
and the biochemical model. 


© Anassembly of charges and charge distributions, with their associated fields 
and potentials, drives all chemistry at base level. 

© The charge assembly and its dynamics involves a corresponding assembly of 
spacetime curvatures and their dynamics. These are the cause that is 
driving the charge assembly and its dynamics, and therefore the chemistry.. 
= In unified field theory (such as that of Sachs) and O(3) electrodynamics. 
= Not in classical U(1) EM theory or quantum electrodynamics. 

© Conventionally a causative EM field in space is "defined" as the diversion 
from that spatial field by and after its interaction with charge). 
The "definition" substitutes the effect for the cause, a non sequitur. 

© This is a known major flaw, pointed out in one fashion or another by many 
physicists such as Wheeler and Nobelist Feynman. 


© Classical EM theory is a 137-year-old model, seriously flawed. These flaws 
emerge in biochemistry and medical science. 


Necessary EM corrections* 
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Many of the corrections necessary in electrodynamics 
modeling either have been done or are underway. 


Higher symmetry, non-Abelian electrodynamics models have 
long been developed in particle physics. 


The new approach extends these models to also incorporate 
general relativity, thus producing a unified field theory”. 

In the new approach, spacetime curvature engines are perfectly 
natural and understandable, and can be directly modeled and 
engineered by advanced theorists. 

In short, the theory is sufficiently advanced and robust that 
technology and engineering can now advance. 

This will be a great leap forward for biochemistry and medical 
science, particularly in therapeutic methods. 


* Sachs's unified field theory implemented by O(3) electrodynamics 
presently is the most suitable to use. Numerical methods are required. 


Prioré's revolutionary 
results in lab animals 
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And its ramifications 


Prioré (right) makes a point to 
Chaban-Delmas, Mayor of Bordeaux 


e Many of the Priore 
team's experiments 
were done in Bordeaux. 


e Antoine Prioré patents: 


» "Apparatus for producing radiations 
penetrating living cells," U.S. Patent No. 
3,368,155, Feb. 6, 1968. 


» "Method of producing radiations for 
penetrating living cells," U.S. Patent No. 
3,280,816, Oct. 25, 1966. 


» "Procede et dispositif de production de 
rayonnements utilisables notamment pour 
le traitement de cellules vivantes," 
[Procedure and Assemblage for Production 
of Radiation Especially Serviceable for the 
Treatment of Living Cells], Republique 
Francais Brevet d'Invention P.V. No. 
899.414, No. 1,342,772, Oct. 7, 1963. 


Block diagram of Prioré's method 


Time-reversing the cells back to normal state 
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® No one understood tne mecnanism! 


Some peculiar results 
by the Prioré team 
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© Once a rat is cured of a particular disease: 
= A single drop of blood from the cured rat, injected into 
another rat stricken with same disorder, would result in the 
injected rat getting well slowly. 
= This ability to transfer immunity and healing in the extracted 
drop of blood gradually decayed over a period of a few 
weeks. 


© Showed that even the fields and potentials in the blood 
had been altered internally, in the treated animal. 


© Showed that the injected animal's cellular regenerative 
system possessed the ability to also time-domain pump 
over the entire body, everywhere reducing the delta 
between that injected drop of blood now the rat's own, and 
the rest of the blood in its body. 


Proof of cellular time-reversal 
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© Pautrizel compared identical treatment of immature 
rats with immature immune systems, and mature 
rats with mature immune systems. 


® Treatment restored the damaged mature system 
back to full mature functioning, and it promptly 
recognized and dispatched the pathogens. 


© Treatment restored the damaged immature system 
back to full immature functioning, unable to cope, 
and the pathogens promptly reinfected and killed 
the immature rat. 


© The lesson: The body is indeed returned to a 
previous physical state. The pathogens themselves 
are not killed by the treatment, but by restoring the 
ability of the immune system to recognize and 
destroy them. (Renowned Parasitologist) 


© Only the previous ability of the immune system is 
restored by the process. 


Disadvantages of Prioré method 
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© Large plasma tube and facility required. 


= 3-stories high building bay if to treat humans. 
= Long irradiation time (2-3 hours). 
= Slow, numerous experimental adjustments. 

© Fundamental mechanism was unknown. 
= Phase conjugate optics not yet born in West. 
= No higher symmetry EM modeling used. 
= Prioré thought it was a result of ionization. 
= Importance of difference frequency unknown. 
= Body dielectric transmission path unknown. 


3-Story high Prioré device 
for treating humans 


© At the end of the project, 
Prioré had developed a 
large unit to treat humans. 


© A few were treated. 


© Cures replicated what 
had been done in lab 
animals 


Giant coil 
around 12-ft 


plasma tube 


© The massive size of the 
unit and long treatment 
time (hours) made the 
process bulky and very 
inconvenient -- and also 
expensive 


Table for 
reclining 
human body 


17-foot Prioré plasma tube 


Used in large machine (8-stories high) to treat a 
limited number of human patients 


A proposed new mechanism 
for cancer promotion 
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And its ramifications 


Remarks on cancer from 
a new perspective 


© Two stages: cellular damage and promotion of the 
damaged cell to a tumorous cell. Promotion presently 
is poorly understood if at all. 


e A master cellular control system (MCS) (studied by 
Popp et al.) controls both the immune system and the 
cellular regenerative system, as well as normal functions 
of the cells. 


© The "past history" of ancestral development of aerobic 
cells and higher multicell aerobic bodies on planet Earth, 
resides in the "internested engine layers" in every tiniest 
part of the entire body dielectric, and in all cells. 


Remarks on cancer from , 
a new perspective (2) 


Faced with cell damage (such as sustained hypoxia) it 
cannot handle, the MCS continues to "peel the layers” in 
taking actions related to ever more distant pasts. 


Faced with continuing hypoxia, e.g., the MCS eventually 
reaches ancestral layers -- with an engine -- it forces the 
damaged cells to start moving back toward the original 
primeval anaerobic form. 


The first step backward is separation from central 
growth control, freeing the cell to multiply 
independently. At the same time, genetic changes in the 
cell are forced and produced, starting it back toward 
becoming an anaerobe. 


These actions comprise the promotion process. 


The promotion process via 
engines 
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Evolution of aerobic systems 
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First step in self-promotion 
of cancer due to hypoxia 
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Block diagram of the 
cellular regenerative system 
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Bombshell; Amplified EM healing 
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© A unified field theory approach and use of 
supersystem analysis has broken the basic 
mechanism for healing itself. 
= The Sachs unified field theory applies and has been 
partially fitted. 
= Evans-Vigier O(3) electrodynamics can properly 
model it, including both the internal and external 
electrodynamics and effects of engines. 


= Direct engineering development is now possible. 


© Experimental proof of the results obtainable 
already exists in the literature. 


© A medical revolution is in the offing. 
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To treat and save mass casualties: 
What is urgently needed now: 


e A small, portable, relatively inexpensive treatment unit, 
not requiring plasmas etc. 


© Treatment in 2 to 5 minutes rather than 2-hours. 
© Simple treatment application, almost anywhere. 


© Effective in advanced stages as well as prior to 
emergence of symptoms. 


© Effectiveness against a wide array of illnesses. 
© Use is easy, high school student can be trained in 30 
minutes. 


© Crash program to develop, flood down through 
emergency systems in great quantities. 


The Solution: 


@®eeeoeoeeeeeeeeeseeeeseeetdeoeseses ®@ 
Two blankets have antennas in them. 

Uses the "porthole" concept (discussed shortly) 
Eliminates plasma tube mixing etc. 
Computer-controlled complex signal structure. 
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The Porthole concept: 
@@eo@eqo@eqoeeeoe@ededegwedewe@edgeosds8 9s 
The two-minute treatment shortcut 


¥ 


How the porthole concept works 


INSIDE THE BODY : OUTSIDE THE BODY 


ie Body surface 


Dielectric channel 


Time 
Reversal 
a "my engine is..." 
ae | "Reverse your engine..." 
PAST INTERIOR 
HEALTHY SICK 
CELL CELL 


NOW 


as a body "porthole" 


Amplifier/mirror 


Antiengine 
maker 


Porthole concept: An analogy of the dielectric 


path and inner-outer functional connections 
@eeeeoeeoeeeseeeseee@eeseseseeeseg eee 8 @ 
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Porthole concept: The discovery 


© The processes themselves, in their own "frame", are never sani 
"reversed". Instead, the frame's motion through time 1s reversed. 


= Each to itself moves normally -- just receiving, absorbing, and radiating 
light, regardless of "whatever light" is interacting 


= This is due to a peculiarity of the photon and photon interaction 


© Photon interaction creates observed physical reality, including the 
frame" and the seeming "passage of a mass through time" 
= The photon is its own antiparticle, which is just a photon traveling in the 
opposite direction 
= So in this case we can use "light" to precisely time reverse (to the 
observer) the frame and the apparent operations (to the observer) 
© When we cease irradiation, after a decay period to remove the 
reversed excitation, all functions are now seen to be moving forward 
normally in observer forward time, but from a previous physical 
state or condition 


Using the porthole concept: Research 
@e@eeeeee@edse@e0eo@e@e@e@eme@ewdmeWmedllmemlC OUCcaclUCctWClcetelektlektl et 8 8 ee 
© The body's own emitted dense, broadband signals 
are recorded across a broad bandwidth 


= These signals are amplified, then rebroadcast 
precisely back into the body 


= This returns an amplified "reversed" signal set back 
through the dielectric sea invoking and applying the 
porthole concept in all processes 


e The returning photons produce time-charging but in 
reversed frame direction 


= ‘Tremendous potential energy is absorbed in highly 
compressed "time-energy" form in seconds 

= This "time-potential” slowly drains off as the body 
processes and cells reverse back to a previous state 


Research using the porthole 
concept 


@eeeoeoeeeeedse@eedeeded@e@Pee@e@e@eeweese 
TIME DENSITY CHARGE IS STRUCTURED TO CONTAIN 
. Recorders & Broadband Amps THE PRECISE SPACETIME CURVATURE ENGINES FOR 
Alterations Database TIME-REVERSAL AND STEERING. CHARGING OCCURS 
QUICKLY. ENGINES CONTINUE TO WORK FOR AN 
EXTENDED PERIOD AFTER CHARGING CEASES. 


aaa) 


Control Unit 


Receiver-transmitters 


Adjusting broadband signals 
bandwidth and amplification 

by selecting indicated alterations 
from database 


© T.E.BEARDEN 1998 


Portable unit then developed for rapid 
treatment of mass BW casualties 


@eeeeeoeeoeeeseaeeaeeeaeeee eeee ee @ @ 
e Two blankets have antennas in them. 

e Uses the "porthole" concept (discussed shortly) 

e Eliminates plasma tube mixing etc. 

e Compuiter-controlled complex signal structure. 


e Irradiation for 2 Udall 
\¢ otro! Unit 


Sa —- 


Training to use the unit 


@eeeeeoeeeeeeseeesesenvgeeeeeeeee @ @ 
High school student level, 30 minutes. 

Patient lies on one blanket, other covers him. 

Set the prescribed standard signal sets from listing. 
Computer-controlled generator produces the signal. 

Irradiation for 2 minutes, uncover patient, bring in another. 

Unit can be self-powering from vacuum energy (MEG”*). 


= 
pS 

~~ 
=SSS= 
SSS 
=== 
=sSS™ 
S22 
~—— 
~~ 
=e 
=== 
== 

=" 

= 


Nate’? 
= 


Additional advantages 


eeceoeoeeeeeneeeeeeeeeeeeeeee 
Can be developed in a crash program in 2-3 years. 

After sunk costs, projected cost per unit in mass 
production is less than $100,000 
Can be produced by the thousands 
Then flooded down through 

= Fire stations and police stations 

= Red cross units, hospitals, clinics 
= Emergency action teams and armed forces 

Large numbers of operators easily produced 
Emergency training could be watching a 15 minute 
film, then performing one graded practice run 
First generation equipment can save some 70% of 
the coming mass casualties from anthrax etc. 


Terrorist BW warfare 
capabilities against the 
United States 
@eoeoeoeoeeoeee@eeoewmemewemUmceelClcelUlel8 le 
The growing threat 


e One terrorist, one light aircraft 
with spray tank 


e 100 kilograms of anthrax 


e Flies over greater metropolitan 
Washington, D.C. 


e Calm night 
e 1-3 million casualties result’ 
e Most of those stricken will die 


e Presently little can be done 
to save the stricken civilians 


e Attacks on several population 
centers might produce some 
10 million or more casualties 


*Per OTA Report to Congress, 1993 


For decades, infiltration of 
terrorist teams into the U.S. 


From several foreign nations, not just Bin Laden in Afghanistan 


Several thousand Cuban guerillas, from 
training camps in Southern Mexico 


Russian Spetznaz teams 
Nuclear warheads (up to 80 KT) 
Biological warfare agents 


Yakuza in oriental populations in our cities 

= Yakuza manufactures Russian energetics weapons in their own facilities 
in Japan 

= Possesses the new EM weapons referred to by Secretary of Defense 
Cohen in 1997 

We are now in a very long, hard war and will suffer millions of 

casualties in our cities. It may last for decades. 


Defense secretary Cohen* 
@eeoeoeoeeds8d@eeee @ @®eeoeeoeees@eee0e @ 
(Involvement of secret speswespons 


"Others [terrorists] are engaging even in an 
eco-type of terrorism whereby they can alter the 
climate, set off earthquakes, volcanoes remotely 
through the use of electromagnetic waves... So 
there are plenty of ingenious minds out there that 
are at work finding ways in which they can wreak 
terror upon other nations...It's real, and that's the 
reason why we have to intensify our 
[counterterrorism] efforts." 


* Secretary of Defense William Cohen at an April 1997 
counterterrorism conference sponsored by former Senator 
Sam Nunn. Quoted from DoD News Briefing, Secretary of 
Defense William S. Cohen, Q&A at the Conference on 
Terrorism, Weapons of Mass Destruction, and U.S. 
Strategy, University of Georgia, Athens, Apr. 28, 1997. 


Some typical BW agents 
@eeeeoeoeeoeeeseeeseee1eseseeeseeseseseoeseeeese @ @ 
Smallpox, including different strain developed 

by Russia (some sold to terrorists) 

Anthrax 


= Over 400 known locations 
around the Earth have cultures 


= Difficult to decontaminate 
Bubonic Plague 


Botulism toxin 
Tularemia (rabbit fever) 
Hemorrhagic fevers, such as Ebola 


Anthrax 


OTA study: Some 200 pounds released in a spray, on 
calm night over Washington, D.C. could result in 
up to 3 million casualties 


Symptoms usually in 2-10 days 
= Sometimes as long as 7 weeks 
= Flu-like symptoms 


Then 1-3 days later, shock and breathing 
problems cause death in up to 100% 


Antibiotics given early (before symptoms) can prevent 
infected persons from becoming ill 


Limited vaccine, reserved for military 


Smallpox 


© More than 500 million people killed in the 20th century 
before "eradicated" in 1977. Vaccination ceased in 
1980. 

© Russians kept it, developed new strains, sold to terrorists 


© Symptoms in about 12 days: fever, headache, nausea. 
Rash similar to chickenpox then appears. 

© Rash turns into hard blisters. Highly contagious, kills 
one-third of its victims. 

© Nocure. About 12 million doses of vaccine left. 


© If smallpox is unleashed in any major city on earth, it will 
eventually kill 2 billion, or about 1/3 of the human 
species -- unless a radical new cure is found and utilized. 


Bubonic Plague: Historically the 
most feared (Black Death) 
© From 1980-1994, 18,739 cases in 20 countries. 


© Symptoms occur in 1-6 days after 
inhaling the pneumonic form. 


© High fever, cough, labored - 
breathing lead to respiratory failure and death. 


© It 1s contagious. 
© Rapid use of antibiotics can be effective. 
® Vaccine not currently produced in the U.S. 


Botulism toxin (a nerve toxin) 


© Single most poisonous BW substance known. 
= Typically borne in food, contacted by eating. 
= Could be developed as aerosol weapon. 


© Symptoms in 24-36 hours; blurred vision 
and difficulty swallowing, speaking. 


© Paralyzes muscles, leading to respiratory 
failure and death. 


© Centers for Disease Control and Prevention 
maintain a botulism antitoxin supply. 


Tularemia 


© U.S. studied its weapon potential in 1950s and 
1960s. 

© Symptoms appear in 3-5 days, including fever, 
chills, headache, and weakness 

© Inflammation and hemorrhaging of the airways 
can lead to death. 

© Without antibiotics, one-third die. Can be 90% if 
breathed in, in aerosol form. 

® Vaccine developed and under review by FDA. 


Hemorrhagic fevers, such as Ebola 


© E.g., origin of Ebola is unknown. Probably transmitted to 
humans by animals, to begin a breakout. 


© Symptoms in 3-5 days, include fever, aching muscles, 
diarrhea. 

© Hemorrhaging of fluids out of tissues and orifices. 

© From 30 to 90 percent die, depending on specific fever 
type. 

© Some of these fevers respond to antiviral drugs. 

© The drugs are in short supply. 

© Presently containment is the primary goal. 


A factor the U.S. does not know 


@eeeeoeeoe eoeoeseeeseeaeseseese1esgeeoeeeoee 8 @ @ 
(Secret involvement of clandestine superweapons) 

© Three nations (not the U.S.) developed quantum potential weapons 
using Bohm’'s hidden variable theory of quantum mechanics. 

© Can induce disease engines in matter or bodies at a distance. 

© Have developed "spreading" of immune systems in a targeted 
populace (cleverly tested in Gulf War against U.S. troops). 

= Cocktail mix of disease engines for 2 dozen different diseases 


= Targeted area's human immune systems react to these engines when they 
are still in virtual state, just below quantum threshold. 


= Spread immune system's resources thus "thinned" across response to 
two dozen shadow diseases at once. 
© Hit with a terrorist BW attack, the spread immune systems are 
overwhelmed much more easily and quickly. 
= Yield (casualties) of the attack is increased by factor of 3-5. 


= Spreading of U.S. immune systems has been accomplished and is still 
being maintained. 


Summary and conclusion 
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The new war 


The North Tower has already been struck and is burning. 
A second jetliner is about to strike the South Tower. 


Fireball From Impact on South 


© The two buildings 
held some 50,000 
occupants 


e Evacuation was 
underway after the 
first strike 


© More than 6,000 
persons were killed 


e This is more than 
were killed in the 
Dec. 7, 1941 strike 
on Pearl Harbor 


Associated Press,photo 
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Collapse of the South Tower 


© The first tower to 
collapse was the 
South Tower 

© Itis still uncertain 
just how many 
people were caught 
inside and killed 

© This is a half million 
tons of debris, 
falling from the New 
York skyview. 


Collapse of the Nor rth Tower begins 


e The North | 
Tower then | 
collapsed 


e This was 
another 
half-million 
tons of 
debris falling 
from the 
NYC skyview 


Collapse of North Tower finishes 


© Collapse of 
the North 
Tower killed 
many rescue 
workers, fire- 
men, and 
policemen 


© At this writing, 
the total 
casualties are 
still unknown 


Next began the teers, efforts 


© Recovery 
operations will 
require months 


© At this writing, 
the total 
casualties are 
still unknown 


© The damage 
was done by 
two civilian 
jetliner "bombs" 


The Pentagon was hit on the same day 


© Hundreds were killed 
the same day when 
another jetliner struck 
the Pentagon. 


© Yet another jetliner, 
possibly headed for 
the White House, 
crashed enroute when 
the passengers 
attacked the suicide 
terrorist hijackers. 


.) 


A sobering thought A 


© Nuclear weapons are 
already smuggled into the U.S., 
as are BW agents such as 
anthrax, smallpox, etc. 


© Had a 40-80kT weapon been 
exploded in New York and one 
in Washington, millions would 
have perished and both cities 
would have been devastated 


© There would have been no 
recovery of those cities for 
many decades 


Ri cae ited Stes 


e Many foreign nations are hostile 
to the U.S. and sponsor terrorists 


e Some 25 nations have WMD or 
are acquiring them 


— BW agents and weapons 

— Chemical agents and weapons 

— Nuclear materials and weapons 
e Thousands of students and émigrés 
e Infiltrated teams, BW, other WMD already 
e Castro guerrillas infiltrated over the years 
e Can do unacceptable damage to U.S. now 
e May reach knockout capability 


(OES eens *Per OTA Report to Congress, 1993 


he U.S. is terribly unprepared 


Limited medical supplies, antibiotics, vaccines 

Insufficient facilities, emergency teams 

No civilian shelters (much less BW-filtered) 

Not enough doctors, nurses, masks, etc. 

Present treatment methods woefully inadequate 

Triage will apply 

= First treat those most likely to recover 

= Others (showing symptoms, or advanced) are just set aside to 
die 

© Other attacks are a matter of when, not if. 


aos 


Conclusion PSN 


© As several cities are struck, millions of U.S. civilian 
casualties will result. Devastation will be enormous. 


© We shall eventually lose more American lives than in all the 
rest of our wars to date. 

© Present medical therapeutic science is totally nade 
do the job. It cannot save us. 


© Atsome point, when we are sufficiently damaged, the 
Spetznaz or other terrorists may detonate nuclear weapons in 
our cities, with appalling carnage. 


© Acombined superweapon technology and terrorist groups 
will then destroy the remaining populace. 


© On its present course, the inadequacy of Western medicine 
may doom us. 


A difficult truth to consider YW 


© In any strategic strike, the first phase is to get the strategic 
weapons (weapons of mass destruction) delivered to their 
distant targets. 


e That has already been done. 


© Eerily, the first phase of World War III has already been 
accomplished. 


© It was already accomplished before the Sept. 11, 2001 strike 
on New York and Washington. That was the new "Pearl 
Harbor", and only the opening round. It already killed more 
Americans than died at Pearl Harbor on Dec. 7, 1941. 


© Unless we improve our medical therapy quickly and 
dramatically, we will lose -- particularly when the hidden 
energetics weapons and outside terrorist sponsorship by 
hostile nations are factored in. 


A personal perspective ak 


There now exists an overwhelming, immediate 
moral imperative to get this development program done at the 
utmost speed humanly possible. 


The sheer survival of the United States and Western civilization 
depends upon it. 


Officialdom is aware that the KGB/Russians have long planned 
to finish the U.S., after initial nuclear exchanges, by fierce and 
massive BW strikes. 


It appears that the plan has changed to let the terrorists do the 
main work, while augmenting 
U.S. casualty levels by energetics weapons. 


China is also involved 
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e China has declared South China Sea the territorial waters of China 


e China will eventually take Taiwan 
— Has massed missile artillery trained on Taiwan 
= Recently held invasion practice on an island near Taiwan 


© Recently deployed fearsome EMP weapons utilizing negative 
energy rather than positive energy (Dirac sea theory) 
— Extinguishes all electron currents 
~ Duds electrical and electron systems instantly 
Instant death to struck bodies 
Instant kill of missiles, aircraft, electronics in nuclear warheads 
Ultimate "death ray"; can be made small or large 


e Recent 2-carrier U.S. task force maneuvered in South China Sea to 
caution China 
~— The new Chinese EMP weapon was trained on that task force 
— Could have destroyed it within minutes 


Final thoughts 


© This is one of the great turning points in history. 

© The development program is eminently doable. That it works has 
been experimentally demonstrated. The long-vexing puzzle of the 
active mechanism has been solved. 

® Our scientific community bitterly opposes any use of 
electromagnetics -- even an advanced, higher symmetry 
electrodynamics -- for medical treatment. 

© Acconsortium of the scientific community, the large 
pharmaceuticals, FDA, and the AMA will oppose this project even 
while the U.S. is being destroyed wholesale. 


© Itcan only be done in the private sector, and there will likely be no 
funding unless by philanthropists. 


Continuation 


Business plan, development program, 
budget breakdown, proposed schedule 
etc. go here. 
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"Others [terrorists] are engaging even in an eco-type of 
terrorism whereby they can alter the climate, set off 
earthquakes, volcanoes remotely through the use of 
electromagnetic waves... So there are plenty of ingenious 
minds out there that are at work finding ways in which 
they can wreak terror upon other nations...It's real, and 
that's the reason why we have to intensify our 
[counterterrorism] efforts." * 


Secretary of Defense William Cohen at an April 1997 counterterrorism 
conference sponsored by former Senator Sam Nunn. Quoted from DoD 
News Briefing, Secretary of Defense William S. Cohen, Q&A at the 
Conference on Terrorism, Weapons of Mass Destruction, and U.S. 
Strategy, University of Georgia, Athens, Apr. 28, 1997. 


Slides 
(covers period up to 1999) 


e The Coming Strategic Attack on the United 
States 


e Outline 
e Loss of two separate A-10 Warthogs in 1997 


e Typical ABM Defenses (Widely Deployed 
by mid-70s) 
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e Launch Phase Anti-Missile System 
e Launch Phase Anti-Bomber System 


e HC-130s Engines Quit, Aircraft Crashes 
Nov. 22, 1996 


e 1996 Actions by this analyst 


e Additional Information Exists: Not 


Analyzed, Not 
Integrated in Briefing 


e Kill of Arrow DC-8, Gander AFB, Dec. 12 
1985 


e Satellite Photos of Plumes in Soviet Arctic 
Since 1974 
See "Fer de Lance" for additional 
information 


e Aum Shinrikyo ("Supreme Truth" Cult), 
Shoko Asahara, Leader 


Aum Shinrikyo - Anatomy of a Dangerous 
Cult 


e Ashkhabad Problem and Its Solution 


e Strange Characteristics of Iran Quake, Sep. 
1978 


e Iran Earthquake, September 1978 

e Situation Now (Assessment) 

e Situation Now (Assessment 2) 

e Aspects of Strong Local Asymmetry 


e Mass Casualty Problem: Aerial Anthrax 
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Spray on Washington, D.C. 


Present Status of the WMD Threat to the 
United States 


Some Present Problems in the U.S. WMD 
Defense Capabilities 


Internal Terrorist Threat with Weapons of 
Mass Destruction: Now & Future 


Attempt to Ban Energetics Weapons 
Worldwide 


Brezhnev's Schedule 


Large glowing Tesla globe witnessed in Red 
China by hundreds 


Cold Explosion -- 9 April 1984 Near Kurils, 
and formation and growth of spherical shell 
(globe) 

Sequence of Events 


Cold Explosion -- 9 April 1984 Near Kurils, 
and formation and growth of spherical shell 
(globe) 

What They Were 


Cold Explosion -- 9 April 1984 Near Kurils 
(Plus additional weapons effects) 


Countering Insane MAD Systems: 
Find Loophole, Exploit It 


Next Generation Counter to Both Sane and 
Insane MAD systems 


Simultaneous Dudding of Nuclear Weapons 
Worldwide 
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e Simultaneous Dudding of Nuclear Weapons 
Worldwide 


e Operation Divine Wind II 
e Advanced EMBW Applications 
e EM Biological Warfare (EMBW) 


e Microwave Radiation of U.S. Embassy in 
Moscow 


e Pentagon EMI Studies, 1989 
e EM Missile Practice (6 slides) 
e Subdivisions of Soviet Energetics Program 


e Communism's Goal 


e Manuilsky's Goal vs. Status Today (Dec. 
1996) 


e Professor Hellman, German Scientist 


Released from Work in Soviet Union 


e Hemispheres and Globes of Light (4 slides) 


e How Could Such Superweapons Ever Be 
Concealed? 


e Soviets Easily Concealed These 
Superweapons for Four Decades 


e Microscope-type, laser-like interferometer 
for inducing quick o-decay in samples of 
otherwise longer-lived isotopes 


e Longitudinal Wave Interferometry: 
Endothermic 
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Longitudinal Wave Interferometry: 
Exothermic 


U.S. Air Attack on Libya, April 1986 


Lightning Wall 
circa 1959-1960 


Lisitsyn's Report: Brain Code Broken 


Large Longitudinal Wave Interferometer 
(LWI) Accident 


Large Longitudinal Wave Interferometer 
(LWI) Accident 


Use of Hidden Information Content of the 
Field Can Provide Action-At-A-Distance 


Two Types of Mutual Assured Destruction 
(MAD) System 


Psychoenergetics Weapons Teams Mentally 
Disable All Personnel 


Strikes Against Special Ship and Energetics 
Weapons Sites 


"Mindsnapper" Attack on Special Ships and 
Energetics Weapons Sites 


How Much Off Guard Are We? 
(7 Slides) 


Possible Targets: 1995-9 Escalation Phase 
Propagation of Weapon Effects 
Yugoslav Earthquake, Followed by Cold 


Explosion 
April 15th, 1979 
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e Countering an Insane QP Weapon 


e Gulf War Disease: KGB QP Weapon 


Induced ST Curvature Engines for a 
Cocktail of Diseases 


e Self-Targeting in Inner EM Channel Can 
Produce a Quantum Potential 


e Mechanism for Producing a Quantum 


Potential 


e Major Principles for Use of Quantum 
Potential Weapons 


e Major Principles for Use of Quantum 
Potential Weapons (2) 


e Instantaneous Communication by a 
Quantum Potential 


e Participants in a quantum potential share a 
common multiply-connected spacetime 
(MCST) 


e Quake in Tangshan, China 
28 July, 1976 


e Exchanging Earthquakes 


e Instant Communication by a Quantum 


Potential 
e Westerners Do Not React to Slow Threats 
e Characterizing a Given Risk or Risk Factor 
e Technical Risk Management 


e Aum Shinrikyo's Sarin Facility 
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e In Scalar Beam Interference Zone 


e Physicist Schappeller Auralaz Munster, 
Austria 


e Initial Soviet Plan for Cold War, After WWII 


e Josef Stalin: Absolute Dictator 


e Exploding any Resistance by Operational 
Scientists 


e Significant Soviet Statements 


e Captain Svoboda Dives Headlong to Her 
Death 


e T-polarized Beam Projector 

e Possible Tests (1) 

e Possible Tests (2) 

e Possible Tests (3) 

e Possible Tests (4) 

e Mushroom Cloud Rising From Sea 


e Launches from Cape Canaveral and 
Vandenberg AFB Provided Practice Targets 
of Opportunity 


e The sinking U.S.S. Thresher, with her 
controls jammed, implodes when she 
reaches crush depth 


e Embodiment of an instrument array 
sufficient to discriminate when time-density 
charging has occurred, and that transduction 
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of time-charge decay has occurred. 


e Time-Polarized EM Wave Interferometer 


Creating Space-Time Curvature Engines in a 
Distant Interference Zone 


e Transmutation of Radioactive Nuclei at a 
Distance 


e Transmutation of Radioactive Nuclei 


e Typical Tesla Shield, Northern Route of 
Japan 


e A Curious Tide in Human Affairs 


e Large Scalar EM Interferometer (LAST) 
Accident Near Urals, 1958 


e The Superpower Paradox: Asymmetric 


Cheap WMD Strategic Strike and 
Destruction 


e The KGB/Yakuza-Aum War Plan 


e Why Western Science is Ignorant of KGB 
Energetics 


e Transmutation of Radioactive Nuclei at a 
Distance 


e TheYakuza 


e Yugoslav Earthquake, Followed by Cold 


Explosion 
April 15, 1979 


* Note that the Secretary did not speak the words in 
square blocks; these were added by the writers later, 


http://www.cheniere.org/images/weapons/index.html (8 of 9)8.11.2003 1:21:11 


The Tom Bearden Website 


probably to "soften the tone" of the Secretary's 
information release. So the Secretary confirmed that 
some nations of the world -- not just some ragged 
terrorists, as the writers tried to imply for spin control -- 
do possess novel electromagnetic weapons and are 
using them to induce earthquakes, engineer the weather 
and climate, and trigger volcanic eruptions. 
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Outline 
Background: Classical Electromagnetics (and Defects) 
Background: Energetics (Scalar Electromagnetics) 
Background: Soviet Energetics Weapon Development 
KGB/Communist Plans 
Countering of Soviet/KGB/Communist Plan in Mid-80s 
soviet Economic Collapse and Adaptation of Plan 
Weapons Bleed-Out: KGB/Russian Mafia 
Yakuza: The Japanese Mafia -% 
Aum Shinri Kyo (Supreme Truth) Cult 
Coalition: Aum/Yakuza/AGB/Communists/Russian Mafia 
Operation Divine Wind ll: Three Phases 

- Phase |: On-Site Training Phase (Completed) 

- Phase II: Escalation Phase (In Progress) 

— Phase Ill: 1997 Strategic Strike on the United States 

— Support Plan A: Feints, Deception, Sabotage & Terrorism 

- Support Plan B: Test Range 

= Support Plan C: Worldwide Weather Engineering 

— Support Plan D: Strategic and Combat Intelligence 
special Information 
Recommended Actions ©) tet, son NE sean 
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Help support the research 


Loss of two separate A-10 Warthogs in 1997 


e A-10 Mysterious Flyaway and Crash - April 
2, 1997 


e Death of Second A-10 Pilot - May 27, 1997 


e Captain Button's Mysterious Flyaway and 
Eventual Crash 


e Death of Second A-10 Pilot - May 27, 1997 
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Armed with: 
- Four 500-lb bombs 
- 30 mm Gatling gun 
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e Captain Amy Svobody 

® Night training mission 

e From Davis-Montham AFB 

® From same wing as Captain 
Button, who flew his A-10 
off course for over an hour 
and then crashed on April 2. 

@ Climbout from ordnance Companion A-10's 
delivery on target 

e Nosed down sharply and 

dived into groun 


«= Experienced night 
flyer & Instructor 

« Nosed sharply over 
and flew inte ground 


«Psychoenergetic kill 


© Te BEARDEN 1998 


Psychoenergetic weapon induced instant hypnogogic state and 
raverted Sveboda ewanea of up and dae ge 
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A-10 Mysterious Flyaway and Crash 


April 2, 1997 


Armed with: 


- Four 5004b bombs 
- 30 mm Gatling gun 


11:8 am. 
Breaks Formation 


nea Goldwaer Range}; — 


New York 
Mountain 


4 : 
ih ee 


Ap 


Figure 14a. Captain Button's mysterious flyaway and eventual crash. 
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Death of 2nd A-10 Pilot May 27, 1997 


@ @ Captain Amy Svoboda 
Rates gin @ Night training mission “fireuemean” 
of psychoenergetics fy © From Sue wig es Conenn “fewits whan 
a re a Button, who flew his A-10 vayeleaneroeiee 
off course for over an hour 
and then crashed on April 2. 


Almost certainly a second 
psychoenergetics strike 


~~) _ 


<a 


Psychoenergetic strike induced an 
instant hypnogogic state, shifted pilot's 
sense of up and down. Svoboda corrected and 
"climbed out" after target attack, and 

fiew into ground, dream-perceiving down was up, 


© TE. BEARDEN 1997 
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PLM Aufl 236s 2 


GLOBAL SHELL 


(©) 1-4. REAROON Ome ye 


EARTH'S SURFACE 
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EARTH'S SURFACE 
SOME OPERATIONAL MODES: 


STRATEGIC * METAL LATTICE SOFTENING 
BALLISTH + ANTIAVARHE AD 
MISSILE * GLOBAL SHELL 
ATTOMTION « HEMISPHERICAL SHELL heey 
« MULTIPLE SIMULTANEOUS TARGETS 
@ Le. REARDON 16 * MULTIPLE SIMULTANEOUS MODES 
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\ONOSPHERE 
PHASE 


CONJUGATE 
~. REPLICA 4. 
i ee (MAY BE HIGHLY * 
S, FIED) we 
*~, 


—. 


SSA 


SOME OPERATIONAL MODES: 

* SIMPLE TRACKING 

* PHASE CONJUGATE TRACKING 

* ENGINE COMBUSTION COOLING 
Hla te + EMP INSERTION 

OTHER AIC * ELECTROMAGNETIC MISSILE STRIKE 
TAXIING, OR * ELECTRICAL INTERFERENCE 
TAKING * METAL LATTICE SOFTENING 

* ANTI-PERSON NEL 


* HEMISPHERICAL SHELL 
* MULTIPLE SIMULTANEOUS TARGETS 
* MULTIPLE SIMULTANEOUS MODES 


(c) 1.£. BEARDEN 1906 
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Compare to China Airlines 
Flight 006, 19 Feb. 1985 
off San Francisco, bound 

_ from Taipei to Los Angeles 
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CTEC PROPRIETAR 


1996 Actions by this analyst 


s |n July 1996, with the kill of TWA-800 it became 
apparent that the KGB/Communists were ptaparing 
a massive strategic energetics attack upon the U.S. © T& BEArSeN 997 

e Began intensive, nearly round-the-clock effort to uncover 
what was happening, and what had occurred in KGB/Com gx 
weapons since 1991 

e Began preparing full-up set of briefing slides simultaneously 
—\n early 1996, had briefed J6 on scalar EM, per his request 
— Had strongly suggested a follow-on weapons brief 

— Adamant opposition by NRL, NOL, others 

® Similar whl) Serer attack scenario in 1986 was 
countered. Soviets at that time did not possess 
operational QP weapons, and so could not successfully 
overcome dead-man fuzing 

— Also could not dud nukes worldwde, because OP required. 
— First lab prototype OP test was in April 1986 

e KGB had solved the dead-man fuzing problem by OP's. . 
Deployed circa 1989-1990. Some earlier weapons then leased. 
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fact ti : on fie s to strike Russians 
essful first strike on West 
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The Tom Bearden Website 


The Tom Bearden 
Website 


Help support the research 


Kill of Arrow DC-8, Gander AFB, Dec. 12, 
1985 


e Slide | 
e Slide 2 
e Slide 3 
e Slide 4 
e Slide 5 


e Slide 6 
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KILL of ARROW DC-8 
Gander AFB, Dec. 12, 1965 


* SOVIELEN) Missile Weapon SinkKe pracuce 
IVD WEEKS CanienatbGape Canaveral 
> Offset from night shuttle launch 
a ~ ElVimissile photographed by Bob Gladwin 


~ Associated marker beacon photographed 
4 Geile eaiee) salir os) finielisghe|= 
© Half thoughticing, half disagreed intensely 
. “Dueto icing” approved with halfabsent 
F separate dissenting nnding issued 
Mess erietsilss siiclice) braii/Seosere arial 
» Feared terronst bomb, VidEast sponsor. 
+» Pressured Board, Gen“OTi-bulldozed'site 


~ 


e Lack of icing on aircraft later validated ® 
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FILL of AP ROW Dt 
Garter APS, Des. 19, 13285 


Eyewitness observed beams form in the sky 
Saw streak-down and strike of EMM missile 
=— Struck right fuselage ahead of the engines 
= Hole Was bummed through tiselage there 
= Photo of hole published in AW esi 
= No explosive residiies on hole r 
. Consistent with ignition and outgassing of 
plastics in forward cabin 
Consistent with pre-crash HCN deaths 
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;ULL of ARROW DG-4 
Gander Ars, Dac. 12, lays 


Combustion cooling reduced thrust during runup 


Emulated reducing specific thrust by jcing ; 
struck with Ell missile, at liftott 
al 


Hole in nghttuselage, ahead of engines 

Not normal explosion; no maternal ingested 

EN missile explosively ignited|plastics inftorward 

cabin; OUigassed poisonous HCN 

Autoosles: rlalf iis vsssngers dise fron Gy) 

inhalatiofierc ewaaneic asic, 

Data recorders recorded Veriical|sprke or hit 
Materials handlers later mysteriously sickened with 
symptoms of longitudinal EM radation induced illne&s 
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ri OLA ON ets io Vw io=ts 
Gander AFS, Dec. 12, 1SBa 


Combustion cooling reduced thrust during runup 
Emulated reducing Specific thrust by icing 
Sai vite esi en eial isa 

Hole in right fuselage, ahead of engines 

Not normal explosion; no maternal ingested 

ENV missile explosively ee plastics in fomvard cabin; 


Cilgassed poisonous H wi 
ufopsies; Halfiie passengers ded srom AEN 
inhalation # J 
before plane Crashed 
Data recorders recorded vertical spike of hit 
Materials handlers later mysteriously sickened, with 
symptoms of scalar-EM radiation induced illness 
i Eye witness observed formation and stike offiie 
5 ds: Slee tromagnetic missile 


‘ 
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® Offset from nigli tshuttle launch 
r EM missile phiotographied by Bolh Gladywin 


_ Associated ma rker beacon 1 plstoysaphs “tl by George Suchary 
a . ‘ ry 


- Haltthonght 
is Tepiet 


Er Te eam rae pa, 
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Death of the Arrow DC-8& 


Dec. 12, 1965 eipecen 
ander, Newfoundland AIRCRAFT GLOWING 
S ‘ nd (THRUST REDUCED) 
ENGINE THRUST 
IS REDUCING 
” inl 
W7, f a z 


= a we hae 
—, —_—— ee — a a dees 
IN EF A 


| “EM MSL STRIKE" 
oe) (MULTIPLE wr CYANIDE 
INSTRUMENT INHALATION 
KINDLING 
(SELF -TARGETING) 


+ 
TAIL DOWN 
- CRASH 7 


ELECTROSTATIC |EXPLOSIVE 
COOLING OF /PLASTICS 

ENGINE J/GNITIOM, FIRE, 
COMBUSTION OUTGASSING 


ABOUT ONE-HALF 
THE OCCUPANTS BIE 


GRAVITON RADIATION DECAY 
(EXPOSURE OF RECOVERY 

PERSONNEL TO LONGITUDINAL 
EM WAVE RADIATION 


GRAVITON CHARGING 
OF ATOMIC NU CLE) 


-HIGHLY CHARGED PULSE 
INTO ATOMIC NUCLEI 
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»4 Satellite Photos of Plumes g 
ge in Soviet Arctic Since 1974* 
= Two aircraft flew through for analysis 
—Solid material, mostly ice, a little clay 
— Much colder than surrounding air 


— Signature of cold exhaust from exothermic 
sealar interferometry operations DD, 

— No volcanic material #, 

—No radioactive material ¢ %* 
«May be 2 to 3 times as many incidents 

— Only examined satellite imagery in winter 

— Only periodic satellite coverage 

—Hypothesized methane venting, cloud seeding 


ic) TE BEARD "As of 129 this infor ion 
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AUM SHINRIKYO 


(“SUPREME TRUTH" CULT) 


Shoko Asahara, Leader 
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Ashkhabad Problem 
and Its Solution 


= PROBLEM: 
— Stress increasing in two-plate fault zone 
— 1,000 shocks yearly 
—Kara Kum canal 
-Hydraulic pressure 
-— 1948: Ashkhabad 80% destroyed by quake 
= SOLUTION: 


— Stress-relieve plate stresses from fault 


» [MPLEMENTATION: 
—Induce nearby earthquake 
~Deceive by predicting a quake, setting off 

nuclear explosion 


X 


(e) 1996 TE BEARDEN 
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Strange Characteristics 
of Iran Quake, Sep. 1978 


= Signatures io SA Te RE 
—7.4 on Richter scale 
—No aftershocks: 6.0 expected (normal) 


— Strange epicenter 
— Anomalous depth a 
= Deception 

-10 MT Soviet nuclear explosion 36 hours 
before the quake 

—Prior disinformation regarding Soviet 
attempted development of focusing shock 
waves from underground nuclear 
explosions, to cause distant earthquakes 
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lran Earthquake g 
Sept. 1978 


= Killed 25,000 lranians 
=» Soviet city of Ashkhabad saved 


= Soviets "predicted" quake 
in advance; then induced it 

= Quake had serious anomalies (signatures) 

= Deception measures were used by Soviets 


—Prediction in advance 
-"Theory” of quake-induction by nuclear explosions 


—Fired underground nuclear explosion as 
"Red Herring” candidate for cause x 


Prim 
ae on id 
ma 
i. a 
en 


ic) i996 7 E BEARDEN 


he) 
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Situation Now (Assessment) & 


night ordnance delivery on target, was struck with 
psychoenergetic weapon takeover. Sense of vertical 
Was reversed. She perceived herself diving, sharply 
corrected, and dove headlong into the ground. 


Additional aircraft kills uncovered, including one 
4-engine aircraft whose engines all failed. This 
closely repeats the earlier 1985-1987 scenario. 


Korean Airlines Flight 801 crashed on Guam on 
anniversary of loading of the atomic bomb that was 
dropped on Hiroshima in WW Il. The Enola Gay, 
which dropped the bomb, took off from Guam In wee 


morning hours of August 6, 1945. The local opns 
order on Guam was also issued on Aug. 5. fee 
« Presently the Coalition (KGB/Communists/Aum 


Shinrikyo/Yakuza) is waiting for proper time to 
launch the final strike. It is still on. © rom roma stones 


= In May 1997: second 4-10 pilot (lady), in pullup from © 
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Situation Now (Assessment 2) 


= April 97: Mind control test against Captain Button: 
- Demonstrates ability to control crewman in 
complex operations for more than one hour. 
— KGB requires one hour total QP crew control 
on a site to have crew disable insane QP wpns. 
= Once QP systems disabled, Mindsnapper attacks 


and instantly kills every living thing in QP site area. 
Contaminates area for months (emits ngitucinal 
orms 


EM wave radiation, which disrupt any life 


attempting to enter struck area). Sites nullified. ........... 
= Mind control over one crewman requires one 


weenon system plus up to 20-30 operators for | 
controlling thoughts, hearing, perceptions, etc. 
® In Apr. 97, KGB building and deploying weapons 

pile ria ing crews. Reedy ving $99.2000. 


for new attack 7 
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Aspects of Strong Local Asymmetry 


e If local Sey Amey is strong, conservation 
laws may be appreciably violated 
— Energy 
= Charge 
— Spin 
= Momentum 
= Angular momentum 


e Properties of an object may differ 
appreciably for 
— Different observers 
= Different detecting means 
— One time to another 
= One position to another © 7 E Bearden 1995, 1996 
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e One terrorist, one » light 2 aircraft 
with spray tank 


e One kilogram of anthrax 

e Flies over greater metropolitan 
Washington, D.C 

e Calm night 

e 7-3 million casualties result* 

e Most of those stricken will die 

e Presently little can be done 
to save the stricken civilians 

e Attacks on overs i pereren 


centers might produce some 
10 million or are casualties 


ee |e Ses “Per OTA Report to Congress, 1999 
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e Many foreign nations are hostile 
to the U.S. and sponsor terrorists 


e Some 25 nations have WMD or 
are acquiring them 


—- BW agents and weapons 

— Chemical agents and weapons 

— Nuclear materials and weapons 
e Thousands of students and émigrés © 
e Infiltrated teams, BW, other WMD already 
e Castro guerrillas infiltrated over the years 
e Can do unacceptable damage to U.S. now 
e May reach first strike knockout capabili 


() bat TE peeeten 


"Per OTA Report to Congress, 1993 
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e No shelters (require overpressure, 
BW fi ‘tering. maak. showers, supplies) 
e No stockpiled vace ree supplies 
immunoglobulins, im ae fuel 
generators, heaters, ter cation inks 


e Totally insufficient medical facilities, 
personnel, and emergency response teams 


° Taage, fo nar chy wil be fequiyad 


© State, county, city. padequalely: staffed 7 d 
and insufficiently trained for mass casualties | 


e Terrorist teams, BW agents, other WMD on site, waitin 

e Water supplies, food, crops, farm animals also vulnerable 

e Electric power grid, bridges, trains, railroads vulnerable 

e Present medical science cannot save v many of the 
casualties, now or in the foreseeable future 


@ a Te ARO 
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» Powertul explosives 

* Assassination 

« Kidnapping and hostages 
« Contamination 

* Shouiderfired AD missiles 

« Terrorism 


FUTURE ADDITIONS: 
* Orthodox EM weapons 
» Energetics EM biological warfare 
» Scalar EM (energetics) weapons 
« Scalar EM disease induction 
* Alteration of behavior and emotions 
« Alteration of memory 
« Direct contro! of thoughts, perception 
* Quantum potential weapons 
« Psychoenergetics weapons 
s Acton-at-a-distance effects @ Veo 108, 00m TB bnRADEN 
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Attempt to Ban Energetics 
Weapons Worldwide 


# On June 13, 1975, in a major speech Brezhnev urged the 
United States to agree on a ban of research and 
development of new kinds of weapons "more terrible than 
anything the world has known." 

# On July 2, 1975 Brezhnev repeated his proposed ban on 
development of frightful new weapons, to a group of U.S. 
Senators. 

ein August 1975, Ponomarev called for a ban on frightful 
new weapons of mass destruction. 

2 On Sept. 23, 1975 Gromyko presented a draft treaty 
agreement to the 30th Session of the UN General 
Assembly, for banning development of frightful new 
weapons. 


= No one had the foggiest notion what the Russians were 
talking about! 


(2 1996 7.£ BEAR GEN 
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eo Brezhnev's Schedule 


“We are achiowing wih detente what our predecessors have 
been unable to achieve with the mailed fist... 
=f 1985 our power pee die irresistible that we can do what we 
wish anywhere on the g A Diarra ies 

In a secret 1973 meeting in Praque 

with European Communist leaders. 
“By the early 1980's we and our allies will control the high seas, 


space, and most of the earth's land area.” 
Kosygn, 
to Imelda Marcos, 


July 1978 


In 1985-87, the Soviets did attermpt to move, still constrained by 
nuclear dead man fuzing. That attempt was blocked, Vinge pak 4 


by scalar EM countering demonstrations and 
fuzing. 
In April 1986, the first Soviet lab prototype of a quantum potential 
weapon specifically designed toward 10-min neutralization of nukes 
worldwide was gingerly tested against our U.S. airstrike on Libya. 

It was weakly tested in the "induced EMI" mode, for deception. 


By 1990 that weapon was oyed and a new ©) 1996 TE BEAR DEN 
attack preparation phase Brrcny come, scheduled for 1997. 
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COLD EXPLOSION -- 9 April 1984 Near Kurils 


of water rose 
ne 


° cess ene OE 
380 miles altitude in two minutes 


A diameter - om engin b acnf ly Loni 


¢ Globe increased 
e Reached diameter of 380 
miles 
Apa Ae aN e Center reached altitude 
ie of 200 miles 


FEL : 
(Lad (Glraes 3a 3 a YD ¢ Observed by multiple 
YC (e) 1.6 BEARDEN 1908 y qualified pitots 
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COLD EXPLOSION -- 9 April 7 984 Near Kurils 


e Superpotential interfer- 


ometry using LWs 
e First, a cold 
380 miles just above su 
(| ameter ¢ Then small intense shell 
of + hosel energy 
for 1-on-1 targeting 


zeomies area as for ICBM targets 
approachi 


¢ Use in of out of Earth's 
“a Ce cm sinnosphere 
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COLD EXPLOSION -- 9 April 1984 Near Kunls 


(Plus adaitional weapons effects) 
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Countering Insane Mad Systems: 
- Find Loophole, Exploit lt fet 


=» if MADs not ytd nil potential systems, easily countered 
by instant QP strike which destroys targeted MAD weapons 
worldwide with certainty. 


= Have to be certain of types of dead-man fuzing. All dead-man 
fuzing weapons must be included in the assured target list 
for the striking quantum potential weapon. Bea ae 


= Multiple targeted MADS require multiple vacuum engines in 
the striking quantum potentials. 


s Uncertainty and risk introduced if not certain of all 
MAD systems and all dead-man fuzing systems. 


= Newest generation psychoenergetic LW interferometry weapons 
can instantly take over minds of all personnel on targeted sites, 
with targeted crews quickly disarming their own MAD weapons' 
launch capability as well as the weapons themselves. 

=» Mindsnapper then kills all living things and contaminates sites. 

=» Next generation QP Psy-En weapons can disrupt and destroy 
minds of an entire targeted national population. The nature of 
warfare moves irrevocably to the human mind, where of course 
the fundamental problem arises anyhow. 
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a Loca quantum poet yan are 


s Gradually produces mild, continuous hypnotic state Q 
s Targeted population remains entirely conscious, functional 
« Internal “word thoughts" emerge directly in subconscious 
Targeted persons all unaware of these “word thoughts" 

= Operates somewhat similar to “post hypnotic suggestion” 
« Gradually changes emotions, psychological outlook 


= Over a period of time, deviates and entrains entire target 
population's outlook, belief structure, temperament 


= Moves Psywar to inside the human component 
® Human minds are the pon erga y aera te Omreriésew 


* nto Caged nly erg ore ay 
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Simultaneous Dudding of 


Nuclear Weapons Worldwide 


¢ Via quantum potential joining U235 and Plutonium in warheads 

¢ Includes weapons airborne, underwater, in storage 

e These are transmutations of the nuclides themselves 

¢ Part of the initial barrage launched by Aum/Yakuza/KGB 

¢ Will occur in the first minutes of the strategic strike, following 
psychoenergetically crew-disabling QP weapons 


Note: Duds both overt and covert nuclear weapons and weapons-grade 
materials -- vlog | “suitcase-delivered" covert weapons on site in @) TLE. BEARDEN 4995 
Russia which otherwise provide dead man fuzing 
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Simultaneous Dudding of = Sy 
Nuclear Weapons Worldwide \x.> KK 


¢ Via quantum potential joining U235 and Plutonium warheads 
« Includes weapons airborne, underwater, in storage 
e These are not explosions, but are transmutations and 
| diehedsed Ne stoning £2fes fissioning rates 
art of the initial barrage Pat cf the intial barvade laniiched by Aum/Yakuza/KGB 
° ° Will occur in the first minutes of the strategic strike = © wanveniox 


Note: Duds both overt and covert nuclear weapons and weapons-grade materials, 
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The Tom Bearden Website 


The Tom Bearden 
Website 


Help support the research 


Operation Divine Wind II 


Slide 1 
Slide 2 


Slide 3 


Slide 4 
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YAKUZA & 
AUM SHINRIKYO 


U.S. 
DIVINE WIND I] sg 


xA secret coalition of Yakuza/Aum Shinrikyo and 
GB/Communist forces plan to launch a massive, 
Surprise energetics attack on the United States, 
given a low-risk opportunity. 


* Major weapons utilized will be the scalar EM ners) Q 
ons) 


superweapons (including quantum potential wea 
were developed, deployed, and operated by the KGB under 
the former Soviet Empire, and continuing after its dissolution. KGB 


«x Yakuza/Aum crews have extensively trained and test-fired, 
from on-site in Russia. They have jeased operational control 
of the first three generation energetics SUperweapons (which 
work by superpotential interferometry). 


* The Escalation Phase of interdicting and destroying actual = wy 


U.S. targets (e.g., TWA-800, two A-10s) is al underway. PSYCHOENERGETICS 
* The first blow in the Strike Phase will dud all nuclear weapons 

and weapons materials worldwide, in minutes; destroy special . 

ship energetics weapon sites instantly, disable 99% of the 


ulation instantly, and kill 80% of targeted lations 
in from10 minutes to 4 ea 


ays. @) 2H, Te Memoen Facade 
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Si 


YAKUZA & U.S. 
AUM SHINRIKYO 
DIVINE WIND Il sen 


x A secret coalition of Yakuza/Aum Shinrikyo 
and KGB/Communist forces plans to launch 
a massive, surprise energetics attack on the 
United States and its allies, given the first 
low-risk opportunity. AL Ps 


* Attack was thwarted twice in 1997 bya “ics 
small nation countering with QP weapons. 


* KGB psychoenergetics counter for the last 
QP weapon counter was tested in April 1997. 


* Ready time for a new scheduled attack is 
latter quarter 1999 through first half of 2000. 
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= YAKUZA& 


@ AUM SHINRIKYO U.S. $ 


DIVINE WIND II _eaue 


x A secret coalition of Yakuza/Aum and 

KGB/Communist forces will launch a 
massive, surprise, strategic attack on the 
United States in 1997. 


* Major weapons utilized will be the scalar EM gn aac 
superweapons that were developed, deployed, and 
operated by the KGB under the former Soviet Empire, 
and continuing after its dissolution. KGBICOMMUNISTS 


* Yakuza/Aum crews have extensively trained and 
test-fired, from on-site in Russia. They have feased 
operational control of the energetics superweapons. 


* Escalation Phase of interdicting and destroying actual 
U.S. targets (e.g., TWA-800) is already underway. MINDSNAPPER 


* The first blow in the Strike Phase will dud alf nuclear , oF 
weapons and weapons materials worldwide, in minutes; °& we , 


destroy special ship and energetics weapon sites 5 
instantly, and kill 80% of targeted populations in3 days. Quantum 


POTENTIAL 
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OPERATION DIVINE WIND Il 
Three Phases and Support 


Operational Phases 


e Phase I: On-Site Training Phase (Completed) 
e Phase Il: Escalation Phase (In Progress) 


5) Phase lll. 1997 Strategic Strike on the U.S. 
First strike (QP) in Phase Ill duds all nuclear weapons 
and nuclear powerplants worldwide, in minufes 
Psychoenergetic strike (QP) disables people instantly 
Mindsnapper attack of special assets for 100% success 
QP initiation of fast-acting, lethal diseases kills 80% 

of targeted populations in three days or Jess 


Support Plans 


e Plan A: Feints, Deception, Sabotage, and 
Terrorism 

e Plan B: Testing and Test Range 

e Plan C: Worldwide Weather Engineering 

e Plan D: Strategic and Combat Intelligence 


&) 16, 1900 TE BEARDEN 
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& Advanced EMBW Applications 


e Covert EMBW: Examples 
— Activate materials and their potentials with ST disease engines. 
Potentials superpose and their infolded ST dynamics diffuse 


- Activate water's structuring (H-bonding) potential with disease 
engines 


— Bias electrical power grid ground fields by weak diseases 

— Employ disease-structured quantum potential in distant area 
e Overt death ray (mind snapper) 

=- Powerful scalar pulse in target area “jerks” rate of flow of time 

— The “time snap” sharply separates mind from body and each cell 
e EMBW CM: 

— lIrradiate bodies with longitudinal waves; self-converts to 

t-pumping and produces exact amplified ST antiengine 
- Antiengine arises out of local ST, affects all parts of all cells 
— Cells are t-charged with antiengine structure 


- Continuing action restores regenerative and immune systems and 
reverses cellular damage © TE BEARDEN 1995, 1999 
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& EM Biological Warfare (EMBW) 


= KGB/Communists have developed highly effective 
— Electromagnetic biological warfare (EMBW) 
— Counters to orthodox biological warfare ©TE, BEARDEN 1999 
— Mass death ray weapons 
¢ Small version of “mindsnapper" tested in Afghanistan 
¢ Killed occupants in two villages, in separate strikes 
¢ Unusual aspects (so-called "smerch" gas) 
=» Russia/KGB is the only group with a complete counter to 
biological warfare, either covert or overt, and to EMBW 


= EMBW (covert and overt) is a preferred option for KGB 
= MAD Doctrine is completely destabilized for a sufficiently covert 
Russian EMBW strike 
= Situation has existed for at least two decades 
— Can alter germs, bacteria, viruses of specific kind, in a specific 
target area, to produce antibiotic-resistant strains 
— Can induce any kind of cellular disease or damage at a distance 
= U.S. national characteristic: no reaction to slowly increasing threat 
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Microwave Radiation 
of U.S. Embassy in Moscow 


Former U.S. Embassy in Moscow. 


BACKGROUND 


¢ Began in latter 1950s 
* Discovered on VP Nixon's trip 
¢ Initially thought to be nuci/ear radiation 
(Discovered w/Geiger counter?) 
* High level target - U.S. Ambassador 
« Guarantees personal attention of: 
U.S. Ambassador to USSR 
U.S. President 
NSA, CIA, DIA, NSC, etc. 
Top consulting scientists 
Leading U.S. scientific institutions 
« Two U.S. Ambassadors died, another sickened 
« Anomalous health changes Db personal only 
in zero-field (zero pot'l gradient) areas! 
* Four U.S. Presidents requested Soviets cease 
= Cut from 18 watts/sq cm to 2 
™ Then again increased 
* No one could understand what was going on 
¢ Aluminum screens were placed over windows 
* Moscow was declared a hazardous duty zone 


© wes, ose Te eenwen 
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7}Pentagon EMI Studies, 1989 


Washington Post, 22 Jan 1989, p. A4 

= Analysts of severe EMI effects in strike on Libya, 1986 

— performed major 3-year, 66-man study 

— Blamed effects on U.S. forces’ own signals 

— Did not know of any other “signals” present 

— Knew nothing of quantum potential weaponry, energetics weaponry 
= 7-month preliminary study 

— Severe EMI Problem exists 

- EMI shielding often waived in our weapon systems 

- Thousands of conflicts possible 
= Also studied UH60 Blackhawk helicopter problems (which were 
due to its lack of good EMI shielding, and not quantum potentials) 
- uncommanded turns 
~ Five EMI crashes 1982-1989 
-— $175 M program to shield it 
So found that U.S. transmission combinations can 
— Affect aircraft flight control 
— Turn off fuel supply 
— Cause uncommanded dive/tum 


- Bring down U.S. warplanes 


* Actually, Libyan EMI was induced by Soviet quantum potential tests 
Which can do all those things and much more © 1996 TE BEARDEN 
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The Tom Bearden Website 


The Tom Bearden 


Website 


EM Missile Practice 


EM Missile Practice 
Latter Sept. - Early Nov. 1996 
Melbourne, Australia 


Deception: Using EM Missile to Reinforce 
Notion of SAM Attack 


Saturday evening, Nov. 16, 1996 


Intelligence Probe: Insuring U.S. Still 


Unaware of Energetics Weaponry 
Thursday, December 12th, 1996 


EM Missile Strike, Offset from Night 


Shuttle Launch, Cape Canaveral, Florida 
The Smoking Gun in November 1985 


Distant Operator Onsite in Russia Slew 


Away Registration Point 
Marker Beacon over Night Shuttle Launch, 
26 November, 1985 


EM Missile Practice and Deception 
November 17, 1996 
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EM Missile Practice 
Latter Sept.-Early Nov. 1996 


(Multiple Nights, Multiple Streaks Each) 
(Many Witnesses) 


~ 500 meters (one case) 


Melbourne, Australia 
Australian Associated Press 
Nov. 2, 1996 
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Deception: Using EM Missile to 
Reinforce Notion of SAM Attack 


Saturday Evening 
Nov. 16, 1996 


Note: Meteor shower was forecast, which 


provided perfect decoy to FBI investigators, 
to steer them off the true scent. 


Pakistan International Airlines 
Flight 712, just after takeoff 
from John F. Kennedy Airport, 
on path similar to that taken by 
TWA Flight 800, July 17, 1996 
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Intelligence Probe: Insuring U.S. Still 
Unaware of Energetics Weaponry 


Thursday 


Dec. 12, 1996 
Pilot sighted what he called 


a “green flare”. 
No danger, no evasive action. 


Saudi Arabian Airlines 747 

en route from Riyadh, Saudi Arabia ; 
FBI: "Probabi teorite.” 

to John F. Kennedy Airport. = in oer ee 

At 12,000 ft., not far from where 

TWA Flight 800 was killed on July 17, 1996 Gre veanven 100 
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from Night Shuttle Launch 


Cape Canaveral, Florida 


MARKER BEACON 
Over Night Shuttle Launch 
Cape Canaveral, Florida 


~ 


EM MISSILE STRIKE 
26 NOV 1985 


(LIGHT DEVELOPMENT) 26 Nov 1985 
OFFSET FROM NIGHT SHUTTLE LAUNCH Photographed by George Suchary 
PHOTO BY BOB GLADWIN © TE BEARDEN 199, 1998 


. 


EM MISSILE STRIKE 
26 NOV 1985 


(DARK DEVELOPMENT) 


OFFSET FROM NIGHT SHUTTLE LAUNCH 


The Smoking Gun in Nov. 1985 
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os | Distant Operatoys, Onsite in RUSSIa 
ge | S/EWS AWay Registration Pomnt 


i: 


STEREOS 197) MARKER BEACON 
Over Night Shuttle Launch 
Cape Canaveral, Florida 


~ 


26 Nov 1985 
Photographed by George Suchary 
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EM MISSILE PRACTICE 
AND DECEPTION 


Nov. 17, 1996 at 2220 hrs. 


— a ——— Speed Bird 226 
=- 


Lufthansa 405 


Sivesay Vicinity of Long Island, New York 
of kill of TWA-800. Not far from where TWA-800 was killed 


“Inside gloating” by Two aircraft sighted object 
Aum/Yakuza/KGB. 


- ) 1995 TE BEARDEN 
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Subdivisions of 
Soviet Energetics 
f LIVING SYSTEMS 


Psychoenergetics 


Energetics 
= Nonliving systems 
* Scatar Interferometry 
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i a Communism's Goal x 


# “War to the hilt between communism and capitalism 
is inevitable. Today, of course, we are not strong 
enough to attack... To win we shall need the element 
of surprise. The bourgeoisie will have to be put to 
sleep. So we shall begin by launching the most 
spectacular peace movements on record. There will 
be electrifying overtures and unheard-of 
concessions. The capitalist countries, stupid and 
decadent, will rejoice to cooperate in their own 
destruction. They will leap at another chance to be 
friends. As soon as their guard is down, we shall 
smash them with our clenched fist." 


peti mrp te 
Leninschoo of | cal Warfare, Moscow 
(circa 1934) 


(@ 19967. E BEARDEN 
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Manuilsky's Goal 
vs. Status Toda 


Manuilsky, 1934 Situation, Dec. 1996 
= War is inevitable. — = Has not changed. ' | 
= Not strong enough = Strong enough now; preparations 

to attack now. completed. Need right opportunity. 
= Need surprise. = Have achieved total surprise. 
= Need most spectacular =» Done. We think the Russian threat 


10ne. cold Wa Shoe 


= Electrifying overtures, = Done, and still occurring every day. 
unheard-of concessions. It has worked beautifully. 

= Capitalists will cooperate. = We are cooperating in spades! 
They will leap to be friends. s We've leaped, and are leapina. 

= They will let down their guard.| = No ABM, junked lots of nukes, 

. shrunk our forces to the bone. 

= We'll strike them then. =» They would have struck (twice) in 
1997, but for deterence by another 
nation (not U.S.) having QP weapons 

= They are still looking for a risk-free 
opening to strike 


) 1996, 1997 TLE. BEARDEN 
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Professor Hellman, German Scientist 
Released from Work in Soviet Union 


=» Worked in Soviet Union after WWII 

= Eventually escaped to Germany, then 
to Brazil (handsome offer) © wes rE Benne 

= Took part in highly unusual Soviet energetics 
development and experiments 

=» Large areas of the sea could be and were 
suddenly frozen 

= No particular attention was paid to this 
information by highly qualified scientists 

s/n intelligence terms, this is A-1 information of 
the highest caliber 

= Bohm also was invited to Brazil, which 
started an energetics weapon program. 
Brazil developed such weapons including weak 
quantum potential weapons (0.95 confidence) 
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The Tom Bearden Website 


The Tom Bearden 
Website 


Help support the research 


Hemispheres of Light 


e March 20th, 1969 
Caribbean and Western North Atlantic 


e Hemisphere and Globes, 1977 
24 March, 1977 


e Virgin Islands Incident 
August 1969 


e Typical Shield Test, Northern Route to Japan 
June, 1982 
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Expanding Hemisphere of Light 


Mar. 20, 1969 


Caribbean and Western «al 
North Atlantic ia 


» Semicircle 

» Milky white light 

‘Small, intense at first 
Dimmed as enlarged 

' Grew to enormous size 

» Lasted 10 minutes, then 
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Hemisphere and Globes 19/7 
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1969 Virgin Islands Incident 


8:15 P.M. 
_ Aug 19 _..,. Smooth, curved edge 
RS a2 by many res ; 
ntiy itn : seen by many residents 
F 
@ = 
re —— 
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NYPICAal SHIEG! JeSt) NOMEN ROUTE to Japan 


Asahi Evening News, Tokyo 
June 22, 1982 


Multiple tests seen per month, for years. 
Pilots simply. ceased reporting them. 
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How Could Such Superweapons 
Ever Be Concealed? 


Arthur C. Clarke's law states: 


‘Any sufficiently advanced technology Is 
indistinguishable from magic.” 


To U.S. scientists, “magic’ means ‘impossible’ 


Longitudinal EM waves and LW interferometers 
have been regarded as fantasy and impossible 
To deceive foe on rather open use of unknown 
technology without discovery: 

‘Disguise its Uses as Understandable 

acciaentis, human error, acts of nature, 

other known technology, etc.” 
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Soviets Easily Concealed These 


Superweapons for Four Decades 
Intensive Soviet deception plan utilized 
— Embedded In other weapon system tests 
— Made to resemble natural acts, accidents, etc 
— Open science releases coordinated to show 


Russian scientists worked on ‘normal’ science 
West thought Russian scientists inferior 
U.S. scientific community was and Is dogmatic, 
and fiercely Suppresses real scientific innovation 


Terribly flawed electrodynamics not EES ey 
Shaken and changed In West TE nese 


West had no basis for understanding energetics 
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Precise spacetime curvature engine adds energyto2Hes «-particles inside atomic nuclei, causing tunneling «-decay 


MAIN 
DISPLAY 


UNIT 
(MOVABLE) 


OPERATOR 


to add energy to STATION 


@- padicies, causing 
@- emission and 
decay 


ma 
N 


I bettered 


Elevation 
View 


Figure 26. Microscope-type, laser-like interferometer for inducing quick a-decay 


in samples of otherwise longer-lived isotopes. © TE CEARDEN 198 
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Longitudinal EM Wave Interferometry: 
Endothermic saatheae 


Meeting of timed pulses i eae FERENCE 
causes explosive cooling é 


Ambient vacuum potential 
in distant interference zone 


owetarre? 


Bias 
XMTR/RCV VR “XMTRIRC VR 


ot Ly oat “oll 


Electrical ground potential 
of transmitter 


(Ce) TE. BEARDEN 1996 


Heat emerges a4 emerges 
atransmitter/receiver a transmitter/receiver 
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Longitudinal EM Wave Interferometry: 
Exothermic 
i? . 


AMTR/RCVR 
CE tal Sais. Sener | wnsanenennennnnnnen al SECA ground potential 


af of transmitter 
XMTRIRCVR Feat 


Bias Heating in 
. interference zone, 
ok 
(Dp Cr kk lk kk k= ki i 

Ambient vacuum potential 
in distant interference zone 

Meeting of timed pulses rae ee 

causes explosive heating | - ~ 

(e) TE. BEARDEN 1999 1 
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The Tom Bearden Website 


The Tom Bearden 
Website 


Help support the research 


U.S. Air Attack on Libya 
April 1986 


e Slide | 
e Slide 2 


e "Washington Post" Article 
January 22, 1989 
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elect ontcssn * SEVERE, UNEXPECTED "EMI" ENCOUNTERED 
— ONE F-111 DOWNED 


U.S. ‘aircraft and missiles 
— NUMEROUS WEAPONS WENT ASTRAY 

EM energy arises from “ila — THREE FOREIGN EMBASSIES DAMAGED 

eehiC = SEVEN AIRCRAFT FORCED TO ABORT 


“Washington Post, 22 Jan. 1989, p. A4 
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U.S. Air Attack on Libya in April 1986 


® Established QP with the electronics in our aircraft and missile 
e Subtly jammedthem with spurious EMI noise and signals 


Se 


“obs ; ¥ 4» 


| Poe m 4 
Sag a 
, ~ = 
> df 
Longjtudinal wave 
. — a nterferometry 
interferometry oa 
into distant | chelate 
aA > Pocntia 
Sak eens 1 Interferometer 


———<— <= 
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Lightning Wall 7% %4%% 


e Aircraft on course of 2/0 degrees 
e Approached "solid wall of lightning” in 
an otherwise cloudless sky 
— From very high altitude to near the water 
— Extended north-south as far as one could see 
e Radar scope clear 
e Rigged aircraft for heavy weather 
e Plunged directly through wall 
e Wall was very thin circa 1959-1960 


Interview with Patrol plane commander 


Gata hak DSI U.S. Navy P5 aircraft 
Over Atlantic, 200 miles east of Norfolk 
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* THEORY DEVELOPED AND FITTED 
* HYSTERESIS MEMORY LOOP 
* CONTROLLED EM INDUCTION 

" IMAGES 


* SENSATIONS 
* PREDETERMINED EMERGENCE 
* 23 EEG BANDS 
- uPTO81X107°Hz 
* 41 INDEPENDENT CHANNELS 


iE. Linen, “New Approach w the Analysts of Eber nome ep halogens," 
DOC Report ANTONE, p. Lest, 


fre cry) 1378 TS A To 
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, Large Longitudinal EM Wave 
° Interferometer (LWI) Accident 


e 1958 nuclear explosion near Urals 
— Contaminated 1200 square kilometers 
= Signature of large LVVI accident 


= Buried atomic wastes suddenly exploded 
= Region contaminated to this day 

e Soviets were well along with advanced ete 
prototypes and testing se wa, 


— in Jan. 1960 Khrushchev announced these 
forthcoming fantastic’ weapons 


— 1958 difficulties would have been resolved by 1960 
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, Large Longitudinal EM Wave 
° Inter ferometer (LWI) Accident 
e Expected cause of 1958 accident 
— Huge LVV eneray beams built up 
= Catastrophic shorn-out in transmitter 
— LVV energy flashed over into earth and spread 


— Stuck and fissioned stored nuclear wastes 
e Developed new safety circuits 


— For transmitter shor-out, instantly activates to hold 
LVV beam energy and prevent flash-over 


= Similar accident happened in 1986 at Chernobyl, 
except private U.S, group blew that transmitter 
to prevent catastrophic quake in Califomia 
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(Use of Hidden Information Content of the Field) 
(Can Provide Action-at-a-Distance) 


Note: 
Whittaker's 1904 Interference Zone 
initiated the entire field (Potential gradients) 
of superp otential theory. Normal EM Energy: 
May be positive, or 


negative, or fixed 


Hidden 
Bidirectional 
EM energy flow 


Hidden 
Bidirectional 
EM energy flow 


Scalar Potential 
Beams 


Whittaker/Ziolkowski 
Transmitter Arrays 


© TE Bearden 1994, 1999 ( 8 to 20 harmonic wavepairs each ) 


Figure 5. Scalar potential interferometry (between the two sets of bidirectional 
longitudinal EM wavepair functions) produces all EM force fields and waves. 
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4) Two Types of Mutual Assured 
Destruction (MAD) Systems 


el 
= Sane system: penta 
=» Turned off or on standby 

Wait until attacked or attack is imminent 
Humans consider situation, make strike decision 
Command order issued to weapons officers 
Human finger initiates launch sequence 

Usually requires code entry, etc. for assured launch control 


= Insane system: 
— Computer periodically (e.g., every 2 hours) initiates launch 
= During sequence, there is a period (say, 2 min.) where 
operators can enter stop order (usually coded) 
— if correct stop not entered, weapons automatically launch 
— if correct stop entered, computer resets, and after 
another 2 hrs, automatically reinitiates the launch sequence 


fe) pee (er TE eae 
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Psychoenergetics Weapons Teams 
<@> Mentally Disable All Personnel 


(COUNTERS ALL SANE MAD SYSTEMS) 
(NULLIFIES HUMAN COMPONENT OF ALL WEAPON SYSTEMS) 


ELECTRICAL ~ 


Effects arise in local spacetime, 
simultaneously in all minds in 
the targeted area 


* Site personnel insta 
hyprogo c and menta 
contr - 


+ Distant weapon controller 
teams coord crew actions 

* Standdown insane weapons to 
maintenance standby. 

* Mindsnapper then strikes, 
kills all personnel, and 
nullifies site for months. 


indicators: Two A-10 incidents 1997, LIDA device since 1950s. (©) 00 TE HEAFORN 
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Strikes Against Special Ship Ss 


and Energetics Weapon Sites 


e Via powertul scalar EM pulses in each targeted area, so sharp time4erks occur 
= Mind and its operations exist in time but not in 3-space 

- Coupling interaction of mind operations to body occurs through flow of time 
= Flow or change of flow of time must be smooth, for coupling of mind to body 
Sharp jerk in time flow snaps mind's coupling to body, instantly separates mind 
Instant death for every virus, bacterium, cell, insect, mammal, living creature 

e Contaminates struck sites for months, perhaps a year 


Note: In other words, this is the part of the Bh barn barrage” 
that attacks the enemy's response capability (i.e., his “artillery” ) TE BEARDEN 1996 
and his “airpower") and suppresses use of the 
“mindsnapper” weapons provides 100% assurance of success. 
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"MINDSNAPPER" ATTACK ON SPECIAL 
SHIPS & ENERGETICS WEAPONS SITES 


"We have a new, fantastic weapon ... so powerful that, if 
unrestrainedly used, it could wipe out all life on earth.” 


< ‘ J Z 
~ \ s 4 
\ ay ~~ o 
\. a 
. x -_ 
=, “a 
A i (4 
~ LY 

SS the 
‘ 4 


— > a © Kline enspied lose from 
~ke iS bodies fevery living thing) 
e Struck areas completely 


"7 = sterilized of all life 
f q * LWs emitted; slow decay 
of time-charge makes 


TARGETED contamination persistent 
AREAS e Tested twice in Afghanistan 
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The Tom Bearden Website 


The Tom Bearden 
Website 


Help support the research 


How Much Off Guard Are We? 


e Slide 1 
e Slide 2 
e Slide 3 
e Slide 4 
e Slide 5 
e Slide 6 


e Slide 7 
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How Much Off Guard Are We? 


a oon U.S. forces have no energetics weapons or 
defenses against them 


=» No DoD general, military officer, or enlisted person 
reporting to the government of the United States has any: 
= Training in energetics or energetics weapons 
— Experience in energetics or energetics weapons 
development and usage 
— Training in strategy, tactics, deployment, and 
employment of energetics weapons 
- Knowledge of energetics weapons effects and 
capabilities 
— Knowledge of the energetics weapons, tactics, 
deployment, and employment by the KGB/Russians 
s Civilian and military, scientific and intelligence, and news 
media personnel do not oot energetics weapons 
effects happening right over their own heads 6 1. «0x 
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= Kill of U. S. Ss. Thresher i in 1963 not recognized Left enti. 

= 23 years of KGB weather engineering, particularly over U.S. and 
North America, ignored and not recognized. 

= Decades of irradiation of U.S. Embassy, fatally injuring three U.S. 
Ambassadors, health changes in personne! shrugged off ineptly. 

= Massive building of underground sites, all through former 
Soviet Union, famely speculated as perhaps "ABI" system or?. 

= 7985, 1986 Soviet kills of U.S. aircraft, spacecraft, personne! ignored 
as "accidents" by legitimate U.S. communities. 

= Quantum potential strike on soldiers in Gulf war ignored. 

s nner potential deterioration of U.S. populace's immune systems 
ignored, 

= Exchange of earthquakes and massive retaliatory destruction of 
Soviet missile ammunition storage sites, 1986-1989, iqnored. 

= U.S. scientific and military communities adamantly refuse to rework 
electromagnetics, though known to be seriously flawed. 

= Refuse to apply Stoney/Whittaker work to engineer hidden variables, 
even though present quantum mechanics aiso knownto be wrong 
because it does not contain such “hidden order." Erma vm TEER oy 

= Refuse to develop, structure, and apply Bohm's quantum potential, 
for instantaneous action at a distance. Russians developed it. 
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How Much 
Off Guard Are We? 


® Kill of U.S.S. Thresher in 1963 
— Not recognized. 
— Left signatures. 
® 23 years of KGB weather engineering 
=- Particularly over U.S. and North America 
— ignored and not recognized. 
® Decades of microwave irradiation of U.S. Embassy 
=— Fatally injured three U.S. Ambassadors 
— Induced health changes in personnel 
= Shrugged off ineptly. eh CEE vote 
® Massive building of underground sites 
= All through former Soviet Union 
— Lamely speculated as perhaps "ABM" system or?. 
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How Much 
Off Guard Are We? 


@ 19385, 1986 Soviet kills of U.S. aircraft, spacecraft, 
personnel ignored as “accidents” by legitimate 
U.S. communities. 

® Quantum potential strike on soldiers in Gulf war 
not recognized, ignored. 

® Quantum potential deterioration of U.S. 
populace's immune systems ignored. 

® Exchange of earthquakes and massive retaliatory 
of Soviet missile ammunition storage 
sites, 1986-1989, ignored. 
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How Much 
Off Guard Are We? 


@ U.S. scientific and military communities adamantly 
refuse to rework electromagnetics, though known to 
be seriously flawed. 

® Refusetoa Stoney/Whittaker work to engineer 
hidden pete even though present bs Sho 
mechanics also known to be wrong because it does 
not contain such “hidden order.” 

® Refuse to develop, whaacataaly structure, and apply 
Bohm’'s race e srigoae which gives 
abasic ton at a distance and great energy 

e) sehanewrag deve ] quantum potential Weehrne: 
which obsolete a r other weapons, ene 
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From The Huntsville (AL) Times 18 Sep 96: 


“Retired Gen. Wayne Downing concluded that U.S. forces 
are so far superior to potential foes that opponents have 
turned to terrorism as the only way of challenging them.” 
The Times also provided the information that 

Defense Secretary William Perry agreed with 

Gen. Downing's conclusion. 


Pattts 
irom 
Emb. 
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» JUST HOW MUCH OFF GUARD ARE WE?" 


Blind Euphoria to Even the Ballistic Missile Threat 
e U.S. National Intelligence Estimate (NIE) released in Nov. 
1996 states there is no foreseeable threat to the U.S. from 
“indigenous missiles" for at least 15 years. 
e Clinton has claimed a program for ABM defense is too 

expensive, would violate ABM Treaty with former USSR. 
« Soviets developed an ABM system in violation of the treaty. 
e In June 96 Russia test-launched an SS-19, their 26th ICBM 
test in 5 years. 
e "Russia still retains and is modernizing a vast nuclear 
arsenal... still the only nation of earth that could destro 
rica in a matter of minutes. Indeed, given the weakness 

of the Russian Arm fay Russia's supe: a ei ambitions rest 
more than ever on its nuclear capab. 
* "For the first time since the dawn of i nusdear age, thereis 
not a single Russian missile pointed at America's children.” ** 
Comment: Punch a computer button and the missiles are 
pointed! The armed missiles are still there, ready and waiting. 
Bulleted info courtesy Washington Inquirer, June 24, 1996. * House Nat'l Security Chrmn, Floyd Spence. 

© we te pomoce Bill Clinton, State of the Union essage. 
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_ Possible Targets: 1995-9 
.  Esealation Phase 


Ne ar (Based on 1986-87 test program) , ; 
A WY XY : 
| n 
4S 
\ 
Earthquakes n Power Grids & 
Distribution Systems 
Missiles / 


Satellites 
( »)) 
Radio/TV 
Subs trai & Communications 
Microwave Nets OQrarceaes and Computer Nets 
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a All senventional weapons use ' propagation 
through 3-space of matter or energy or both 
- Matter (bombs, missiles, projectiles, etc.) 
— Energy (EM force fields, sonic force fields, etc.) 
= Basically one-to-one, or one "bus" to many-on-many 
— Finite propagation velocity v' where O0<v sc 
- Time delay: Shielding and pre-strike retaliation possible 
= Structured Structured quantum potential propagates 
vacuum ordering (vacuum engines), instantly 
— Zero time delay (through multiply-connected spacetime) 
— No propagation "through space", no "velocity" as such 
~ Easily one-to-many, without limit 
- Dramatic energy amplifier (gates, amplifies flux ordering) 
- Effects arise in local spacetime; no shielding possible 
- No range limit, since striking distance always zero 
= QP weapons obsolete all other weapons 


PATE. caps 
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Yugoslav Earthquake, Apr. 15 
Followed by Cold Explosion [1979 


Magnitude 7.2 on Richter scale 
Epicenter 33 km. deep sais ai 
More than 100 aftershocks 
At Kamenari: 
» Adriatic sea mushroomed up 

Like atomic bomb explosion 

Signature of a cold explosion 

Similar to Apr. 1984 test off coast of 

Japan, near Kurils (see inset graphics) 
Note that April is a significant test 
month for the Communists (preparing 
official reports for May Day?) 
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COUNTERING AN INSANE QP WEAPON: 


Quantum Potential Psychoenergetics 


<@ Strike Mentally Controls All Personnel 
CONTROLLED PERSONNEL DISABLE INSANE QP SYSTEM 
(FOLLOWED BY PERSONNEL KILL OF ENTIRE CADRE BY MINDSNAPPER) 


Bey 000 is 


Effects arise in local spacetime, 
simultaneously in ail mindsin 
the targeted area 


(> 
(ec) 10m TE. 2ta ew 


MINDS ARE INSTANTLY PLACED 
INTO WAKING-- BUT DEEP -- 
HYPNOGOGIC TRANCE 

STATE INSERTED THOUGHTS 
ANALOGOUS TO HYPNOTIST. 
PERSONNEL FUNCTIONIN AN 
ALTERED, COMPLETELY 
CONTROLLED PERCEIVED REALITY. 


Indicators: Captain Button's lengthy A-10 incident in 1997, LIDA device since 1950s. 
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Gulf War Disease: KGB QP Weapon Induced 
ST Curvature Engines for a Cocktail of Diseases 


as aR ea oe ee © 1999 T. E BEARDEN 
AAV > 
Distant Scalar Potential 
interferometer with 
iterative self-targeting 
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. Self-Targeting in Inner EM 
<@>. Channel Can Produce a 
~" Quantum Potential 


energy transmission 

is direct and instantaneous. Energyinput to one 
single participant will simultaneously appear in all 
other i , the amount depending on their 
fractions of participation with the input station. 


eo; 6) = 


Se SE ees SS Ss 
@Q=seSsSSee2ze@ TIME N 


NARROVANG OF INTERACTING 


POTENTIALS INTO LASER-LIKE TA r AMONG 
BEAMS, BETWEEN TWO PUMPED ALL PAIRS OF INTERACTIN 
SOURCES. NOW ONLY PUMPED SOURCES 
ONG L WAVES CONNECT 
LINKED OBJECTS. @ 100. Hs, 1m. sencEN 
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TIME 2 


N's are nodes participating 


oss Ssese@ TIME N 


No inthe quantum potential. 

a Iterative retroreflection between any pair of b. The quartum potential exists as narrow, laser-like 
nodes narrows the interconnecting potentials beams between participating nodes, even when 
to a laser4ike, bidrectiona beam. Iterative the nodes are widely separated The beam space 
thee conjugate reflection provides self- = TA COreTeCan, transmission is instan- 

eting. ous. 


© 199, 195 TE BEARDEN 


Consider the hidden Stoney/Whittak er bidirectional EM waves that comprise the 
potential from each source node. If these nodes have sufficient inte metry of 
dynamic material form, then self-targeting occurs between the two nodes of any 
nodal pair. By iterative phase conjugate reflection, the scattering is narrowed 
into interconnecting wavepairs, in laserdike beams, between each two nodes. 


Thus the interconnecting potentials narrow into laser-like, bidirectional beams. 
The Coulomb gauge mayapply, and a quantum potential may be formed. 


Figure 30. Mechanism for generating a quantum potential, by iterative 
self-targeting induced into a system of multiple scattering nodes. 
Once a QP is established, spatial separation has little or no effect. 
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3 see Major Principles for Use of 
“e Quantum Potential Weapons 


= Must disable dead-man fuzing prior to massive 
use of scalar interferometry weapons. 

=» Must assure immediate, complete nullification 
of unique enemy assets (quantum potential 
assets, special ships, and energetics weapons). 

= Personnel can be destroyed instantly with 
mindsnapping; area is sterilized of life, and 
effect persists, gradually dying away. 

= Personnel can be disabled instantly with various 
psychoenergetic weapons; area not sterilized. 

= Personnel can be destroyed in short order by 
using EM BW weapons; area not sterilized. 

= If foe has energetics weapons, then it is a 
quick-draw "gunslinger" contest unless insane 
MAD systems deployed. 

=» Complete surprise is of decisive importance. 

= Tailor effect used to specific target, objective. 

= Note: Must use "insane" MAD systems to defer. © **'© som 
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e4S5e% Quantum Potential Weapons: 
‘gee? Major Principles (Continued) 


= Three major classes of use exist: a 
— Use of bulk energy only (as in bulk heating or cooling) without 
substructuring 
~ Use of internal structuring of the bulk energy, so that vacuum engines 
appear in target 
- Use of more deeply nested engines allows direct intervention in mind, 


long term memory, perception, thoughts, emotions, personality 


# Use of vacuum engines allows engineering at a distance of: 
- Atomic nuclei including structures, reactions, and transmutations 
- Bulk matter including translations, lattice bonding, chemistry, chemical 
~~ tnteractions, electromagnetic interactions 
- Deep biological contro! systems such as 
é Beckers cellular pontaal (recovery) system 
> Popp's cellular control system 
- Celis including: 
“> Structuring, differentiation and dedifferentiation 
» Genetic changes, chemical changes 
> Induction of disease states without normal disease vectors 


~ Min d/matter interface, ic pee long-term memory, perception, 
~ emotion, thought, mental state 
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Instantaneous Communication by a 
Quantum Potential 


Note: The term 
“quantum potential" 

is used in an @ 1998, 19957 E BEARDEN Selected cipart © by Lotus SmartPics ™ 
extended sense. 
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¢ Separated points are superposed in MCST 

¢ Connection is instant and bidirectional 

¢ Propagation through ST does not apply 

¢ Energy or vacuum engine input to one station 
instantly appears at each and every other station, 


undiminished in magnitude 


=" at h Fi see a a Ni 
=. 
“we 


“ 


° ak | station may insert energy 
engines 
e Phase conjugation insertion 


© TE BEARDEN 1938 negates 
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Seeks in Tangshan, China 


e 7.8 on Richter scale 
e Hundreds of thousands killed 
e Accompanied by extensive light, 
electrical effects 
= Starting 3 to 5 days before 
= Communications interference 
within 250 kr 
= Sky lighting observe al @T E BEARDEN 169 
e [Personal comments] 


http://www.cheniere.org/images/weapons/QuakeChinasm.jpg8.11.2003 1:27:03 


http://www.cheniere.org/images/weapons/quakes | sm.jpg 


Counting Rifles: Put up or shut up! 


(Exchanging Earthquakes) 


- Quebec 
- Pasadena 


-Armenia 
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18 Jan 89 


- Soviet Central Asia 23 Jan 89 


ete NA iivew wee ay 
- Bakers sfield| et al 


Various 
7 6. GARDEN 10 
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instant Communication 
by a Quantum Potential 


The space is multiply connected; i.e., a 
power —_—- of 1 watt on any uy con 
node has a fraction of that power also 
appear simultaneously at each other 


node. Once the QP is established, 
spatial separation has no effect. 


RCVR |# 
XMTR 
MASTER 
N's are nodes 
@) tee0, 1005 TE BEARDEN participating in the QP 
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Westemers Do Not React to Slow Threats 


BOA CONSTRICTOR LIGHTMING STRIKE 


Westerners tend not to react to slowly increasing things, 
but react to rapidly increasing things. 


os, 
(o ieee Ta Mane 
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CHARACTERIZING A GIVEN RISK OR RISK FACTOR 


Probability of 
Materializing 
1.00 
0.75 
0.500 
Unlikely 
0.25 — 
Very 
Unlikely 
0.00 — 


0.00 0.25 0.500 0.75 1.00 


Negligible Marginal Critical | Crisis | 


Consequence (or Disutility) of Risk 
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TECHNICAL RISK MANAGEMENT 


SUPPORT RESEARCH IS TECHNICAL RISK REDUCTION 
AND MANDATORY FOR ANY EMERGING TECHNOLOGY 


- eee 


~~ 


“ 
ON 


* 
ee ee a 


ee ees 


NEGLIGIBLE 


Le 
SUPPORTING TIME RISK 


PHENOMENOLOGY ——————————® 
EXPERIMENTS AND MATH MODELING 
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Reference: Senate Subcommittee Hearings 
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In Scalar Beam Interference Zone 
EN 

© De-phasing of wave/antiwave pairs occurs 

* Zero-summation destroyed 

e Ordinary EM reappears [Whittaker 1904] 

e Ordinary energy appears or disappears 

(i.€., may produce heating or cooling) 

e Energy bottle effect Pa ete ae 

e CanaddorextractEM energy Sa fa 

« Can produce specific ST curvature engines 
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w Physicist Schappeller a 
Auralaz Munster, Austria: 
— British Intelligence interview, about 1948 
—Used Kaluza-Klein theory 
—-Worked with Russians 
= Schappeller claimed he could: 
—Cause “implosions” rather than explosions 
— Use gravitational and electromagnetic 
energy 
— Cause large areas of the ocean to freeze 
— Tap earth-ionospheric field 
- Produce enormous energy 


= This is precisely what Hellman worked 
on in the USSR, after WWIN 4 wssrexs0s 
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Initial Soviet Plan for 
Cold War, After WW II 


= Develop and deploy SAM bomber aarente 
#» Catch up in atomic weapons ay | 
=» Master and apply rocketry CrHeK> | 
= Wed atomic warheads to rockets ~~. 
= Initiate "Cold" War N 
—Bleed the dragon 
— Guerrilla wars 
— Terrorism 
—Insurgencies — 
= Find, develop, and weaponize ~*~ £°% 
next ‘great technical breakthroug :y> 
area as highest national priority 
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Josef Stalin: Absolute Dictator 


OTE BEARCEN (iT 
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* Secret police and spies everywhere 

* Purged his own officer corps 

* Always deeply suspicious 

* Regularly purged his enemies or those 
perceived to be shaky or untrustworthy 

* Absolute power, justice had nothing to 
do with it 

* Opponents often just disappeared 
in the night, never to be seen again 

* Secret police often tortured, killed them 

* Others sent to slave labor camps to die 
by severe work, starvation, and beatings 
or downright massacre 

* Had experienced unusual abilities of 
Wolf Messing, so knew that some 
persons could do unusual things 

* Forced Soviet weapon physics into this 
psychoenergetics realm also 
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© TE.BEARCEN 1997 


Jose tal in 


, 


moe ff 7, 
Thof ‘Orr maLini fo of a A : " ‘ling 
AGATE ieee a _— Sa ee) 
2) FTTH ’ } =) 
: ‘tivize Sovier far Assembled Academy 


"The destiny of communism has been frustrated by the U.S. development of the 
atomic bomb. That is not the last ttechnical Mester The next one 
be Soviet! You will provide me wi pal ee new technical through ata 
speed, or / will have your heads. Do! e myself clear, comrades?" 
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see Significant 
Soviet Statements 


= "In the final revolution, it does not matter if three-quarters 
of the earth is destroyed, so long as the other quarter 
emerges communist." [Lenin] 


=» “Ifa means of total neutralization of foreign missiles is to 
be found, it can only come from a group of new principles 
in physics, called energetics." [Nobelian Petr Kapitsa, to Nikita 
Khrushchev, in answer to Khrushchev's demand for a 100% method of 
defense against long range missile attack.] 


= "We will bury you.” /Khrushchev, to Nixon, Kitchen Debate] 


=» “We have a new weapon, just within the portfolio of our 
scientists, so to speak, which is so powerful that, if 
unrestrainedly used, it could wipe out all life on earth. 
It is a fantastic weapon." [Khrushchev, speaking to the 


Presidium, Jan. 1960] © m6 Te SeARDEN 
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B Ty BEARDEN) 1895 


CAPTAIN AMY SVOBODA 


: <p 


- = = Al 
® Nightutraning mission Nay 27e 1897, \ 
® From same Wing as Gaplain bution K 
© iis Was asecond) psychoenengetics strike 
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T-Polarized Beam Projector 


For intercepting and Distart Masses 
at Various Angles and Distances 


A beam projector interferometer Spacetime 
may be swept in azimuth and curvature 
elevation, under computer control. engines act 
The interference zone can be within any 
quickly swept through the intercepted 
surrounding volume of space. mass 


Interference 


zone for 
= time-density 
2 waves 
 . 


Lae 


© T.E BEARDEN 1998 
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4 Possible Tests (1) 


° | zee salacke dgoldods in Urals 


‘e/c deat 1 transmission 


Jestruction of USS Thresher nuclear 
“gutimarine, Apr. 10, 1963 

SUN BENE AEE XP OSIM cial ates Base 
ocean underwater, 100 miles north 
of Puerto Rico, Apr. 11, 1963 


Ff) eh TE Sea ey 
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. Eight F F-111's downed in Vietnam 
immediately after deployment 

= Several large earthquakes 

= Mysterious aircraft losses in groupings 

= Numerous underground "nuclear" tests 

= Nuclear tests at Semipalatinsk without 
associated seismic activity 


= High altitude rumbles, snaps, booms 
= Ge BUoth ose 


= Over We West Coast of U.S.in gms 


Hat] 
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e Blindi 
(up to 
° Cold Explosion off Kurils 1984 
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e Tests offset from shuttle launch Nov. 85 
e Kill of Arrow DC-8,Gander, NFLD Dec. 1985 
e Titan kill, Vandenberg AFB, CA early 1986 
e Kill U.S. Challenger, off Cape Canaveral 1986 
e Earthquakes induced, 1986-88 
« Dozens of tests of shields around the world 
e Decades of radiating U.S. Embassy in Moscow 
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Mushroom cloud rising from sea 


e 0514 hrs, 9 April 1984 
e Gray-white cloud appeared 
e Rose 60,000 feet in 2 minutes 
¢ South of Kuril Islands 
= 180 miles southeast of Hokaido 
— 200 miles from Tokyo 
Soviet missile testing schedul 
about 350 miles away, at 2100 hrs, 
9 April 1984 © 19997. E. BEARDEN 
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Launches from Cape Canaveral 
and Vandenberg AFB 
Provided Practice Targets of Opportunity 
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Figure 32. Embodiment of an instrumental array sufficient to discriminate when 
time-density charging has occurred, and that transduction of time-charge 
decay is occurring. © TE BEARDEN 19% 


http://www.cheniere.org/images/weapons/T-Instrusm.jpg8.11.2003 1:28:11 


http://www.cheniere.org/images/weapons/TPlznIntsm.jpg 


Time-Polarized EM Wave a eter reat Space 
Time Curvature Engines in a Distant Interference 


©) Tb Saeed ioe 


http://www.cheniere.org/images/weapons/TPlznIntsm.jpg8.11.2003 1:28:15 


http://www.cheniere.org/images/weapons/TransRad1sm.jpg 


Transmutation of Radioactive Nuclei at a Distance 


interferometer (may be multiple 
beam or single beam) is 

on d through the radio- 
sotopes of t 


nuclear 
wastes to be neutralized. 
Specific engines may be used 
for altering specific sotopes. 


http://www.cheniere.org/images/weapons/TransRad1sm.jpg8.11.2003 1:28:16 


Active Spacetime 
Curvature Engines 
Spacetime Zone of action 
curvature 
engines act Se 
within any x\ 
intercepted 
radioactive 


wastes 


Nuclear wastes 
in amram. in 
ditches, in 
containers, etc. 


© 1 .£. BEARDEN 1998 


http://www.cheniere.org/images/weapons/TransRad2sm.jpg 


Transmutation of Radioactive Nuclei (2) 


Active Spacetime 
Spacetime Curvature Engines 
Specific spacetime curvature curvature Zone of action 


engines used are to add excess engines act 
energy to selected radio- within any 


nuclei, including intermediate intercepted 
decay isotopes. In this way, radioactive 
decay is dramatically speeded wastes, adding 


excess energy 


Nuclear wastes 
in pied in 
ditches, in 
containers, etc. 
mission 


Control SS J oS 


©) TE BEARDEN 1998 


Engines 
ie Calculation 
Waveset 2 
Generator 


http://www.cheniere.org/images/weapons/TransRad2sm.jpg8. 11.2003 1:28:20 


http://www.cheniere.org/images/weapons/Tshield1sm.jpg 


NYPICAal SHIEIG Test) NOMEN ROUTE TO Japan 


18-27 km diameter 


Asahi Evening News, Tokyo 
June 22, 1982 


Multiple tests seen per month, for years. 
Pilots simply ceased reporting them. 
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To win its freedom in the long run, usually a group must 
defeat its attackers or suppressors af Jeast twice. 
* We fought the British twice for our independence. 


We are fighting ourselves twice to free the 
Slaves. American Civil War oo 
- Civil rights struggle ee 


We beat the Germans twice, in WW | and WW II 
* We beat the Hispanics in the Spanish-American War. 


That's o (They're winning the second by crossing 
the border. The The U.S. is becoming a Hispanic Nation). 


But we also have some unfinished business at hand. 

| * We checked the Russians in the Cold War. Once. 

_ * We checked the Japanese in WW Il. Once. 

| * We checked the KGB in the Cold War. Once. 

| * We checked the Communists in the Cold War. Once. 
| * We checked Saddam Hussein in the Gulf War. Once. 
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= 1958 nuclear explosion near Urals 
= Signature of large scalar interferometer (LASI) accident 
= Buried atomic wastes suddenly exploded 
=— Large region contaminated to this day 

= Soviets were well along with advanced LAS] prototypes 
and testing 
— Khrushchev announced forthcoming advent of these "fantastic" 

weapons in Jan. 1960 

— 1958 difficulties could have been resolved by 1960 

= Expected 1958 cause: transmitter short-out and 
failure in a nearby LAS| discharged its cumulated 
energetics beam energy into the ground 

« Spreading ground pulse struck nearby atomic wastes, 
fissioning nuclei 
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THE KGB/YAKUZA-AUM WAR PLAN 


Dud all quantum potential weapons in other nations via psychoenergetics. 
Remove U.S., Israel, Brazil, West Europe as military powers. 

Destroy nuclear weapons, hostile energetics weapons, hostile ships, 

80% of targeted populaces in first hour of strikes. STRIKE! 


LEASE TRAIN ESCALATE 
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Why Western Science is 
Ignorant of KGB Energetics 


Western physice-a are seriously flawed 

Only just rediscovering longitudinal EM waves 
No knowledge of using time-polarized EM waves 
Does not know a powerful GR is hidden in EM 


Hotly defends errors, ignores for a century 
Determined to push big nuclear science 


suppresses research to approved dogma by 
rigorously controlling precisely what pecicy the 
funds can be used for 


* 
* 
* 
e Ignores inner structure of potentials, waves, fields 
- 
* 
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THE YAKUZA 


THE YAKUZA 


(JAPANESE MAFIA) 


To do business with Japan is to do business with the 
Yakuza 


The Last Samurai, Defending Bushido 


e 3 Major Yakuza Groups, In 
Coalition. 
e Penetrate Japanese Government. 
e Open Offices, Signs on Street. 
e Public Romanticizes Yakuza as 
Last Japanese Samurai 
e In Large High-Tech Corporations. 
e In Control of Japanese Banks. 
e Japanese Real-Estate Rip-off. 
e $500 - 1,000 Billion per Year 
Income. 
e Rapidly Spreading in U.S. 
e Uniting Mafia Groups Worldwide. 
e Coalition with Aum Shinrikyo. 
e Leased Russian Energetics 
Weapons. 
e Crews On-site in Russia, Trained. 
e Practice Firings into Western 
Australia for Three Years. 
(Dozens of Shots per Month) 
e Now in Escalation Phase, Killing 
U.S. Targets. 
e All-out Strike on U.S. ready 1999- 
2000. 
e Now held in check by KGB, dead- 
© 1995, 1996, 2001 T.E. BEARDEN man 
fuzed by small nation friendly to U. 
S. 
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Yugoslav Earthquake, 
Followed by Cold Explosion [id& 


=» Magnitude 7.2 on Richter scale 


= Epicenter 33 km. deep maa ge 
=» More than 100 aftershocks ier N 

SNS ea 
= At Kamenari: WG 


- Adriatic sea mushroomed up 
— Like atomic bomb explosion 
— Signature of a cold explosion 
— Similar to Apr. 1984 test off coast of Japan, near 
Kurils (see inset graphics) 
= Note that April is a significant test 

month for the Communists (preparing 
official reports for May Day?) © 14 went ne 
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SCALAR WEAPONS 


UNDERSTANDING THESE MAKES IT EASIER TO UNDERSTAND THE NATURE 
OF THE AETHERS. WE'LL START WITH TOM BEARDEN'S FACTUAL INFO 
ABOUT THE RESULTS OF THE RUSSIAN'S SCALAR WEAPONS PROGRAM 


http://www.cheniere.org/books/ferdelance/intro.htm 


THE RUSSIANS USED SCALAR WEAPONS TO BLOW UP THE CHALLENGER 
SPACE SHUTTLE, A NUMBER OF OTHER LAUNCH VEHICLES, VARIOUS JET 
AIRPLANES, MODIFY THE WEATHER AND KILL UNTOLD NUMBERS OF 
BIRDS & FISH, WHICH HAS HAPPENED AGAIN RECENTLY. HAARP DEVICES 
CAN DO THIS. 


SIMPLY PUT: A SCALAR WEAPON IS A FIGURE 8 WAVE FORM THAT IS NOT 
IN HARMONY WITH AN AMBIENT AETHER, IF POWERFUL ENOUGH THE 
SCALAR WEAPON CHANGES THE SIZE OF THE BACKGROUND SCREEN 
AETHER, WHICH THEN NO LONGER SUPPORTS THE MANIFESTATION OF 
MATTER, WHICH DESTABILIZES AND EXPLODES. 


THE REASON WE ARE NOT ALL SPEAKING RUSSIAN IS BECAUSE THE MOST 
UNSTABLE MATTER IS IN NUCLEAR WARHEADS - DESTROYING THE 
ENTIRE WORLD IS NOT WINNING A WAR. PROVIDED, OF COURSE, THAT 
YOU LIVE ON THAT WORLD - THERE IS EXCELLENT EVIDENCE THAT A 
SCALAR WEAPON WAS USED TO DESTROY THE BIG BEAUTIFUL PLANET 
WHERE THE ASTEROID BELT IS NOW. THAT'S IN THE BOOK "COSMIC 
WAR". 


GIGGLE, LAUGHING MY ASS OFF AT THIS ONE FROM BEARDEN: 


It has also become fashionable in the West to believe that all the laws of physics are 
already discovered. We assume we already know all of them. While we have been 
pridefully crowing this tune, the Soviets have been steadily discovering new laws in 
secret, as well as new ways to circumvent the old laws. 


THE SAD PART IS THAT IT HASN'T CHANGED - WESTERN SCIENTISTS ARE 
IDIOTS WHO ARE LEADING THE WORLD INTO DESTRUCTION. OR SITTING 
BACK AND WATCHING THE DESTRUCTION, WRINGING THEIR HANDS AND 
SAYING THAT FUKUSHIMA RADIATION WILL BE WITH US FOR 1000s OF 
YEARS. B.S. THERE ARE A NUMBER OF ENERGETIC WAYS TO CANCEL 
RADIATION INSTANTLY. 


BEARDEN TAUGHT ME ABOUT SCALAR ENERGY - BUT, THEN HE HAS 
STARTED PARROTING LAME STREAM PHYSICS - PROBABLY TO KEEP HIS 
HEAD FROM BEING SEPARATED FROM HIS BODY BY OUR CONTROLLERS. 


SCALAR WEAPONS ARE DESCRIBED IN A NUT SHELL ABOVE. BUT, WE'LL 
EXPAND IT A LITTLE - THE SIMPLE FACT THAT THEY WORK IS PROOF 
THAT THE AETHERS IS THE BACKGROUND SCREEN THAT SUPPORTS THE 
MANIFESTATION OF MATTER, WHICH IS ALL DIVINE LE. MADE FROM 
IMAGES. 


THE AETHERS PROGRESS IN SIZE ACCORDING TO THE FIBONACCI SERIES, 
BECAUSE EVERYTHING FROM THE QUANTUM TO THE COSMOS MANIFESTS 
ACCORDING TO THE FIBONACCI SERIES - ITS ALL FRACTAL LE. A 
RECURRING MATHEMATICAL PATTERN, THAT IS PERFECT THROUGHOUT 
CREATION. HERE'S THE PROOF - OUR ENTIRE GALAXY IS IN PERFECT 
HARMONY WITH ONE NUMBER = RIDICULOUSLY AMAZING 


http://blog.hasslberger.com/docs/PERFECTION.pdf 


THUS, IF YOU CHANGE THE BACKGROUND SCREEN, THEN MATTER HAS TO 
CHANGE = THE RESULT OF USING A SCALAR WEAPON. 


THE PRECISE WAY THE WEAPON WORKS IS TO IMPOSE A MAN MADE 
SCALAR WAVE ON AN AREA OF SPACE. GIVEN ENOUGH POWER TO THE 
SCALAR WAVE, IT WILL CAUSE THE AETHER IN THAT AREA TO MATCH ITS 
SIZE (LIKE ATTRACTS LIKE). WE ARE TALKING UNBELIEVABLY SIMPLE. 


YOU CAN MAKE ONE YOURSELF - AMAZINGLY THE REQUIRED WINDINGS 
OF A SCALAR PRODUCING COIL CAN BE USED AS A WEAPON OR FOR 
HEALING - ITS CALLED A RADIONIC WITNESS WELL WHEN USED FOR 
HEALING. 


TO MAKE A WITNESS WELL ONE WINDS INSULATED WIRE AROUND A GAP 
IN SPACE I.E. THE CENTER OF A TORROID. THE WIRE IS WOUND TO THE 
LEFT AND TO THE RIGHT. THE MORE WINDINGS THE MORE POWERFUL. 
AND, OF COURSE, THE POWER OF THE WAVE IS A FUNCTION OF THE 
POWER OF THE DC ELECTRICITY USED TO ACTIVATE THE DOUBLE WOUND 
COIL. SUCH A COIL PRODUCES A FIGURE 8 WAVE THAT IS THE SIZE OF THE 
CENTER OF THE COIL. IF THAT SIZE HAPPENS TO BE THE SIZE OF AN 
AMBIENT AETHER, YOU'RE NOT GOING TO HAVE A WEAPON. 


IF YOU MAKE SUCH A COIL FOR HEALING, POWER IS NOT REQUIRED, IT 
AUTOMATICALLY CONNECTS WITH THE AETHERS IN A POSITIVE WAY. 


IF YOU MAKE IT AS A WEAPON ADD LOTS OF POWER AND BE A LONG 


WAYS AWAY, WHEN YOU TURN IT ON. THE DESTRUCTIVE EFFECT IS 
INSTANTANEOUS - I'VE SEEN IT, WE BUILT ONE. 


SCALAR WAVES ARE ALSO REFERRED TO AS PHASE CONJUGATED WAVES, 


MEANING TWO SINE WAVES THAT ARE 180 DEGREES OUT OF PHASE FROM 
ONE ANOTHER. (WESTERN LAME STREAM IDIOTS SAY THAT THOSE TWO 
WAVES CANCEL ONE ANOTHER.) 


ONE SINE WAVE IS SAID TO RUN IN TIME FORWARD AND THE OTHER IN 
TIME REVERSE. AND THERE ARE A NUMBER OF EFFECTS THAT PROVE 
THIS. ONE EXAMPLE: DON BRANDT (ONE OF BEARDEN'S PROTEGEES) 
USED A SCALAR WAVE TO REGROW A LEG ON A CAT (A KID HAD SHOT IT 
OFF WITH A .22), WHEN DON FINISHED, THE CAT HAD ITS LEG BACK AND 
ALL OF THE CLOCKS WITHIN FIVE MILES WERE 15 MINUTES BEHIND TIME 
- THAT WAS THE LAST TIME HE PLAYED WITH THAT. 


IN 2-D THERE IS NO LINEAL TIME. 


BOTTOM LINE: SCALAR WEAPONS PROVE THE NATURE OF THE AETHER 
AS THE BACKGROUND SCREEN - IF THAT WAS NOT SO, THEN SCALAR 
WEAPONS WOULD NOT WORK. 


ALSO, SCALAR WAVES THAT ARE IN HARMONY WITH AN AMBIENT 
AETHER ARE VERY BENEFICIAL AND USEFUL - A BEE'S HONEYCOMB IS 
AN EXCELLENT EXAMPLE. DITTO GRAPHENE. 


LOVE AND BLESSINGS 


PS: THERE HAVE BEEN A NUMBER OF HUMAN "CIVILIZATIONS" IN THIS 
SOLAR SYSTEM AND ON THIS PLANET. OUR CONTROLLERS LIKE US TO BE 
STUPID, BECAUSE IT SEEMS THAT WHEN EVER WE MAKE GREAT 
TECHNOLOGICAL ADVANCES OR SPIRITUAL ADVANCES, THEN THEY WIPE 
US OUT. WE ARE AN ENTERTAINMENT SLAVE SPECIE. 


THIS LAYS OUT HOW OUR DREAMS / ANUs ARE SHARED WITH OTHERS 
AND THAT JESUS' ENERGY IS FOUNDATIONAL 
http://blog.hasslberger.com/docs/GOLDFISH JESUS REVELATIONS.pdf 


THIS IS FUNNY AND SHOWS THAT THE EARTH IS THE BEST 
ENTERTAINMENT SYSTEM IN ALL OF GOD'S CREATION: 
http://blog.hasslberger.com/docs/EARTH_WINS.pdf 


OH - THE CHEMTRAILS WILL KILL JUST ABOUT EVERY LIVING THING ON 
THE FACE OF THIS PLANET, IF WE DON'T START MEDITATING AND 
BUILDING ORGONE DEVICES, WHICH HAS TO BE DONE EVEN IF THEY STOP 
SPRAYING BECAUSE THE EFFECTS OF THE CHEMTRAILS CAN AND WILL 
CARRY ON, EVEN IF THE SPRAYING STOPPED. 


Scalar Wars 
The Brave New World of Scalar 


Electromagnetics 
by Bill Morgan 


For the past six months I have been undergoing the greatest 
paradigm shift I have ever had to go through. It has rattled my 
nerves and shaken my bones. This intense adjustment of my 
"world" has come about by studying the information given by 
Col. Tom Bearden at his website Cheniere. The new knowledge 
there has necessitated a total revision of my ideas about physical 
reality, the world we live in, and the future of humanity. This 
paradigm shifting even actually made me dizzy on certain days 
as I tried to absorb and digest Bearden's vast amount of 
information. I am not a scientist at all, just a layman, and I have 
little comprehension of the math and high physics of this new 
science called "Scalar Electromagnetics." But there is a great 
deal of information at Cheniere which needs to become 
common knowledge as fast as possible, for the sake of the 

. survival of life on earth. To that end I have put together this 
small primer of Bearden's ideas, as a kind of "beginner's guide" to his website. (I have tried to 
underline certain words and phrases which are part of the new "jargon" of talking about these 
"new" phenomena. Also I have taken the liberty of bolding certain words and phrases to help 
them stick in the mind). 


(Note: Throughout "EM" means "electromagnetic," and "LW" means "longitudinal wave ") 
This article has six sections: 


New Waves 2. Tapping the Waves 3. Weaponization 4. Healing 5. Psychoenergetics 6. As It Stands 


1. New waves discovered 


Longitudinal EM energy fills vacuum of space, the time domain of spacetime, time as compressed energy, E=tc2, 
waves of time, phase conjugate wave pairs. 


"Electric power is everywhere present in unlimited quantities 
and can drive the world's machinery without the need of coal, 
oil, gas, or any other of the common fuels." Nikola Tesla 


“At any point and at any time, one can freely and 
inexpensively extract enormous EM energy flows directly 
from the active vacuum itself." Tom Bearden 


I guess the first thing to try to comprehend is that a "new" kind of 
electromagnetic (EM) wave has been discovered in the empty 
vacuum of space called “longitudinal”? waves, which, when 
engineered, can be an inexhaustible supply of energy in great 
magnitude at any place in the universe. The word "new" is in 

quotes because the discovery really goes back to Nikola Tesla and 
his discovery of what he called "radiant energy." It is also not 

"new" because the Russians (KGB) have been working on this 
technology for over 30 years and have weaponized these "new" 
longitudinal scalar waves to a great degree. 


These are the very weapons Nikita Khrushchev spoke of in 
January, 1960. 


"By 1957-8 the Soviets had progressed to the point of a giant scalar EM accident in the 
Urals which exploded nearby atomic wastes, devastating the area. They had also 
progressed to development of great new superweapons using their new energetics - 
weapons to which Khrushchev referred in 1960 when he informed the Soviet Presidium 
of a new, fantastic weapon in development, a weapon so powerful that it could wipe out 
all life on earth if unrestrainedly employed."" Tom Bearden 


After over 30 years of development, and extensive testing around the globe, these new scalar 
electromagnetic weapons are up and running and ready to go. Tom Bearden, at his website 
Cheniere, discusses the history of these new scalar electromagnetic weapons in his paper 
"Historical Background of Scalar EM Weapons." 


Some Immediate Implications 


The implications of successful engineering of the longitudinal waves are enormous, and 
will change the world as we know it, one way or another. Among other things, these 
discoveries mean that: 


1. The solutions to the energy crisis and the ''oil problem" are in hand. These oil 
wars are unnecessary. There is endless energy available freely from the domain of time. 


2. Unbelievably powerful weapons are not only possible, but are already operating in 
several nations. The many powers of these weapons are unprecedented and mind- 
boggling. 


3. The cure of diseases such as cancer and AIDS, in fact nearly any disease, has 
become possible within a few years of sufficient funding. Everyone can be made healthy 
and stay healthy. 


4. Mind control on a mass scale has now become possible, and the machines to do it are 
already in place in certain nations. It has become possible to mentally enslave whole 
populations with the twist of a few dials. 


So the layman will need to understand that there is a new kind of electromagnetic energy that is 
altogether different from what he knows, e.g. radio, TV, cell phones, etc. The ordinary EM 
waves that we have known about are called transverse EM waves, to distinguish them from the 
new longitudinal EM waves. These scalar waves do not actually exist in our "material" world, 
but exist only in the vacuum of empty space, or the time domain. And we must keep in mind that 
this vacuum of space we speak of exists all through everything. Even our bodies are mostly 
empty space between atoms and molecules. So the gateway to this seething ocean of energy can 
be there at every point in the universe. This seething ocean of energy is all around us and all 
through us. 


Emptiness is Full 


This amazing discovery announces that the "emptiness" of empty space is in fact not empty, but 
a great ocean of seething energy! 


Col. Bearden refers to this ocean of energy as being of the "time domain." It seems like 
something from Star Trek but this is where scalar electromagnetics has come to. And where it is 
going may be beyond anything Star Trek could have dreamed of. 

We live in a 3- dimensional world, which physics calls '"3-space." But there is also spacetime, or 
4-space, or the "4th dimension." Then suddenly comes this amazing new knowledge that time 


itself is actually compressed energy. And it is energy which is compressed by exactly the same 
factor by which matter is considered compressed energy: the speed-of-light- squared! 


So we have a new companion to the famous E=mc2. It is now paired with E=tc2 (where t is 
actually "delta-t," or change in time). Or (amaze your family and friends and) say: 


"E equals em-cee-squared" 
and 


"E equals delta-tee-cee-squared" 


It has a nice ring to it, like some freedom bell announcing a new era. 


And as the atomic bomb released the compressed energy in matter, so can we now unleash the 
tremendous energy that is compressed into time itself. It gives a completely new meaning to the 
term "time bomb." 


Some New Terminology of Scalar Electromagnetics 


A new Science, several new names 


"Those [Russian] weapon scientists resurrected an old term from the history of 
electrodynamics, called "energetics". That is their approach to a unified field theory, 
where everything is based on "energetics". This model as its foundations uses a very 
similar approach to that "single fundamental unit" model, where energy is the unit. If one 
makes the energy EM in nature, then one has the Russian energetics approach. This 
unified approach gathers everything in, including all energy actions and relations in inert 
matter (the first branch of energetics, called by the same name), all field and matter 
interactions in living matter (the second branch of energetics, called "bioenergetics"), and 
all mind operations and mind-matter interactions (the third branch of energetics, called 
"psychoenergetics"). [ed: sometimes also called "psychotronics" by the Russians] 


Rick Andersen in an article called "What is Scalar Electromagnetics?" describes the new science 
this way: 


"Scalar EM is the brainchild of Lt. Col. (retired) Thomas E. Bearden, a systems analyst 
and wargames specialist who has been advocating a view of electromagnetics which is 
based on the notion of a vast, unseen background of scalar energies (as opposed to vector 
energies) which underlie all physical reality. 


"If Bearden is correct in his Scalar EM theory, then we can build devices which would 
enable us to alter gravity, time, inertia, and the apparent mass of an object. This of course 
has ENORMOUS implications for military applications, space- vehicle drives, time- 
travel, teleportation, paranormal phenomena, and just about every other area one can 


think of." http://twm.co.nz/Beard_scalem.html 


"Time- energy, time-currents, and time- structuring play the dominant role in 
electromagnetics. Time-as-energy eventually becomes engineerable, as easily as is spatial 
energy now. We are always dealing with spacetime and with spacetime curvature." 


Bearden: http://www.cheniere.org/techpapers/Vision %202000%20paper.doc 


The scalar energy discovered in the vacuum of space is sometimes called "zero-point" energy. 
Thomas Valone explains how this term came about. 


What does "Zero Point'' mean? 


"Boyer traces the historical “creation of the vacuum” as proceeding in stages in parallel with the 
historical development of ideas about the vacuum. To paraphrase, he says that in the 17th 
century, it was thought that a totally empty volume of space could be created by simply 
removing all matter and, in particular, all gases. That was our first concept of the vacuum. Just 
get rid of all the gas. Late in the 19th century, it became apparent that the region still contained 
thermal radiation. But it seemed that the radiation might be eliminated by cooling. So the second 
concept of getting a real vacuum is to cool it down to zero temperature. Just go all the way to 
absolute zero. Then we’ ve got a real vacuum. Right? Well, since then, both theory and 
experiment have shown that there is a non-thermal radiation in the vacuum and that it persists 
even if the temperature could be lowered to absolute zero. Therefore, it was simply called the 
“zero point” radiation. "Thomas Valone http://www.seaspower.com/InsideZeroPoint.htm 


"For our very survival, it is absolutely imperative that informed 
citizens be aware of this dramatic change, which is just now 
starting. The powerful new science and engineering must be 
controlled and used for humanity's benefit, not its detriment. 
Else it will eventually be let loose unrestrainedly, to destroy all 
life on earth - a possibility indicated by Nikita Khrushchev in 
1960." - Bearden 


http://www.cheniere.org/explore%20articles/priore1/p4.j 


2. Tapping the waves 


Endless free energy, Tesla's radiant energy, the dipole as the gateway to the energy of the void, MEG in one year, 
Bedini, Yakuza, etc. End of Oil, geopolitical chaos, rogue groups 


Move Over G.E. & Big Oil, Energy is Everywhere! 


Third-world nations set to rise 


"Certain powerful interests did not wish the extended electromagnetics to be discovered 
or taught. That, after all, would lead to free energy and loss of economic control of the 
citizens. That was precisely why Nikola Tesla had already been suppressed ... Today it is 
still being suppressed by the orthodox establishment." 


http://www.cheniere.org/books/ferdelance/s25.htm 


The vast seething ocean of energy of the vacuum, the longitudinal scalar EM waves of the time 
domain, can now be tapped and "transduced" into ordinary (transverse) EM energy in our 3- 
Space world. The process can be compared to putting a paddlewheel into a river. The energy 
acquired is free, since the river is there flowing whether we tap it or not. And it is a mighty river, 
and is not diminished by our paddlewheel. 


This means that a permanent solution to the "energy crisis" is at hand, if only those who hold it 
so secret would give it up to humankind. 


It means our species' insane use of oil is no longer necessary. We can make automobiles that 
need no fuel at all. We can build motors that power themselves. It means that unlimited electrical 
power can be available for free anywhere in the world. Every house and even shack can have its 
own power supply. 


Of course there is the cost of the equipment at first, but the energy flow is free for the 
presumably very long life (no moving parts) of the generator. It will probably take decades to 
shift over to scalar power. 


But the ability to tap the scalar (longitudinal) EM waves of the vacuum (which exists 
everywhere) also means that unbelievably powerful weapons can be, and already have been 
developed. In fact these weapons are so dangerous that the fear engendered becomes a 
psychological obstacle to the grasping of the facts. 


I struggled with this myself for months, and even though Tom Bearden had completely 
convinced me already, it is hard to accept the fact that for everyone on earth the "worst that 
might happen" has suddenly gotten much worse. It takes time to deal with that, to realize it and 
get over it. 


Indeed, the possibilities of these new weapons, which are tapping the huge energies of time, are 
so terrifying it is natural for the mind to simply say: "I don't want to hear about that." 


And the government, likewise, pretends these weapons do not exist and tries to keep it secret 
from the people. Because most people would indeed be truly alarmed to know the actual 
situation. Col. Tom Bearden has decided that the people need to know the truth anyway. As a 
People on a Planet we must face this now, and ban the use of scalar weapons in war or in mass 
mind control. The current deployment of these weapons is a world emergency which we must all 
face. 


The physics and mathematics of the longitudinal waves and the time domain are clearly beyond 
the layman, but I recommend scanning through them anyway just to get a sense of the wonder 
and the elegance of it all and some of the exotic terms which are used. Two of the most 
important papers by Col. Bearden are: 


Giant Negentropy from the Common Dipole 


The Final Secret of Free Energy. 


Despite the complexity of the science involved, Bearden sums up the essential secret of it all in a 
few words. 


"There is no problem at all in extracting all the energy one wishes from the active 
vacuum, anywhere in the universe, at any time. Just make a dipole. 


The problem is in (1) catching some of that freely gushing EM energy in a circuit 
containing a load, and (2) dissipating the caught and collected EM energy in that load to 
power it, without using half the caught energy to destroy the source dipole's). 


That is the ONLY real energy problem on the planet, and always has been." 


http://www.cheniere.org/correspondence/022502.htm 


A dipole could be a battery, which is polarized into negative and positive. Or the terminals of a 
generator. Or any magnet with its two poles. Or an atom with its positive and negative charges. 
Or the earth's magnetic field, the sun, and all heavenly bodies. Even a galaxy must be some kind 
of mega-dipole. Wherever there is a dipole there is already immense scalar EM energy ushering 
out of and back into the vacuum. And there have already been demonstrated a number of diverse 
methods for tapping that energy as it flows. John Bedini, Edwin Gray, Bruce de Palma, and 
others). Bearden provides what he calls a "partial list" on his website. 


"In other words, nature then gladly gives us as much EM energy flow as we need, 
indefinitely — just for paying a tiny little bit initially to "make the little dipole." After 
that, we never have to pay anything again, and nature will happily keep on pouring out 
that 3-flow of EM energy for us. This is the giant negentropy mechanism I uncovered, 
performed in the simplest way imaginable: just make an ordinary little dipole." 


Bearden http://www.cheniere.org/techpapers/Unnecessary%20Energy %20Crisis.doc 


How to Buy a Free Energy Machine 


Answer: Just wait one more year! 2003. Then get off the Grid! 


Perhaps the most eagerly awaited event now is the marketing of Bearden's Motionless 
Electromagnetic Generator (MEG) scheduled to begin in about a year's time. This is 
when the proof will hit the fan. Many people have said to me, when talking about free 
energy, "I'll believe it when I can go to the store and buy one." Hopefully in a year's time 
they will be able to order their own MEG. And then they will believe, because it works 
and is working. 


Says Bearden: "I will admit that the chief scientist of an important experimental group in 
a large company was rather stunned at the type of output we were able to obtain. The 
MEG may look like just a transformer, but it is not. It is a completely different breed of 
Cat.” 


(Bearden : http://www.cheniere.org/correspondence/011202.htm) 


Soon the cat will be fully out of the bag. The first MEG units will supply 2.5 kilowatts of 
free electricity. Forever. Units can be connected together to double or triple the wattage. 
After that gets going, 10 kilowatt generators are planned. Energy will flow freely from 

the time domain indefinitely, and there are no moving parts to wear out. This 
manufacturing project is a heroic effort and will change the world as we know it. For 
once people are in possession of such devices there can be no further denial from anyone, 
including the government and/or "secret- government." 


The Motionless Electromagnetic Generator 
(Successfully replicated here by J. L. Naudin) 


The physics of how the MEG works is explained in the paper "The Motionless 
Electromagnetic Generator: Extracting Energy from a Permanent Magnet with Energy 
Replenishment from the Active Vacuum." 


The device was successfully replicated by J.-L. Naudin in France, and others, like Steve 
Utne, are also working on their own models. But Magnetic Energy Limited's MEG is 
actually scheduled for production soon and looks to be the first commercially available 
free-energy generator in history! 


I imagine it will not take long for tinkerers to put them into their electric cars and make 
the first fuelless automobiles since Tesla's unheralded (and unheeded) experiments. Or 
for builders to begin building houses powered by MEG's. Houses which will never see 
electric bills. How can they ever make enough of these to meet the demand that will 
suddenly be there? Bearden is right, it needs to be an all-out crash program of the 
government on the order of the Manhattan Project. 


I must include here that Bearden is quick to point out that he is not himself the inventor 
of the MEG, but is a partner and advisor in bringing it to the public market through 
Magnetic Energy Limited, Inc. I must also admit that I am praying for the success of this 
venture, and the ending of the absurd and criminal withholding of this technology from 
the people by the black-ops military-industrial people. This secrecy has cost the planet 
over 30 years of unnecessary pollution. 


The first units off the assembly line, which is being set up in a "friendly" unnamed 
nation, will usher the public at last into the new era of scalar electromagnetics. 


As of December, 2001, the situation with the MEG was described by Bearden in a letter. 


"What we presently have with the MEG is a successful laboratory experiment. At 
least a year's very hard research will have to be done before we will be ready to 
put a commercial power supply into production. 


"Consequently, we have made an agreement with a foreign partner (the National 
Materials Science Lab of the National Academy of Sciences of a friendly foreign 
nation) to do that year's research. At the same time, we are trying to make an 
agreement with one or more large financial partners here in the U.S." 


Bearden http://www.cheniere.org/correspondence/121901.htm 


"So we are hopeful that we will be able to start introducing units on the market 
about a year from now. Quite simply, we will either succeed or we will fail. But 
we will give it our very best effort." 


Bearden http://www.cheniere.org/correspondence/012202a.htm 


Bearden has given another technical explanation of how the MEG works here in a letter. 


Motionless Electromagnetic Generator patented, 3-26-2002 


Click here to read the patent 


"In Magnetic Energy Limited, all business discussions and arrangements are taken care of by Dr. 
Lee Kenny, Managing Partner. There are five of us who are co-inventors of the MEG, and two of 
the others are really the principal inventors." Bearden http://www.cheniere.org/megstatus.htm 


Free Energy has been Suppressed 


Secret Government Aware of Free Energy 


"In this world of contemporary times, all the agencies, CIA, FBI, KGB, NSA, Electric 
Power Research Institute, DARPA, Brookings Institution, Henry Kissinger, Edward 
Teller, et al., all are aware of [free-energy researcher Bruce] De Palma and his ideas. 


"Because these individuals and institutions are employed by the ruling elite to forecast 
the future and satisfy present needs and demands, it is clear that free energy is a threat to 
the world order constructed by business and the mindset of those who want to own the 
world. 


"Free energy represents Man's aspirations and dreams of freedom and equality, uniform 
division of resources and the ability to choose one's own future. 


"The fact that free energy is suppressed speaks to the greed and self-interest of a ruling 
elite which, even in the face of an emergency of global starvation, resource depletion and 
environmental pollution, will not give one inch if it means loss of control. This is an 


attitude of paranoid delusion and fantasy which can only arise from the alienation of a 
class of elitists who, through their money, are completely insulated from the reality of the 
day to day fight for existence of the common man." 


http://depalma.pair.com/Absurdity/Absurdity07/ProblemOfFreeEnergy.html 


Bearden describes one case of suppression when the Yakuza killed the Kawai engine in his very 
presence in Huntsville, Alabama. 


"That night a jet arrived from Los Angeles, with a Yakuza on board. The next morning 
Kawai no longer controlled his company, his invention, or his own fate. The Kawai party 
was in fear and trembling. The Yakuza coldly dissolved the agreement, they packed up 
the two Kawai engines we had, and left. And that was that." 


So it is not only governments who are keeping this revolutionary technology from seeing the 
light of day. The Yakuza? KGB? The Aum Shinrikyo cult? Our "leaders" need to be honest 
about what is going on, otherwise they look foolish, acting out a kind of "Alice In Wonderland" 
script before the public, a script that has become completely unbelievable. 


Concerning the criminal withholding of this scalar technology by the military black- budget 
people, and the cover-up of the actual situation regarding scalar weapons throughout the world, 
Tom has this to say: 


"The high government officials of the United States of America grossly violated our 
constitution and their sworn oaths of office. Our constitution specifically charges the 
government of the United States to defend the people of the United States. That means 
our officials are specifically charged with defending our people. Yet they deliberately 
agreed not to do so, and they deliberately sacrificed us in advance. 


"They committed treason of the highest kind, by deliberately surrendering us to total 
destruction anytime the big balloon goes up." 


Bearden http://www.cheniere.org/books/ferdelance/s75.htm 


Energy Crisis Solved 


One of the "must read" documents at Cheniere is “The Unnecessary Energy Crisis: How to Solve It 
Quickly,” especially since the "oil wars," which Bearden has foreseen for decades, have now 
already begun. 


Here are some clips from that Document: 


"To avoid the impending collapse of the world economy and/or the destruction of 
civilization and the biosphere, we must quickly replace much of the "electrical energy 
from oil" heart of the crisis at great speed, and simultaneously replace a significant part 
of the "transportation using oil products" factor also. 


"The technical basis for that solution and part of the prototype technology required, are 
now at hand. We discuss that solution in this paper." 


And although the solution to the energy problem and the oil wars may be at hand, Bearden 
suggests there is still an urgent rush that needs to be made to save human civilization from 
collapse. 


"Once the technology hardware solutions are ready for mass production, even with a 
massive worldwide deployment effort some five years are required to deploy the new 
systems sufficiently to contain the problem of world economic collapse. This means that, 
by the end of 2003, those hardware technology solutions must have been completed, and 
the production replacement power systems must be ready to roll off the assembly lines en 
masse. 


"The 2003 date appears to be the critical "point of no return" for the survival of 
civilization as we have known it. 


"Reaching that point, say, in 2005 will not solve the crisis in time, and the collapse of the 
world economy as well as the destruction of civilization and the biosphere will still 
almost certainly occur, even with the solutions in hand." 


"The good news is that we now know how to easily initiate continuous and powerful 
"electromagnetic winds" from the vacuum at will. Once initiated, each free EM energy 
wind flows continuously so long as the simple initiator is not deliberately destroyed." 


On page 9 he explains the concept of the dipole, and how there is already huge scalar energy 
flowing in the time domain around any dipole. Hold a magnet or a battery in your hand and you 
hold a stress in time and a beautiful flowing loop of longitudinal waves! 


Bearden decries the scientific community in the West for being unable to let go of their dogma 
long enough to see that the greatest discovery in human history lies at their feet, but for their 
stubborn ignorance. 


"The present energy crisis then is due totally to that "conspiracy of ignorance" we 
referred to, that is maintained by the scientific community, and that has been maintained 
by it for more than 100 years. 


"This is the real situation that the environmentalists must become aware of, if they are to 
see the correct path into which their energies and efforts should be directed — to solve 
both the energy crisis and the problem of gigantic pollution of the biosphere. "As far as 
anyone in the legislative branch of government ever understanding the profundity of the 
discovery and engineering of scalar waves, Tom Bearden says they are at a great 
disadvantage in doing so. 


"The nontechnical person — e.g., a Senator or a Congressperson — is operating under a 
distinct disadvantage. If he or she takes the stance that much better electrical power 
systems can readily be achieved, he or she is in fact opposing almost the entire set of 
University, Government Technical, Power Company, Battery Company, and Organized 


Science communities. Further, in most cases his technical advisors are themselves from 
one or the other of those communities, and likely to go back into that community or those 
communities when the Senator or Congressperson leaves office, or even before. So the 
Congress and the non-technical government community at large operate at a great 
disadvantage...Bearden National Emergency Declaration is Needed 


"The Government Non-Technical community (the Senate and the Congress, in particular) 
are in far better shape than the Government Technical community, to appreciate the 
world implications of the pending economic disaster. I am hopeful that both the 
environmentalists and the Government Non-Technical community will rapidly unite in a 
common goal to get this vacuum energy program launched, under a National Emergency 
declaration. If so, then they can solve the energy crisis and the pending economic crisis, 
in fairly short order, and permanently." 


unnecessary_energy_crisis.htm#congress_disadvantage 


In the conclusion of his paper The Unnecessary Energy Crisis: How to Solve It Quickly Bearden again 
states the urgency of replacing our centralized power grids with highly dispersed and local taps 

on the freely flowing energy of the active vacuum. Given the abilities of the Tesla howitzers, the 
power grids of all nations are sitting ducks. 


"Personally, the present author regards the increasing energy crisis as the greatest 
strategic threat to the United States in its entire history. I will do anything within my 
power to help prevent what I perceive to be the looming economic collapse of the 
Western world, preceded or accompanied by a sudden, explosive, all-out and continuing 
exchange of the WMD arsenals of most of the world. 


..In the name of all humanity, let us begin! Else by the time this first decade of the new 
millennium ends, much of humanity may not remain to see the second decade." 


3. Weaponization 


Scalar interferometry, Tesla howitzer, Tesla dome, heat/cold, dudding, 10 nations have them, dead-man fusing & 
Insane Systems, scalar strategy, earthquakes and weather wars, solar storms, mind attacks, leased to Yakuza, many 
examples of testing, quantum potential weapons. 


"Indeed, Soviet energetics weapons are now capable of destroying both our triad shield, 
our homeland, our armed forces in the field, and our population, quickly and efficiently. 
We have a new "gap" of monumental proportions: not a missile gap, not a submarine or 
bomber gap, and not even a particle beam or laser gap. We have a scalar electromagnetics 


or electrogravitation gap." Bearden http://www.cheniere.org/books/ferdelance/intro.htm 


"We have a new weapon, just within the portfolio of 
our scientists, so to speak, which is so powerful that, 


if unrestrainedly used, it could wipe out all life on 
earth. It is a fantastic weapon." Khrushchev, to the Presidium, Jan. 1960 


"We've totally missed the most incredible "secret superweapons" development program 
of all times, and the worldwide testing of the weapons themselves. 


"Hiroshima and Nagasaki should serve as object lessons in the price of ignorance of such 
technological breakthroughs. 


"History does repeat itself. But this time it's not we Americans who got the great new 
superweapon first." 


Bearden http://www.cheniere.org/books/ferdelance/s75.htm 


Warfare has been changed forever by the development of these scalar energy longitudinal 
wave howitzers. To get a basic understanding of scalar waves is to have the imagination 
suddenly run wild as all the implications and possibilities regarding warfare fall into place. One 
realizes with a certain horror that the world has totally changed, and that there are some very 
fearsome possibilities. Remember, the power for these weapons comes from the time domain, 
longitudinal EM waves in the vacuum of empty space, and the power is tremendous and mind- 
boggling. Being able to blast away at any target from a distant control booth is something that 
has never happened before. This is incredible power to be in control of and it divides the history 
of weaponry into "before" and "after." And the destructive power of these weapons is delivered 
instantaneously to the target from the local vacuum at the place of the target. 


From an interview: 


Questioner: "Are you saying that real energy can be transmitted faster than the speed of 


light?" 


Bearden: "Yes. But hyperspatially. Not through 3-space, but "around" it. Again, this 
means that it's possible to produce energetic changes in a distant system at a distant place, 
without transmitting energy "through space” in the normal sense. You transmit "around" 
space, so to speak, and directly in time or through a higher dimension, depending on the 
model you're using to understand this. Further, the speed of the internal EM energy 
transmission is not limited to the speed of light." 


http://twm.co.nz/beard_interview.htm 


Here are some initial considerations about 
scalar weapons and scalar wars 


1. Tesla Howitzer 2. Tesla Domes 3. Rogue groups 4. WW III 5. Russian "UFOs?" 


3a. The Tesla Howitzer and its modes of action 


Source: Tom Bearden's weapons slides and Fer-de-Lance Briefing 


For one thing there is no delivery of any thing to any place. Bombs are obsolete. So are the 
planes to get them there. No helicopters necessary. All current nuclear devices are rendered 
nearly useless by electronic "dudding.” All distant-destruction can be done from a control room, 
and to any point on earth. The destructive power of "men" has just increased by orders of 
magnitude. The new weapons could even cause storms on the sun! Thus there is great urgency to 
make these new facts public and known, with the hope that all nations would come together to 
ban the use of scalar weapons. 


Two scalar antennae together along with the computers to control them, make up a scalar 
interferometer, and according to Col. Bearden the Russians have hundreds of such installations 
already. These interferometers are called "Tesla Howitzers." They can deliver a giant blast of 
energy to the distant target site, true "action-at-a-distance”. 


The first howitzer mode is called the "exothermic" mode of operation because immense EM 
energy blasts outward at the target site. The blast of a scalar howitzer can be of near nuclear level 
in destructiveness, and can be repeated easily, at that place, or nearby, or anywhere. 


The howitzer can use a lesser exothermic power setting and simply destroy all electronics in the 
target area. Thus they can render our nuclear missiles inoperable as they sit in their silos by 
"frying" the electronic circuits that guide them. They can bring down any airplane, anywhere in 
the world, at any time. Any person anywhere, if their exact position is known, can be 
assassinated without a shot being fired. 


The howitzers can also bring down power grids anywhere in the world, at any time. Thus they 
could bring Wall Street to an instant halt by disabling all its electronics. Even this one little easy 
tweak of the howitzer could cripple the U.S. economy in a single day. No wonder the "leaders" 
don't want you to know! This is a new era we are in. The discovery and development of scalar 
interferometry has put us in a new world, whether we like it or not. Anyone could be expected to 
go into denial, the befuddled senators and congressmen included. But we have to wake up. 


In a second howitzer mode called the "endothermic" mode, the howitzer sucks energy out of the 
target area, essentially creating a blast of cold at the distant target. It is even capable of freezing 
parts of the ocean. Bearden gives a number of cases where these "cold explosions" have been 
witnessed, mostly by airline pilots. April 9, 1984: 1 2 3) A huge mushroom cloud of mostly 
water is seen rising miles into the sky from out of the ocean, an awesome sight. 


In the endothermic mode the sucked-out energy must go somewhere, so it is vented out at some 
other chosen spot on the earth. These endothermic plumes have been photographed by satellite. 


"The exhaust in the left picture is about 150 miles long, and is nearly horizontal (about 
1.5 degrees above the horizontal). It is entirely consistent with the continuous exhaust 
from a "dumping transfer" scalar EM howitzer in the continuous exothermic mode. (The 
primary howitzer, of course, was activated in the endothermic mode.)" Bearden More 
Plumes 


By using both of these heat (exothermic) and cold (endothermic) modes together the weather can 
be altered anywhere. Warm the air over here, cool it down over there, put a curl in the jet stream, 
dissipate clouds, create clouds, whip up a tornado. Bearden speaks about using the endothermic 
howitzer mode as a weapon of war: 


"Cold explosions can be used to freeze tanks, personnel, and equipment. The equipment and 
tanks thaw out. The personnel thaw out too, but they are dead when they do." Bearden, Fer-de- 
Lance 


(This endothermic mode of the howitzers makes me think that there might one day be a cure for 
the problem of global warming after all. Could not a big device, situated in space or on the 
moon, be able to vent a great deal of excess heat outside the atmosphere into space, thus 
functioning as a kind of planetary thermostat’) 


While the United States has experimented with electomagnetic weapons using ordinary 
transverse EM waves, the longitudinal [LW] weaponized waves are truly of another order 
altogether. 


For one thing they do not have to travel through space, for they come from the time domain, 
which is everywhere. The energy of the blast, the heat or light or whatever, comes from the 
vacuum of space at the location of the target itself. This is astonishing. The weapons actually just 
trigger the release of immense energy from the vacuum at the target location. 


"... It is possible to focus the potential for the effects of a weapon through spacetime 
itself, in a manner so that mass and energy do not "travel through space" from the 
transmitter to the target at all. Instead, ripples and patterns in the fabric of spacetime itself 
are manipulated to meet and interfere in and at the local spacetime of some distant target. 
There interference of these ripple patterns creates the desired energetic effect (hence the 
term energetics) directly in and through the target itself, emerging from the very 

spacetime (vacuum) in which the target is imbedded at its distant location." Bearden Fer- 
de-Lance 


The big Tesla howitzers are aimed at their targets by using a worldwide electromagnetic pattern 
called the "Woodpecker Grid," begun by the Russians in 1976. 


You can hear the Woodpecker signal here: http://www.cheniere.org/misc/woodpeckersound.htm 


The woodpecker grid is just that, a grid of EM waves which provide a channel for the LW waves 
to any point on earth. Computers use the woodpecker grid information to hone down the aiming 
of the howitzers to a pinpoint location on earth. (For that matter, it could be under the earth, in 
space, or under the sea). 


A third howitzer mode is what Col. Bearden calls "Mindsnapper" mode. This is a truly 
frightening mode which affects the electromagnetic mind-body connection. Being mind-snapped 
at a low level would cause you to lose consciousness. Being mind-snapped at a slightly higher 
power would "entrain" all minds in the target area into a kind of hypnogogic trance, a state in 
which they would all be highly susceptible to suggestions and orders. 


Being mind-snapped at high level would so disrupt the mind-body connection that everyone in 
the target area would fall down, instantly dead. Not only that, everything around you and inside 
you would be killed, so that your sterilized body would not rot for quite a long time. 


The Mindsnapper can be used for a small area, or to kill an entire population. In fact, using the 
scalar waves to affect the human mind has become a new field in its own right, and has been 
dubbed "psychoenergetics." (This is discussed below in section 5). 


Bearden describes the use of the howitzer in mind-snapping mode against people, to cause 
unconsciousness or death: 


"From a military viewpoint, these scalar EM weapons are really quite all-around 
weapons. 


"For example, they are very lethal against personnel. 


"Set in the "high intensity pulse mode," one blast and a person's nervous system is 
destroyed instantly. Total, instantaneous death results. One can blast away at entire 
groups of infantrymen, for example. It's the peak power that's important, not the average 
power. So the weapon doesn't require too much battery power. 


"Set on a lower intensity pulse mode, one zap can simply knock out a person, rendering 
him instantly unconscious. Quite useful if one needs prisoners to interrogate. Also very 
silent, which is useful in operations employing stealth and surprise." Bearden 
http://www.cheniere.org/books/ferdelance/s80.htm 


"Those hit by the scalar EM weapon, however, have a most peculiar death mode. 


"Death comes-instantly and totally. There is no convulsion, no response. The entire 
nervous system is destroyed instantly. Every living cell in the body is killed instantly, 
including all bacteria, germs, etc. 


"A body hit with this thing falls like a limp rag and lies where it falls. It doesn't decay in 
even 30-45 days. In a macabre fashion, it's been reduced to something like food irradiated 
with nuclear radiation; everything is killed, so the material is preserved for an extended 
period before any decay can set in." 


Bearden http://www.cheniere.org/books/ferdelance/s8 1.htm 


He goes on to say that the same "bazooka-sized scalar EM pulse weapon" can also be used to 
knock out a tank with one shot (or pulse). So tank warfare is obsolete. Helicopters? Bearden 
points out: "... if he's attacked by a helicopter or a fixed-wing aircraft, he can bring the same 
weapon to bear on it. He can knock down a chopper or a jet. With one shot." 


Obituary for Tank Warfare 


Tanks useless against portable LW weapons 


"For example, suppose one attacks a tank. [with an LW weapon] With scalar EM pulse, 
the personnel die instantly. Total personnel kill is achieved. 


All electronic systems of the tank are dudded. Total systems kill is achieved. The 
ammunition in the tank explodes. Total kill is achieved. 


The fuel explodes. This is another total kill mechanism. 

That tank has been killed totally, by a variety of mechanisms, all simultaneously. 
That's a k-kill in any analyst's book. 

And don't worry about retrieval and repair. That tank is finished permanently. 
Even the most modern tank is just as vulnerable as the most obsolete." 


Bearden http://www.cheniere.org/books/ferdelance/s88.htm 


One begins to get the idea how profoundly the conventional means of warfare have been 
obsoleted. All the usual weapons of war have been rendered nearly useless! And Star Trek's 
"Phaser," with its "stun" and "kill" modes is here at last. 


Although it is the weapons aspect of scalar electromagnetic which has received the most 
developmental effort, Bearden points out that a great many other amazing things that may be 
accomplished in this new field of science. Beam me up Scotty! 


"Superluminal communications systems, hyperspace drive, and materialization and 
dematerialization are all hypothetically possible, using scalar electromagnetics. As the 
technology develops, we should see the development of many of the systems long 
thought impossible except in science- fiction." 


Bearden http://www.cheniere.org/books/ferdelance/s15.htm 


Bearden describes a huge test of the Russian scalar weapons systems which occurred in 1985, a 
test that went completely unnoticed by western scientists: 


"Just before May 1, 1985 the Soviet Union performed a "full-up" operational test of their 
entire strategic scalar EM weapons complex. This test was detected and monitored 
periodically by Frank Golden. Some 27 of these giant Soviet "power taps" were locked 
into the molten core of the earth, producing forced (entrained) scalar resonance of the 
entire planet on 54 controlled frequencies under our very feet. The remainder of the 
scalar frequency spectrum was ablaze with literally hundreds of Soviet scalar 
transmitters: probably the entire strategic scalar command and control system to 


underwater submarines, higher command centers, distant commands, etc. was activated in 
the giant exercise. 


"For several days, the system was exercised on a mind-boggling scale, apparently as part 
of the Soviet Union's highly accentuated 40th anniversary celebration of the end of World 
War IL. 


"Tronically, not a single U.S. intelligence agency, laboratory, or scientist detected this 
monstrous exercise for the new Soviet leader, Gorbachev. Not a one of them had a 
detector for scalar EM radiation, and not a one of them officially believes the exercise 
ever happened.” 


Bearden http://www.cheniere.org/books/ferdelance/s38.htm 


"The Woodpecker grid/howitzer weapon system can be placed over the ocean and used 
against cruise missiles, naval surface-to-air and surface-to-surface missiles, submarine- 
launched ballistic and cruise missiles, etc. Placed over a carrier task force, it can also take 
care of the aircraft launched by the carrier as fast as they are launched. It can also handily 
take care of the missiles launched by guided-missile cruisers of the accompanying task 
force." 


(Bearden http://www.cheniere.org/books/ferdelance/s65.htm) 


The whole series of the Fer-de-Lance briefing slides and comments is a "must read" for anyone 
wanting to be aware of the actual state of things in this world right now. It is a new world and it 
takes some getting used to. Fer-de-Lance speaks clearly, for the layman, of the way things stand. 


What is it like to operate these Tesla Howitzers? Col. Bearden gives us an idea in his "Fer-de- 
Lance" briefing, Slides 66-71. 


Who needs armies anymore? A entire war can be fought and won by a handful of men sitting in a 
comfortable control booth! The scalar electromagnetics revolution has made all previous forms 
of warfare nearly obsolete. 


Why haven't the Russians used the scalar weapons yet? 


Bearden gives his thoughts on this in "Fer-de-Lance." The power of these weapons is so great 
that an accident or war could wipe out all life on earth, and even affect the sun. 


"As can be appreciated, this entire concept [MAD] is now totally obsoleted by the Soviet 
possession of scalar EM weapons. 


‘The "mutual assured destruction" capability -- or MAD concept as it was so aptly named! 
-- is no longer mutual. And for two reasons: (1) the Soviet surprise attack could destroy 
essentially all our Triad forces wherever they are, in the first attack. (2) Even if a very 
small number of our strategic forces survive, the puny strike we could attempt to launch 
could be repeatedly decimated from launch to terminal phase. 


‘The restraint on the Soviets is not because of our Triad forces. The restraint is twofold: 
(1) a second nation has scalar EM weapons, and would undoubtedly unleash them upon 
the Soviet Union with great violence if such a massive world-wide destruction of U.S. 
forces occurred or was threatened (is it really "accidental" that six major Soviet missile 
ammunition storage sites mysteriously exploded within seven months?); (2) the closed- 
loop scalar radiation exchange system of Earth-Sun could be inadvertently "tweaked" in 
the feedback loop from Earth to Sun, so that a large solar scalar resonance was 
stimulated. In that case the Sun could emit a mighty resonant "burp" that would simply 
wipe out all life on Earth in a fiery shower. 


‘The "terror" in the "balance of terror" between nations has just increased by many, many 
orders of magnitude. 


‘The biblical prophecy that the Earth will be wiped out by "fire and brimstone from 
heaven" is very near fulfillment now. 


‘Put another way, the pucker factor -- even on the Russians who may contemplate 
unleashing Armageddon -- is higher than any Western strategic analyst has ever 
imagined, even in his wildest nightmares. 


‘Truly these weapons are "more frightening than the mind of man has imagined," as 
Brezhnev put it in 1975. 


‘The frightening scalar EM weapons can be used, but only very, very gingerly indeed. If a 
slight mistake is made, everybody loses everything." 


Bearden http://www.cheniere.org/books/ferdelance/s74.htm 


But the Russians (KGB) are not the worst of it. Bearden claims that some of the scalar weapons 
have been leased to the Yakuza for about a billion a year, and that only the KGB is holding the 
Yakuza in check from making a full-scale all out scalar attack on the west. 


U.S. Defense Secretary William Cohen 


Warns about eco-terrorism using scalar electromagnetic weapons 


"Others [terrorists] are engaging even in an eco-type of terrorism whereby they can alter 
the climate, set off earthquakes, volcanoes remotely through the use of electromagnetic 
waves... So there are plenty of ingenious minds out there that are at work finding ways in 
which they can wreak terror upon other nations...It's real, and that's the reason why we 
have to intensify our [counter terrorism] efforts." - Defense Secretary William Cohen, 
1997 


In a letter to a writer named "Russell" Bearden says, 


"In short, Russell, the Secretary of Defense of the United States confirmed that there are 
indeed novel kinds of EM weapons, right now and have been for some time, which have 
been and are being used to (1) initiate earthquakes, (2) engineer the weather and climate, 


and (3) initiate the eruption of volcanoes. We wrote about those exact uses of the 
weaponry decades ago. Several nations now have such weapons. Three of them (two on 
one side and the other on a hostile side) are even firing practice shots into Western Australia, 
as a convenient test range." 


http://www.earthchangestv.com/ufo/0209gandor.htm 


Tesla Howitzers in Weather mode 


How to Make Weather 


"Engineering the weather is duck soup; they tested that over the U.S. in 1967, and entered 
upon continuing operations over North America on July 4, 1976 as a grim kind of KGB 
"Bicentennial Gift" to the United States. Here's how it is done with several 

interferometers. 


"First, the interferometers can deliberately make "high pressure areas" (cool the air so it 
shrinks and its "footprint" pressure on the ground increases because its density increases) 
and "low pressure areas" (heat the air so that expands and its "footprint" pressure on the 
ground decreases because its density decreases). Well, if one makes the highs and lows 
where one wishes them, and judiciously and somewhat slowly moves them along a given 
path, these highs and lows will entrain the jet streams and thus "steer" the weather. 


"So if you wish a very cold snap or attack, go up into Canada and start these actions to 
steer down some streams that bring some very frigid air. Establish other highs and lows 
judiciously to "block" or "slow" other jet streams and flows as desired. In this way, one 
can pull the "large cold air masses coming down from Canada" deep into the southern 
USS. at will. They do it regularly. If you wish an ice storm, add an additional current of 
warm moist air you bring up (steer up by using artificial highs and lows) from the ocean. 
Where they meet, you will get freezing rain, then sleet, then severe icing accumulating. 
This type of attack does rather large damage to the struck area." 


http://www.earthchangestv.com/ufo/0209gandor.htm 


Whole websites have now sprung up showing weather radar anomalies which may well be 
indications of scalar weather engineering. One list of over 500 images is here. Cheniere has its 
own collection here. 


In another section at Cheniere are many photos of cloud anomalies which reveal the underlying 
grid along which the clouds are forming or un-forming. Bearden relates a startling incident in 
these clandestine ongoing "weather wars." 


"During the spring of 1986, abnormally strong Soviet weather engineering occurred over 
the U. S., causing a drastic drought in the southeastern U.S. This drought was broken by a 
colleague who used an extremely powerful scalar EM device to redirect jetstreams. A 
most unusual and unique signature of the "blocking" against the Soviet scalar EM actions 


resulted: Two huge circulations developed in the atmosphere, clearly showed as two 
adjacent giant "holes" in the swirling cloud cover over the middle and eastern U.S. 


"Between these two giant holes, the cloud circulations formed a stream of clouds, moving 
to the south, looking very: much like a giant vertical "bar" of a huge "Y-shaped" cloud 
flow.* Several national weathermen commented on this unusual pattern, which had not 
been observed before. The pattern continued, day after day, as the blocking continued." 


* On the weather maps. 
http://www.cheniere.org/books/analysis/history.htm 


Tesla Howitzers in Earthquake mode 
How to Make an Earthquake 


"Here's how you initiate a very large earthquake with such weapons. Take a convenient 
fault zone of set of them. Focus the interferometry on the fault zone, in the "diverging" 
mode, and deposit EM energy there in the rocks on both sides, increasing (slowly) the 
stress in the rocks by the reverse piezoelectric effect (deposit excess energy, get crystal 
mechanical movements). 


"Do it slowly, and the stress will build up to large pressures well- above a plate slip 
minimum energy required. At some point, the rocks yield and one or both sides "slip" and 
move rather sharply, giving a very large earthquake in that zone. 


"Do the same thing down in the earth (remember, LWs easily penetrate right through the 
earth and ocean at will, and so the "interference zone" focus can be inside the earth or 
beneath the ocean, at will. 


"Anyway, focus this thing down to where the active part of the volcano is still 
slumbering, down where the hole in the plate has been made. Keep increasing the 
deposition of energy in the magma itself, and eventually the increasing pressure from 
deep within that volcano, underground, will cause an eruption. Build the energy slow, 
and the eruption will likely be much larger." 
http://www.earthchangestv.com/ufo/0209gandor.htm 

Yugoslav Earthquake, Followed by Cold Explosion 

Strange Characteristics of Iran Quake, Sep. 1978 


Tesla Howitzers in Tesla's "Big Eye'' mode 


How to make a Big Eye in the Sky 


By using longitudinal wave interferometry in a weakly endothermic mode a new kind of "ra 
is now possible, one which can look right through the earth and oceans. Because the endothermic 


mode extracts energy from the distant target, a pattern of the target area can be scanned for in the 
returned energy. 


"Thus the receiver produces a representation of the energy extracted from various 
locations within the distant endothermic zone. By displaying the received signals 
on an appropriately scanned screen, a representation of the distant scene in the 
intersection zone can be created. Indeed this is a special kind of "microwave 
interferometry," and -- with modern techniques -- the imagery obtained might be 
surprisingly good. With development, it might even become as good as the image 
presently obtained by side-looking acquisition radars. 


"Interestingly enough, since scalar EM beams will easily penetrate the earth or the 
ocean, one can also look beneath the earth or beneath the ocean with this type of 
scanning scalar interferometer. 


"The importance of this capability to strategic and tactical reconnaissance is 
obvious. Camouflage, cover, and concealment have no effect on such a system. 
One can easily look inside buildings and into underground facilities. With a small 
system such as this, the U.S. Marines at Khe Sahn would have had little difficulty 
locating the tunnels continually dug under the perimeter by the Viet Cong. And 
targets under jungle canopies are directly visible." 


Bearden http://www.cheniere.org/books/ferdelance/s42.htm 


Tesla Howitzers can destroy all life on earth 


How to Make a Storm on the Sun!! 
(Just make a big mistake with your Tesla howitzers) 


The deepest dangers of the use of scalar weapons are frighteningly pointed out by Bearden here 
where he considers that the sun, earth and moon (actually the whole solar system) is a delicately 
balanced arrangement of scalar (longitudinal) EM radiation. There is a scalar connection 
between the earth and the sun, which are both giant dipoles gushing energy in the time domain. 
Big scalar events on the earth could alter this balance causing true catastrophe. 


"Indeed, a solar response could be stimulated so that the Sun would violently belch and destroy 
our biosphere, among other effects." 


Unrestrained scalar warfare could cause huge solar storms? To realize that human activity could 
actually affect the sun itself is truly mind boggling. 


Bearden goes on to say: 


"Accordingly, use of huge scalar EM weapons is a double-edged sword. Unless carefully 
employed, use of the weapons could cause a terrible backlash to the user as well as the 
victim, and even accidentally cause the destruction of the earth itself. It is not accidental 


that in 1960 Khrushchev stated that his new fantastic weapon could -- if unrestrainedly 
used -- destroy all life on earth. 


"This appalling backlash potential is apparently what prompted Brezhnev in 1975 to 
make so strong an effort to get agreement to outlaw the development of "new weapons of 
mass destruction” more frightful than the mind of man had even dreamed of. Gromyko 
even introduced such a draft agreement into the proceedings of the United Nations. The 
first article of the draft agreement indicated that the nature of the weapons referred to 
would be negotiated. Sadly, the entire Western world did not even know what the 
Russians were talking about." 


http://www.cheniere.org/books/ferdelance/s24.htm 
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3b. Tesla domes 


(Slide from Cheniere.org) 


The Tesla howitzers can be used in a nearly impregnable defensive mode whereby they throw up 
a dome (Tesla Dome ) or a sphere (Tesla Globe ) of highly powerful electromagnetic energy, 
enough to "dud" or destroy missiles which try to penetrate them. Once again, this energy is not 


going through space from the howitzer, but being made to emerge from the local vacuum at the 
location of the shell. KGB tests of these domes have been witnessed by airline pilots around the 
world. Bearden gives many examples of the Tesla domes being sighted around the world in his 
briefing paper "Fer-de-Lance." (Russian dome test, another globe incident, yet another globe 
test). These giant electromagnetic domes can be hundreds of miles across, or narrowed down 
more to total impermeability. 


"Such a shell may be several hundred miles in diameter at the base. The enormous energy 
required to form such a defense shell is obtained by a "scalar power tap" into the molten 
core of the earth itself, as previously explained. In late April/early May of 1985, 27 such 
"power taps” were placed in the earth by the Soviets. If each tap is capable of powering 
four to six large scalar EM weapons, then the Soviet strategic scalar EM arsenal contains 
over 100 monstrous superweapons capable of generating exothermic explosions, 
endothermic explosions, engineering the weather, locating and destroying underwater 
submarines, detecting and destroying ballistic missiles shortly after launch, detecting and 
destroying long range strategic bombers as soon as they are airborne, etc." 


http://www.cheniere.org/books/ferdelance/s52.htm 


By using nested domes one can protect the domed area even against nuclear radiation 

itself. Tesla globes can be used to hit airborne targets by simply placing a globe of any chosen 
size in the flight path of the incoming missile. It does double duty because the missile hits it 
going in, and then the rubble hits it again going out the other side. 


While the U.S. persists in its useless boondoggle "missile defense system" by shooting a missile 
with a missile (missiles which would already have been "dudded" by the Tesla howitzers), 
between the domes and the globes the Russians (KGB) have in hand (operational) a nearly 
perfect missile defense system. Someone should ask the Secretary of Defense if the U.S. Tesla 
domes are in place. And over which cities? How powerful are our American Tesla domes? 


Bearden cites a number of examples of these domes being tested around the world: 


March 20, 1969 | March 24, 1977 | August 17, 1980 | June 17, 1966 | June 18, 1982 | June 22, 1976 


In a slide from the Fer-de-Lance briefing it is shown how the "woodpecker grid" itself also acts 
as a sensor, detecting any missile launch anywhere, and how the howitzers can respond instantly 
by delivering a blast to exactly the right coordinates, right along the channels of that same grid 
which is feeding the location information about the missile launch. This certainly beats "trying to 
hit a bullet with a bullet." Especially since YOUR bullet would probably be instantly inoperable 
in a real scalar war situation. 


3c. Rogue Groups in the government 


Bearden fears that these scalar electromagnetic secrets may have fallen into the hands of what he 
called secret "rogue groups" within the labyrinthine depths of the black-ops special-access 
domain of the secret government. "In the extreme, such a deep black program can even become a 


"captured" program," he says, "which is totally in the hands of rogues and no longer reports to or 
is bound by the dictates of the parent government." 


"They have their own agendas. And being rogue groups, they may well bring in 

unethical, immoral tricks: assassination, bribery, entrapment, disinformation, plausible 
deniability, etc. A certain percentage of a highly secret rogue group will wind up using all 
these things and more. It's a human characteristic, the old primate dominance game. Only 
now disguised and hidden under deep classification. ... 


"In highly classified groups, these groups are greatly enabled to joust more widely, 
unethically, and immorally because it is so deeply hidden. So very deep classification 
evokes the growth and intensity of rogue groups. It's the old ‘Power corrupts, and 
absolute power corrupts absolutely’ routine. ... Due to loose formation of rogue groups 
inside such programs, they may have dual or triple purposes, may not operate under very 
much legitimate government control at all, and may operate specifically for the purposes 
of the rogue group or groups that have gained control." 


"The involvement of at least some rogue groups, some being "cowboys" who operate 
well outside all laws and ethics, could also result in such things as assassinations, 
clandestine testing on individuals without their consent, etc. In short, it could account for 
what seems to be actually occurring. " 


http://www.cheniere.org/explore%20articles/mind%20control3/p05.htm 


3d. World War III has already begun 


Because it is now possible to cripple the power grids and electronics of any nation, that nation 
could be reduced to economic ruin without ever firing an actual "shot." Without electricity Wall 
Street cannot operate. Without electricity you quickly need martial law. One no longer needs to 
wage a conventional war anymore at all. There are now lots of new ways to bring any nation to 
its knees. 


"We are at war, whether we like it or not. And we are going to have strategic strikes on 
an unparalleled scale for us. Pearl Harbor was nothing compared to what is coming down, 
once we consider the "augmentation" and such. 


"When that factor is considered, then it's a totally new ball game on replacing the power 
system. There isn't going to be much choice; the old one is going to be destroyed or so 
badly crippled that it will collapse the U.S. economy in a way we have not seen since 
1929. Of course, in such a case hitting us, we will be under martial law, the works, 
everywhere. For one thing, it's the only way you can keep the cities from imploding from 
within, by the criminal element, looting, robbing, killing, etc. Simply wait and see; it's on 
the way." 


Although Bearden has for years decried the "scalar-gap," and chided the military for 
falling so far behind the Russian KGB in the field of scalar electromagnetics, recent 
statements indicate that things may at last have changed somewhat. 


"In the new war, the first phase of WW III has already been completed. Hence President 
Bush's recognition that this is a total war, and has to be taken to the enemy no matter 
where he may be hiding or in what sanctuary or in what foreign nation. This is an entirely 
different war than anything the U.S. has ever fought in its history. And before it is over, it 
is going to kill more Americans than have died in all the previous wars in our history. 

The news media and the public have not yet recognized that awful situation and 
predicament. Most are already thinking that, well, we won in Afghanistan so it's just 
about over. Instead, it has only just begun. 


"Anyway, that's a brief uptake on some of the weapon situation today. Some 10 nations 
or more now have LWIs, and five have the QPs. I'm still working on how many have the 
appalling negative EMP weapons, but would estimate 6 or 7 nations have them in one 
stage or the other, either deployed or in at least advanced development. And in my 
estimation, the Yakuza will have them within three to five years if they have to build 

them themselves, and quicker if they can buy them from the Russians, Chinese, or???" 


Bearden http://www.cheniere.org/correspondence/030202a.htm 


When he was asked the question "Does the government listen to Tom Bearden?" Bearden 
said: 


"Let me speak carefully. I am very satisfied with how I've been listened to in the quarters 
where the rubber meets the road. The West is no longer defenseless, not by any means. 
Cannot amplify it further than that." 


http://www.cheniere.org/correspondence/030202a.htm 


Bearden has briefed the government a number of times and the Cheniere website contains a great 
number of his graphic military briefing slides. 


3e. Are the Russians making ''UFQOs?"' 


Scalar electromagnetics engineering opens the possibility of antigravity vehicles and 
"hyperspace travel." In other words we can now make our own UFO's! Of such scalar-powered 
antigravity vehicles, which have now become possible, Bearden has this to say: 


"We might expect to see such vehicles glowing. Their various surface features and 
mechanisms might appear to be glowing or revolving lights, etc. 


"They could exhibit incredible "aerodynamic performance," seemingly in the atmosphere. 
Actually they would not be moving "through" the atmosphere at all, but through a higher 
space outside each particle of atmosphere. 


"They could seem to materialize and dematerialize. 
"They could seem to plunge into the ocean or rise out of it. 
"They could even seem to operate under the ocean or inside the earth itself. 


"Such anomalous vehicle performances have been seen all over the world, particularly 
since a few years after WWII. 


"It appears that one or more nations of Earth are operating such vehicles now in great 
secrecy. Our own "government" may even be one of these. 


"Tf so, it isn't our true "government/government." Instead, it's the "control 
group/government." It's government at the operational level, but at higher level it belongs 
to certain control groups who have penetrated our government's vitals and taken over all 
such projects." 


Bearden htt 


In an excellent e on her Earthfiles website, Linda Moulton Howe reports on the utter 


bafflement of Norwegian scientists over mysterious lights appearing in the valley of Hessdalen, 
Norway. 


She writes of the research there: "The results can be broken down into two groups: 95% are 
thermal plasmas and 5% are unidentified solid objects. The plasmas emit long wave radio 


frequencies and strangely, their temperatures do not vary with change in size or brightness." She 
quotes the scientists' research summary: 


"1) most of the luminous phenomenon is a thermal plasma; 


2) the light-balls are not single objects but are constituted of many small components 
which are vibrating around a common barycenter; 


3) the light-balls are able to eject smaller light- balls; 
4) the light-balls change shape all the time; 


5) the luminosity increase of the light balls is due to the increase of the radiating area. 
But the cause, and the physical mechanism with which radiation is emitted, is currently 
unknown." 


This would almost certainly seem to be another example of the testing of the scalar howitzers. It 
is baffling because, as Bearden points out repeatedly, Western scientists have limited knowledge 
of the scalar electromagnetic principles by which the howitzers operate. The Hessdalen scientists 
were completely baffled as to where the energy of these plasma balls was coming from. 


Ms. Howe interviews Massimo Teodorani, Ph.D., Astrophysicist, who released the report on the 
2001 Hessdalen sightings. The scientist speaks of the baffling phenomenon observed. 


"T don't know how it is possible that Nature is spontaneously able to do that. Anyway, we 
deduce that the plasma is trapped inside a sort of magnetic cage and the magnetic cage 
closes around the plasma and keeps it fixed in some way, prevents it from expanding. But 
where does it come from? We don't know." 


By what we have been considering here, we can recognize the signatures of scalar 
electromagnetic engineering. If it is a Tesla howitzer, then the energy for the plasma balls is 
coming from the vacuum of spacetime at the very location of the balls themselves, triggered by 
scalar interferometers aimed through the woodpecker grid. 


These kind of balls can be used as marker beacons giving feedback for precision aiming of the 
howitzers. The energy of the marker beacon can be read back into the computers giving precise 
location information for pinpoint aiming. The target area can be very small, or widened out. 


There is a little movie of one of the Hessdalen plasma balls here. It would seem to be a clear 
documentation of a scalar howitzer marker-beacon. How many other current "UFO" sightings are 


actually the witnessing of Tesla howitzer tests? 


In fact there are a great many anomalous events of the past few decades which might very well 
be explained by the Russian testing of their longitudinal electromagnetic weapons. It would seem 
that the mysterious appearance of crop circles around the world could be accomplished by 
feeding a precise mathematical graphic pattern into the computerized aiming software and 
change the very molecular structure of the crops themselves along the lines of that pattern. The 


stalks fall over from the localized effect of the longitudinal waves. A plasma ball tracing 
patterns? Are they slyly sending a message to see if we are "getting it" yet? 


The "Cambridge Angel" - Made by Russian scalar plasma balls? 


Also see: Interview with Tom Bearden 


Attempt to Ban Energetics 
Weapons Worldwide 


# On June 13, 1975, in a major speech Brezhnev urged the 
United States to agree on a ban of research and 
development of new kinds of weapons "more terrible than 
anything the world has known." 

= On July 2, 1975 Brezhnev repeated his proposed ban on 
development of frightful new weapons, to a group of U.S. 
Senators. 

= In August 1975, Ponomarev called for a ban on frightful 
new weapons of mass destruction. 

= On Sept. 23, 1975 Gromyko presented a draft treaty 
agreement to the 30th Session of the UN General 
Assembly, for banning development of frightful new 
weapons. 
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(Slide from Cheniere.org) 


4. Healing powers of longitudinal waves 


Healing via longitudinal waves, time reversal of cells (de-differentiation), Priore's machine, Bearden’s proposed 
"blanket" version, using the electric power grid for healing waves or for broadcasting disease patterns. Scalar 
Biowar. 


The good news! 


"Any sort of disease whatsoever - physical or mental - will be rapidly curable, simply and 
cheaply. It will be possible to reverse aging and rejuvenate the person. It will be possible 
to regrow limbs and straighten misshapen spines - and directly remove the causes of 
mental diseases and cure them as well. Lifespan will be staggeringly increased, without 
‘old age's debilitation.' AIDS, cancer, leukemia, and genetic diseases will be completely 
conquered. The potential for a true golden era is upon us, for all humanity." 


Bearden- http://twm.co.nz/beard_interview.htm 


Proof of the healing powers of longitudinal waves from the vacuum is seen in the work of 
Antoine Priore who produced longitudinal scalar waves using a gigantic glass tube filled with 
plasma. He himself did not understand why it worked or how it cured cancer in animals. 


"The Priore team cured terminal tumors, trypanosomias, and other dread diseases in 
laboratory animals in France, in the 1960s and 1970s, under rigorous scientific protocols 
by eminent scientists. The Priore project was funded by the French Government to the 


tune of several millions of dollars (equivalent). 
http://www.explorepub.com/articles/energetics.html 


"... Prioré's machines concretely demonstrated a nearly 100% cure of all kinds of 
terminal cancers and leukemias, in thousands of rigorous laboratory tests with animals. 
These results were shown to medical scientists as early 
as 1960." http://www.cheniere.org/priore/index.html 


Bearden has stated that the longitudinal EM waves can 
have a healing effect because they always come in pairs 
called "phase conjugate pairs" and one of the pair is 
time-reversed. This enables engineering of the waves to 
"pump" the cells of the body (with waves from the time 
domain) and actually time-reverse the cells back to a 
previous healthy condition. The scalar cure of cancer 

_ does not involve killing the cancer cells but rather 
pumping them with time energy into a previous 
condition. I know, this seems miraculous, and is it not? 


Priore and his giant plasma tube 


This healing power in the longitudinal waves of the time domain is a mind-boggling thing to 

face. It took me months to get through it, and to suffer the fact that the cure for cancer and AIDS 
was right there, in this new scalar electromagnetics technology, and that it has been kept back 
from the people for so many decades now. 


Bearden has a great deal to say about the work of Priore, who himself did not understand why his 
machine worked. Priore did not know about the longitudinal scalar waves of the time domain. In 
fact, Tom Bearden has supplied, at last, the missing explanation as to how that big giant two- 
story glass tube consistently cured cancer in animals. 


"The medical implications are enormous. By just reversing the damaged cells back to a 
previous physical state, this gives a physics mechanism for controlled cellular dedifferentiation, 
in biology terms. Physicians will time-reverse diseased, damaged or aged cells back to an earlier 
healthy condition, including all the cellular genetics. Normal cells are just reversed to a slightly 
younger condition." 


"We believe this mechanism explains the revolutionary but baffling electromagnetic 
cures achieved by a team of outstanding French scientists in the 1960s and early 70s, 
working with inventor Antoine Prioré. In lab animals, cures were achieved for terminal 
tumors, infectious diseases such as trypanosomiasis, and atheriosclerosis. In addition, 
deliberately suppressed immune systems were dramatically restored. 


"We hypothesize that this is the long-sought mechanism of how the living body heals 
itself. In short, the body's cellular control system induces cellular reversal by weak time- 
domain pumping of the damaged cells and the affected area. The cellular regeneration 
system performs all healing of cellular damage in the body; the immune system heals 
nothing, not even its own damaged cells) . 


"For the first time medical science can develop as a science of healing rather than a 
science of intervention. And it will develop as a science of unlimited healing, since no 
pathogen can resist action by curved spacetime engines." Bearden 


http://www.cheniere.org/techpapers/Vision %202000%20paper.doc 
See Priore's machine _ See Slides of how it works. 


Bearden has extended the Priore work, with the previously missing knowledge now in place, and 
designed a revised system (for irradiating the body with longitudinal waves) which gets rid of 
Priore's giant glass plasma tube and uses instead an antenna unit which surrounds the body. He 
has also provided the missing explanation of how it works. There is an article from "Explore" 
magazine, Part I and Part I. 


In fact, Bearden has presented to the U.S. government a plan to use a portable version of a Scalar 
Healing Blanket where wire channels in the blanket act as a scalar antenna, which can both send 
and receive scalar electromagnetic waves. A two minute treatment of the waves is sufficient to 
restore the body to its earlier healthy condition. Thus even thousands could be treated easily and 
quickly in a biowar mass attack situation. 


RETRORADIATION WITH EMITTED TW EM WAVES 


Recorders & Broadband Amps Broadband Antenna Unit 


Receiver-transmitters 


OT © BEARDEN 1996 
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Using an amplified Ica of the body's own dense, broadband signal 
compiex to irradiate it, producing deeply-penetrating and precise 


longitudinal EM wave sets that pump cells and reverse cellular 
disease and damage 


"To defend against things like anthrax attacks on our civilian population centers, we also 
have recommended to the U.S. Government the crash development of small, portable 
treatment machines—using similar "antiengine- forming" and cellular reversing "porthole 
technology". [See Figure 13 on previous page]. Such portable machines could be 
developed cheaply and quickly, and present government facilities could be used to 
massively attack the correlate database production problem. "The portable treatment units 
could be cranked out by the hundreds of thousands and flooded down through emergency 
response agencies such as the police forces, the National Guard, emergency hospitals, 


emergency response teams, etc." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control3/p04.htm 


The Scalar Healing Blanket would fit into large suitcase. It has three basic parts, the longitudinal 
wave generator, a laptop computer, and the antenna-blanket. The plan was a stroke of Bearden's 
genius, but unfortunately it fell on befuddled government ears. "Unfortunately, so far the DOD 
[Dept. of Defense] doesn't even understand what the heck we're talking about!" 


Article "Healing with Energy": http://www.explorepub.com/articles/energetics.html 


"We tried very hard in 1998 to call attention to the extreme national need for the most 
urgent possible development of a portable computer-controlled treatment device based on 
the experimentally proven Prioré methodology, but extended to a much simpler and far 
more rapid method of treatment. 


"Quick development of this technology could lead to a suitcase size device, capable of 
treating a patient in less than one minute, and stopping the symptoms and disease 
progress cold, then reversing it. Three "less than a minute" treatments one week apart 
would be required for complete cure. As an added advantage, partial reversal of aging in 
older patients would also be accomplished as a bonus, in addition to time-reversing the 
damaged and diseased cells... 


"The method proposed to the DoD in 1998 used normal EM in a peculiar way to force the 
body itself to make its own time-polarized EM waves, and pump every part of its cells -- 
including the genetics -- in the time domain. 


"Quite simply, we are going to be struck this way (QP spreading the immune systems of 
the populace plus professional smallpox, anthrax, etc. BW attacks on our population 
centers) and by other means we've spoken of in other papers and briefings." 


Bearden http://www.cheniere.org/correspondence/021401.htm 


The Dark Side of the Force: 
Creating and broadcasting disease 


Speaking of the scalar wave induction of disease by longitudinal wave patterns Bearden refers to 
work by French scientist Kervran Russian scientist Kaznacheyev, who proved that any disease 
could be transmitted electromagnetically. 


"It works this way: the Kaznacheyev experiments (and others) demonstrated that any 
cellular disease or disorder can be initiated into cells at a distance, by electromagnetic 
means (albeit unusual EM in nature). The decades of microwave radiation of the U.S. 
Embassy in Moscow, was an ongoing set of "stimuli" to ping the U.S. system and, by its 
response, ascertain how far along (or if it was "along") in its knowledge of such weapons. 
The radiation was responsible for many health changes in personnel and for the eventual 
deaths of three U.S. Ambassadors." 


Bearden http://www.cheniere.org/correspondence/021702a.htm 


In a letter he writes, 


"Yes, the Kaznacheyev experiments were quite real; 15,000 or so in military research 
institutes in Siberia. As with so many other novel areas investigated and developed by the 


Soviets, most U.S. investigators just assumed normal EM, which is not what the 
Kaznacheyev experiments involved, and not what was carrying disease induction patterns 
from one cell culture to another in rigorous lab tests." 


How to "Broadcast" Diseases 
Longitudinal EM Biowars 


Bearden explains how the new quantum potential weapons can be used to induce disease-at-a- 
distance in a population, or to "spread" the immune system so thin that a conventional bio-attack 
would be greatly potentiated. By "broadcasting" virtual disease patterns over a population, the 
immune system is so overloaded by the presence of the "shadow" diseases that its effectiveness 
is thinned out. 


"In short, alter the internal wavestructure, and one creates a curved spacetime 'engine' 

that acts on mass in any fashion one chooses to design -- including initiate diseases . . . 
Now visualize one of these 'vacuum engines' or 'spacetime curvature engines’ that acts on 
mass to generate the exact effects produced by anthrax. (Or any other disease one wishes) 
... Call the virtual state of a disease engine the disease pattern in the "shadow" state, just 
prior to becoming observable. . . . 


"And the master cellular control system responds to "coming events that cast their 
shadows before". In short, it responds to the upper level of the "shadow state" of a 
disease, still in the virtual state! (Hey, virtual particles are real, virtual photons are real, 
virtual ST curvatures are real --- just very fleeting, only for another to immediately arise). 
The exchange of virtual particles is known to generate all forces in physics anyway! .. . 


"So the cellular control system responds to "shadow state" disease patterns. Enter a QP 
weapon application. Place a quantum potential weapon "area" on the United States, so 
that the entire populace is in it. The slowly introduce and bring up in the shadow state, 

the necrotizing fasctitis disease engine. At some point, the cellular control systems will 
react, and order the immune system into action. In other words, immune system resources 
will be committed against this "immediately coming" enemy. Bring it on up a little, but 

still just in the shadow state. Voila! Humans form a bell-shaped distribution curve. And 
even if the structure of the QP fluctuates a little, fluctuating a bit stronger and a bit 
weaker, etc. A few of those targeted bodies will now actually develop necrotizing 
fasciitis. So far, just like the U.S. Embassy targeting, except a different "carrier". 


"But now there is an exact signature that this is what is doing it, and not normal vector 
carriers of disease and contact or exposure infection. The few cases of necrotizing 
fasciitis that break out will be most puzzling. They will be randomly scattered across the 


entire nation, and so few that the vector carrier and contact or exposure explanation 
completely fails." 


"And that one happened, right here in the U.S., not so long ago. Check it out. 


"So carefully adjust the patterns for, say, 12 major terrible diseases, to that "adjusted and 
desired shadow state level". Now add all 12 patterns into the internal structure of the 
quantum potential. Now it has 12 shadow state disease engines in it. 


"Place that one on a populace. The cellular control systems order the immune systems 
into action, and they now have to commit their finite resources to 12 different areas. This 
greatly thins the response an immune system can make to any one of those 12 disease 
patterns! In short, it "spreads" the capabilities of the immune system, which can be 
galvanized to great effort, but only can perform a small bit against each area. 


"Suppose one of those "galvanized" areas in the targeted populace's immune systems is 
anthrax. And suppose the bad guys now hit one or more of those cities with a 
professional anthrax attack. A former OTA study showed that a professional anthrax 
aerial spray attack against Washington D.C., dispensing 100 kilograms of anthrax spores 
in the spray, will account for 1 to 3 million casualties. And that's in an "unthinned" set of 
immune systems. In the "thinned" set, one can at least double or triple, and even up to 
five times, that estimate. So conservatively, now there would be from 2 to 6 million 
casualties. And even mild anthrax spray attacks in other "thinned" cities would also be 
amplified. 


"That one is being set up, or already set up, right now. There are other such 
"augmentation" setups also under way. 


"So the weapons alluded to by the SecDef in 1997 are already being employed. WW III 
has already begun, and our populace (and our scientific community) is blissfully unaware 
of it." 


http://www.cheniere.org/correspondence/021702a.htm 


Most of us can remember the strange outbreaks of the so-called "flesh eating disease." It seemed 
to break out here and there randomly with no known cause. Bearden believes this was a test of 
the newer quantum potential weapons which go even beyond the capabilities of the Tesla 
howitzers. 


"The Kaznacheyev "disease induction by novel electrodynamics" work is also the basis 
for the spacetime curvature engines (not EM signals!) carried by quantum potential EM 
biological weapons for distant induction of diseases etc. into the population of an entire 
nation or area, such as the U.S. 


"This quantum potential disease induction weapon -- capable of attacking an entire 
population of a nation or area -- has been tested several times in the U.S. at very low 
levels, in the shadow state only (we explain shortly) and it has a most peculiar signature. 
E.g., one test used necrotizing fasciitis (flesh-rotting disease) engines. 


"The disease ‘engine’ was deliberately kept down in the 'shadow state' (virtual state, just 
below the observable state) so that only a tiny bit of the populace with depressed 
thresholds would "breach the observable threshold’ due to the population forming a bell- 
shaped curve as to the threshold level. The major signature of the test was that the cases 
of the disease broke out totally statistically and randomly, spread all over, without any 
‘disease vector' in between. 


"In short, it was not spread in any manner required by normal deterministic disease 
vectoring, but was a totally random set of occurrences. Several other diseases were also 
tested this way in the American populace, with precisely the same signature." 


Bearden http://www.cheniere.org/correspondence/021401.htm 


"Apparently one planned use of such an augmented clandestine BW weapon will be smallpox, 
e.g. As you know, the Russians did develop smallpox for biological warfare, and even developed 
a new Strain against which previous vaccination is ineffective. 


"The vast numbers of expected casualties, coupled with immune system spreading, are 
absolutely irresistible to the Russian mind. You can count on it that they have seen that 
the smallpox is already on site here, in the U.S. and in the hands of professional terrorist 
teams. Of course, the Russians/KGB will protest they have nothing to do with that! Yet 
likely the KGB will have flatly arranged it or at least assisted it. The capability for mass 
destruction of the nation is so lucrative and easy to achieve in advance, that they would 
never be able to resist doing it." 


Bearden http://www.cheniere.org/correspondence/021401.htm 


Bearden believes the Gulf War Syndrome involved the use of scalar technology to induce a 
disease state, as he stated in a 1997 interview: 


"Tl say this flatly, and I won't answer any further questions about it; the Gulf War 
Syndrome was induced... It was induced with this stuff. All the rest... was contributing 
factors that everybody's talking about... There are some deeper signatures, if you look 
into it very deeply, that show you exactly how it was done and the fact that it was 
induced. It was a test. It was a test of a very special kind of weapon I have not talked 
about yet. Anyway you can use it to create diseases." 


Bearden http://twm.co.nz/beard_weapon.htm 


Besides using the woodpecker grid to target a population, the entire electrical grids of nations 
can be used as "channels" for disease patterns to be broadcast to all people near that grid. Your 
own house wiring can become an antenna, broadcasting these "shadow" patterns of disease, 
weakening your immune system. 


And here one faces the frustrating fact that the same power grids could be set to channel patterns 
which would keep the entire population healthy, rejuvenated, continuously bathing in the time- 
reversing old-age-defying energy of the spacetime vacuum. We have no idea yet of how long the 


human life span could be increased with this new technology. People might be able to live two 
centuries given full humane development of this technology. 


5. Psychoenergetics 


Mental entrainment, inducing hypnogogic trance, mind control, broadcasting thoughts and feelings, the Ant World, 
education via EM [LW] mental download, the "Feelies," revolution in spirituality, "enlightenment machine?" Scalar 
churches? 


Psychoenergetics is simply using the scalar interferometers to manipulate and engineer the 
human psyche. To me it is the most mind-boggling and frightening aspect of longitudinal wave 
engineering. 


The mind is electromagnetic in nature, and itself of the time-domain. It is not observable in 3- 
space. There is no thing you can point to that is the mind. As Bearden says, "The mind is time - 
like." 


The longitudinal scalar EM waves are also of the time-domain. By overlaying certain infolded 
patterns (oscillations in time) on the longitudinal waves, a thought or feeling may be made to 
arise in a person or persons who are in the interference zone (where the wave beams cross). 


The person will not notice anything, feeling that this thought or idea is his or her own idea. The 
longitudinal wave pattern might be a wave of panic or fear that spontaneously sweeps over you, 
perhaps inexplicably. It could even be in the form of a sudden intense patriotism. It could be 
explicit words and phrases, which everyone would think they had thought of by themselves. Or it 
could be rage and hatred, angry and violent. On the other hand It could also be a continuous 
sense of docility and placidity. This is the brave new world of psychoenergetics and the coming 
"Mind Wars." 


Scalar Psychoenergetics in its most primitive form simply "entrains" all minds in the target area 
into a deep hypnogogic trance. In this state of mind people would be suddenly extremely 
suggestible, and would likely believe anything they are told, and would obey any orders given. 
Talk about winning the hearts and minds of the American People! 


Tom Bearden makes me think of Paul Revere , who heroically conveyed important warnings for 
the sake of the new nation. But the words of the famous phrase have now strangely and curiously 
mutated into the once-inconceivable: "One if by land, Two if by mind." 


Indeed one strategy in a Mind War would be to simply take over the minds of the "leaders" of the 
enemy nation. The targeted leader would not be aware that anything was amiss, although he 
might begin to make unexpected changes in policy. 


And are, in fact, any of our "leaders" already having secret thoughts that are not their own? Who 
knows? Frighteningly, we can no longer be sure. The new sciences of scalar electromagnetics 


and psychoenergetics are even now plunging humanity into a sudden science-fiction like world 
beyond anything in humanity's previous imaginings. 


"The Russians reached the point in the mid 1990s that they could take over control of a 
person's mind, with modified longitudinal EM waves including some time-polarized EM 
waves, and with a team of specialists (estimate 25-30 per transmitter, and one transmitter 
and team per controlled person)." Bearden http://www.cheniere.org/misc/time.htm 


In a slide Bearden illustrates how a Scalar War would involve a psychoenergetics attack on the 
operators of the enemy scalar installation, entraining their minds into hypnogogic trance and 
getting them to shut down their systems. 


And ultimately psychoenergetic warfare goes to the very heart of human identity itself. For if my 
thoughts might no longer be "mine," then who and what am I? Can my very sense of being "me" 
be hijacked by some nefarious psychoenergetic scheme? Will the "secret government" eventually 
dictate directly into your mind how you feel about yourself? Or what you think you are? Or what 
you should do? 


How Does Longitudinal EM Mind Control Work? 


The physics of scalar psychoenergetics as expounded by Col. Bearden seems even more arcane 
and over-my-head than that of extracting energy from the vacuum. I can't understand it, but I 
look through it anyway. Each time another tiny understanding might occur, or a term might fall 
into place. I know the mathematics is forever beyond me. 


One paper to begin with is “Mind Control and EM Wave Polarization Transductions” This is 
such serious stuff that Bearden includes a strong warning about misuse of this knowledge. 
Psychoenergetics weapons can mentally maim and physically kill. 


Warning! 


(From "Mind Control and EM Wave Polarization Transductions") 


"This article refers to experimental research techniques which can be detrimental or lethal 
in the hands of any but highly skilled, qualified experimental scientists proceeding under 
proper laboratory safety procedures. The purpose of this article is strictly for information 
to properly qualified and authorized scientists in certified laboratories. We do not propose 
or condone any use of these procedures for nonapproved practice of medicine without a 
license. Neither the publisher nor the author are responsible for accidents or outcomes in 
the use of these experimental procedures and techniques. Any researcher who performs 
these procedures and experiments is acting on his or her own volition, and is solely 
responsible for insuring safety, qualifications, and legality of the acts and their results. 

We neither suggest nor condone unauthorized experimentation on human subjects. Such 
is a criminal violation of the constitutional rights of the subject under Federal and State 
laws, and is both illegal and immoral." 


Bearden http://www.cheniere.org/explore%20articles/mind%20controll/p01.htm 


After the serious warning comes the description of the paper. This is heady stuff for the layman. 


"Calling full attention to the special note above, in this paper we present a high-level 
overview of the novel electromagnetic nature of mind operations, mind and body 
coupling, and intent - the induction of physical 3-space EM energy changes into the brain 
and nervous system, and into every cell of the body, from the mind's time-like coherent 
operations. We summarize the time-polarized electrodynamics used to engineer and 
affect mind operations and the mind-body coupling loop. Transaction mechanisms 
whereby differing EM wave polarization’s can be transformed one-into-the-other are 
presented." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control1/p01.htm 


I will leave it to the technically astute to try to understand the mechanisms of operation which 
are described in scientific language. But there are tidbits for the layman. Here he speaks of the 
difficulty Western scientists have in opening up to the "immaterial" (longitudinal wave) nature of 
the human mind. 


Western Science Remains Largely Materialistic 


"Tronically, most Western scientists are materialists and consider "mind" as a mystical 
and nonscientific concept. They tend to consider mind operations and functions either to 
be simply "meat computer" operations and functions, or at best to be very weak ordinary 
transverse- wave EM operations and functions in the brain and nervous system. This 
serious self- limitation exists because in the body we measure only weak TW [transverse 
wave] EM operations and functions correlated to biological behavior and brain 
operations. We simply do not know how to measure "mind operations" directly. 


"With no mind measurements possible and no instruments, it is understandable that 
Western science considers only the physical side of the mind-matter interface. 


"Presently our scientists do not measure the longitudinally- polarized EM wave operations 
and functions in the body and around it in nature. Few of them are aware that a 
maelstrom of such LW [longitudinal wave] functions exist in the body and in all of nature 
in general." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control1/p05.htm 


Western methods of influencing the mind with EM waves have only used transverse waves, not 
the longitudinal waves of the vacuum. If only transverse waves are used one pretty well has to hit 
the target mind with a sledgehammer of waves. 


Western Science knows only transverse EM waves 
Brute Forcing Time Functions versus Fine Control Methods 


"Tronically, Western mind control researchers using transverse EM waves for mind 
control research, are using a brute force method of evoking and using vacuum engines 


(spacetime curvature engines) and a special form of general relativity, although they do 
not appear to realize it. 


"While KGB scientists also use TW EM "brute force" TW waves when necessary, they 
do "imprint" or "activate" those waves with the desired internal LW and time- polarized 
EM wave and photon structures required to directly perform the mind engineering 
desired... Bearden 


"These "fitted brute-force models" certainly can be very powerful, and certainly can 
produce the exact results shown in the experimental verifications of the fittings. 
However, they do not of themselves allow sophisticated design for example of the 
necessary time-polarized wave assemblies for engineering the entire human collective 
unconscious simultaneously, or for engineering the entire collective unconscious of all 
species on Earth (i.e., Gail’s collective unconscious), or even for precisely engineering 
the memory and knowledge base of an individual. 


Bearden http://www.cheniere.org/explore%20articles/mind%20control1/p09.htm 


The seemingly magical operations of psychoenergetics, sometimes called "psychotronics," 
cannot be achieved with ordinary transverse EM wave energy. But they are possible with 
longitudinal scalar waves because the mind itself is scalar in nature. 


"We note that all mind operations are time-like, i.e., they are comprised as scalar EM 
photon functions and scalar EM wave functions. Thus the mind is a very special kind of 
electromagnetic system, existing in the time domain..." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control1/p08.htm 


The engineering of the mind can only be accomplished with the waves of time. 


The course of psychoenergetics development necessitates the building of a vast database of 
settings and patterns which bring about given mental and/or emotional states. A kind of "gnome" 
of the psyche. Bearden describes the process of the decoding of this "gnome." 


"Now the scientists would perform many phenomenology experiments, making one little 
change at a time and profusely recording the data. Each time, they would establish the 
physical change(s) that occur in the body and/or the mental and emotional changes that 
occur in the mind for each spectral reinsertion back through the "ship's portholes". They 
would simply but painstakingly (over some years) build up an extensive database of those 
individual correlates. 


"In these experiments, the experimenters will eventually be able to provoke any body or 
mind change they wish. Strong emotion. Intense pain. Intense pleasure. Painful thoughts. 
Images. Memories. Perceptions. Dreams. Visions. Memory losses. Memory changes. 
Personality changes. Etc. The "delta" in the emission spectrum (the changes from zero 
reference spectrum) represent the precise totality of all mental, physical, organic, 
chemical, etc. changes and interactions." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control3/p01.htm 


"A second stage in the research would be to test the correlates and porthole insertions 
upon a statistically significant cross section of ordinary people, and/or specialized 
populations (such as toughened soldiers). The program would evolve a highly complex, 
very effective, ever-improving science and technology of mind and behavior control and 
engineering mechanisms, complete with finished database and developed applications 
equipment." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control3/p02.htm 


Summing up his paper Bearden speculates on what the actual situation the science of 
psychoenergetics probably is. The intense secrecy with which this knowledge has been kept from 
the public has led to the current farce of the "government" pretending it all does not exist, and 
this secrecy may have now put us at great risk. 


"The implication is that in the West one or more highly classified, sustained, heavily 
funded developments in advanced mind control programs, probably exists and probably 
has existed for some time. Due to loose formation of rogue groups inside such programs, 
they may have dual or triple purposes, may not operate under very much legitimate 
government control at all, and may operate specifically for the purposes of the rogue 
group or groups that have gained control. 


"In a nutshell, that's what may be going on in the clandestine mind control projects in 
several Western governments. The involvement of at least some rogue groups, some 
being "cowboys" who operate well outside all laws and ethics, could also result in such 
things as assassinations, clandestine testing on individuals without their consent, etc. In 
short, it could account for what seems to be actually occurring. As also is "usual" in such 
a mess, one or more of the rogue groups eventually may become very powerful because 
their secret weapons are very powerful. They may become confident, thinking they have 
the "best in the world." They may actually believe they are ahead of the Russians..." 


"Remember that, in every large and powerful human organization, the basis for rogue 
groups is power and secrecy. They are always seeking to increase their power, control, 
influence, prestige, etc. Nothing else. Patriotism and mission are—to rogue groups— 
often just idle words. They have their own agendas. And being rogue groups, they may 
well bring in unethical, immoral tricks: assassination, bribery, entrapment, 
disinformation, plausible deniability, etc. A certain percentage of a highly secret rogue 
group will wind up using all these things and more. It's a human characteristic, the old 
primate dominance game. Only now disguised and hidden under deep classification." 


"The Russians, with their additional knowledge of the actual mechanisms in the 
transforms, will be much more advanced than the West, because their fundamental 
psychoenergetics science is far more advanced, so long as we continue to use the old U() 
electrodynamics. Further, the Russians have decades of use of longitudinal interferometry 
beams to reach right through the earth and ocean and produce stringent EM effects at a 
distance. So they will also be able to do the same things here in "mind control" with LW 
[longitudinal wave] interferometers, through intervening mass." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control3/p05.htm 


Bearden cites two examples where he believes the Russian KGB tested the psychoenergetics 
capabilities of their scalar interferometers. One was the case of Captain Button in his A-10 
"Warthog" aircraft on April 2, 1997. 


"Over Arizona, Captain Button was thrown into a hypnogogic state, and his perceptions 
instantly altered and controlled. In his instant "dream-waking" state, everything seemed 
perfectly normal. His sense of direction was altered a bit more than 90 degrees, so he 
simply corrected and turned and "flew toward the range”, actually flying off course by 
more than 90 degrees and ignoring radio contacts. He flew right on out of Arizona." 


"At one point he circled, probably thinking he was over the range, and he probably 
dropped his ordnance there. Then he "flew on back toward home," as he thought in his 
waking dream state, until his fuel ran out and he crashed and died in the explosion— 
dream- thinking until he died that everything was normal. All the while, his sense of the 
passage of time was altered. To him, in his dream-thinking, dream-acting state, 
everything was normal and nothing untoward had happened. So the distant KGB 
transmitters and associated psychoenergetics team controlled him for over an 

hour. "Indeed, that was the exact purpose of the test: demonstrate control (at a great 
distance) of a skilled person performing highly skilled tasks." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control3/p06.htm 


The paper “Mind Control and EM Wave Polarization Transductions” ends with the most chilling 
and frightening possibility of all: the psychoenergetic engineering of the human species as a 
whole. 


The Ant World 


The Final Race for Direct Mind Control of the Entire Human Species 


"The KGB psychoenergetics weapons scientists—because of their direct measurements 
and detections (and use) of t-polarized waves and LWs [longitudinal waves] for 
decades—also understand that Jung's collective unconscious mind (of the entire human 
species) also has its own time-like operations and correlates, which one measures also 
when using t-polarization measurements and sorting it all out. The collective unconscious 
mind operations are buried several levels deeper inside the recursive Whittaker 
structuring inside the EM fields, waves, and potentials. "The KGB scientists also know 
that something very like Gaia — a collective unconscious mind for all species on earth — 
also exists, and they are striving to be able to sort out and measure that one as well. The 
Gaia operations are buried even deeper in the recursive structuring inside the EM fields, 
waves, and potentials.""Actually, from day one, the Russian mind control scientists have 
had their eventual goal set upon this "deeper area of mind and possible mind control" of 
the entire human species. 


"Tam convinced that the KGB psychoenergetics scientists understand this deeper area. If 
they can learn to directly engineer the collective human species unconscious, they can 


then convert the human species easily into a sort of "ant" society, modeled along ideal 
Communism lines, except of course with an excluded "hierarchy at the top” running 
everything. The "ant society" — communist style — is still a variation of feudalism (all 
systems tend to feudalism or some form thereof). "The KGB psychoenergetics weapon 
scientists are seriously pressing on toward that very goal. In my opinion they are not very 
far from it right now... 


"Some versions of Russian mind control devices were used on Russian soldiers in the 
Afghan War to condition them for performance of merciless acts." 13 


Bearden http://www.cheniere.org/explore%20articles/mind %20control3/p07.htm 


More about "The Ant World" 


Whether it is the Russians planning an "ant world" society or rogue U.S. black-ops groups 
withholding a great boon from human race, the secrecy on all sides around has allowed largely 
criminal elements to take over this technology while leaving the civilized elements in the dark. 
Openness and the spreading of this knowledge among good and decent people is essential, and 
for that we will have to overcome our frightened denial. 


"Meanwhile, rogue groups amongst Western clandestine mind control researchers will 
probably arise if they have not already done so. They will likely seek to increase their 
personal control and further isolate the programs from orthodox government review and 
from government and legislative control. They may even divert the research into highly 
illegal and unethical means, because it furthers their own rogue agendas. That is how 
clandestine U.S. government research can sometimes go sour, unless great care is 
exercised by the oversight committees in the House and the Senate. 


"Sometimes when rogue groups do gain control and total secrecy of a given new 
technological area, then what appears to be "U.S. government operations" do start to 
encompass a criminal and unethical operations, hidden usually beneath the deep veil of 
high classification. Also, if it's "scientific," no one is ever brought to justice, even if the 
"evil science actions" are uncovered and publicly revealed." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control3/p08 .htm 


Like the huge energy of the Tesla howitzers, the ability to engineer the mind with longitudinal 
waveforms is a seeming "magical" thing which can be used for good or ill. Bearden envisions 
that further developments will allow something like the "downloading" of knowledge via scalar 
interferometry. Everyone could be highly educated, and quickly and easily. 


In the conclusion of the paper "Mind Control and EM Wave Polarization Transductions" 
Bearden makes a plea to the nations of the world regarding the use of psychoenergetic 
engineering. 


"Let us hope this great new area, already off to a bad start, can be bridled and steered in 
the direction helping and healing people, rather than killing or abusing them. The 
excesses in its bad use are a potent threat to all nations on earth. 


"Yet it can revolutionize medical science, education, communication, and psychology. 

We foresee the day -- perhaps 30 years hence -- when education will be accomplished by 
directly loading the software into the mind. Then in three weeks one will "load" a 
doctorate, say, in physics. In three more weeks on will also load a doctorate in chemistry. 
Another three weeks, in electrical engineering. Another three weeks, an MD And so on. 
When that happens then truly everyone on earth can be educated. Freedom from 
ignorance may well be another great freedom that is legally recognized. There will be no 
impoverished large groups lacking the education to find decent, productive jobs. 


"We urge all nations to use the principles involved: not for human abuse, but for healing, 
educating, uplifting, and life-expanding of every person on earth. If we do, we shall all 
have a far brighter future. Then we shall check what has started out to be the Sword of 
Damocles and turn it into the golden Millennium." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control3/p08 .htm 


(Perhaps after so many frightening topics a slight break is in order here to consider the lighter 
side of psychoenergetics. For example, what will be the ultimate impact on the entertainment 
industry?) 


The Feelies at Last! 


Psychoenergetics will be able to bring about at last, for better or for worse, Aldous 
Huxley's fanciful idea in his novel "Brave New World," an entertainment format which 

he called "The Feelies." Those were something you went to, like going to the movies, but 
you would experience all the actual feelings themselves, as if the depicted events were 
actually happening to you. Although our "leaders" seem too dim to grasp what is going 
on in the world of scalar electromagnetics, it should not take some young Hollywood 
genius too long to understand that The Feelies are now possible, and that the immense 
megabucks of potential profit more than justify heavy investment in bringing it to 

market. 


One can imagine that first "Feelie" theater, 'The Huxley" perhaps, a large comfortable 
area surrounded by nine giant screens (not just one screen!), which become 3D if you put 
on your headset. And The Huxley is fitted with the finest sound, and oh, by the way, a 
modest sized scalar interferometer with computer. And there are one or more new tracks 
now recorded on the film next to the sound track. These are the digital patterns of 
thoughts, feelings, and ideas to be fed into the theater's interferometer. And these 
thoughts and feelings and ideas will be felt by the audience as if they were their own 
thoughts and ideas. It is an entirely new art form. Psychevision. 


As important (and no doubt famous) as the actors would be the "feelers," those from 
whose minds the feelings were lifted in the original programming of the Feelie tracks. 
Because, for example, Brad Pitt might be a good and handsome actor, but can he really 
feel it? Like the dubbing of foreign language films, it might be necessary to dub the 
"emotional track" using a deeper and more profound person's feelings, thoughts and 
ideas. 


It might even be engineered so that if you sat on one side of the theater you would feel 
like the hero, and on the other side you would feel exactly like the bad guy! What would 
that lead to? 


We have all cried at a movie some time, most people have, though they might not want to 
admit it. But this would be deep sobbing and a flood of tears, if the director so desired it. 
You would feel it at your core. Or, take a big chase scene, you would be terrified. They 
are breathing down your neck! You would be gripped by panic. 


For that matter, the whole genre of Horror-Feelie would be too much for many people to 
take. Do I really want to feel that an actual vampire is tearing at my throat with his 
fangs? 


A Religious Feelie would make you feel the exaltation of a saint at his prayers, or give 

you the definite feeling that you are Christ suffering on the cross. All the pain could be 
there too. The stickiness of the blood. The very feeling itself: "Why hast thou forsaken 
me?" Who among us could come up that despair for scanning? Had this been developed a 
bit earlier we might watch a documentary of, say, Mother Theresa, containing her own 
actual deep sense of compassion, which we would feel arising in us as our own. 


Then again, a Psychedelic Feelie could induce an LSD-like state and simply blow the 
audience's minds. 


Even in its simplest most primitive mode, the hypnogogic trance induction with its 
increased suggestibility, would completely alter the experience of even ordinary current 
movie going. 


6. As it Stands - 2002 


"Anyway, it's presently a "Mexican stand-off" with the various parties maneuvering with 
check and countercheck. That is the real "balance of terror" that is held by such a fragile 
balance." 


"You can see the implications if such weapons fall into the hands of the radical terrorists. 
Ordinary positive energy EMP shooters can be made fairly readily and cheaply from 
nearly just Radio Shack parts or surplus parts. It just takes some know-how... When and 
if the Yakuza [Japanese mafia] gets those (and they will, it's just a question of time), you 
can begin to appreciate some of the turns this present terrorism and our war on it will 
take." 


Bearden http://www.cheniere.org/correspondence/021702a.htm 


The very thought of the building of one of these howitzers by "some lone-nut gunman" from 
Radio Shack parts makes one realize how serious it is for humanity to face the crisis it has come 
to. 


Once again, as at the dawn of the nuclear era, humanity finds itself at the crossroads of Heaven 
and Hell. As a species, we must stop and consider. And there is at least one real difference 
between this visit to the crossroads and the last: this time there is a very real possibility of a true 
"earthly heaven" on the Heaven side. 


The poor nations could come to a good life. Disease could be largely eliminated. Fossil fuel 
pollution could end. Global warming could be solved, and the weather could be managed in a 
humane way, bringing water where there is drought, and sunny skies where there is flood. Scalar 
interferometry would be there to avert any possible hits by asteroids or comets. Mars could be 
colonized and terraformed. Everyone would be highly educated through psychoenergetic 
downloading of knowledge. And the wisdom of the wise could be realized directly through 
scalar connection to their minds and hearts. 


These stunning sudden possibilities give me pause to think: if our species has reached this 
crossroads in such a short span of centuries, then surely other species in this vast universe have 
passed this way before and long ago. And of those who chose the path to "planetary heaven," 
what is their life like now? It might be good if some of them were with us now, to guide us 
through this last struggle over this pesky old good-and-evil problem. It is our last chance to 
choose the path which benefits the whole species, and not just some elite group or faction. 


The Disclosure Project 


One person working tirelessly to bring to bring these technologies into the open is Dr. Stephen 
Greer of the Disclosure Project, which is calling for congressional hearings into the issues of 
UFOs and the free energy technology that was, perhaps in part, reverse-engineered from them. 


"Once abundant and nearly free energy is available in impoverished areas for agriculture, 
transportation, construction, manufacturing and electrification, there is no limit to what 
humanity can achieve. It is ridiculous — obscene even — that mind-boggling poverty 
and famine exists in the world while we sit on classified technologies that could 
completely reverse this situation. "So why not release these technologies? Because the 
social, economic and geo-political order of the world would be greatly altered. Every 
deep insider with whom I have met has emphasized that this would be the greatest change 
in known human history. The matter is so highly classified not because it is so silly, but 
because its implications are so profound and far reaching. By nature, those who control 
such projects do not like change. And here we are talking about the biggest economic, 
technological, social and geo-political change in known human history. Hence, the status 
quo is maintained, even as our civilization hurtles towards oblivion... 


"With the types of weapons currently in the covert arsenal — weapons more fearsome 
even than thermonuclear devices — there is no possibility of a survivable conflict. Yet in 
the darkness of secrecy, actions have been taken on behalf of every human that may 


endanger our future. Only a full, honest disclosure will correct this situation. It is not 
possible for me to convey in words the urgency of this." 


Dr. Stephen Greer http://www.disclosureproject.org/ES -DisclosureImplications-2.htm 


Greer and his team have assembled hundreds of witnesses, many of whom are military or ex- 
military, who are ready to testify to congressional hearings what they know about the covert 
black projects which have kept free-energy and antigravity propulsion technology secret from the 
people. 


Greer points out the need to regulate these technologies so they are limited to peaceful uses, but 
this is of course difficult when the government simply chooses to pretend they do not exist. In 

the meantime, as the President and the Defense Department continue the charade of war-as- 
usual, those scalar (longitudinal wave) installations which DO exist continue to fall into ever 

more sinister hands. And there is no reporter in the press brave enough to ask, "Mr. Secretary of 
Defense, what steps are you taking to defend our MINDS from attack by the big Russian 
longitudinal interferometers?" 


Longitudinal Interferometers are Proliferating 


In a later statement Bearden reveals that in fact the Yakuza [Japanese mafia] has already leased 
some of the interferometers with a nearly $1 billion "down payment:" 


"After the collapse of the Soviet Union's economy, lots of things got available for lease or 
purchase that would never have been under the old system. That happened in the 
resulting economic chaos. The Russian Mafia rose to prominence, as did some wheeling 
and dealing entrepreneurs who played both ends against the middle. 


"In that atmosphere, and in the need for money, the KGB allowed leasing of the earlier 
longitudinal EM wave interferometers to a consortium of the Yakuza and Aum 
Shinrikyo. They did this only after they had tested and deployed their great new quantum 
potential weapons. That class of weapon is the dominant weapon on earth. Five nations 
now have it: Brazil, Russia (KGB), China, and two nations friendly to the U.S. The deal 
to lease many of the earlier LWIs [longitudinal wave interferometers] to the Japanese 
Yakuza and Aum Shinrikyo was consummated at the end of 1989, with a down payment 
of $900 million in gold bullion as "up front" money. I don't know what the lease per year 
was and is, but probably something like a billion dollars a year. So the rogue Japanese 
acquired longitudinal EM weapons and that technical know-how. In fact, the Yakuza is 
producing certain kinds of those in its own facilities in Japan now." 


Bearden http://www.cheniere.org/correspondence/030202a.htm 


Personally, I am a little uncomfortable with the knowledge that the Japanese mafia may now be 
able to insert things into my mind. I'd like to sleep at night knowing that my dreams are my own, 
such as they may be, and not some weird fantastic visions cooked up by a criminal organization. 
This is a world emergency. 


And in Bearden's analysis, it all comes back to the issue of energy. It is the energy crisis which is 
now provoking the current "oil wars," since oil production has hit the "Hubbert Peak" and will 
decline. And the electrical power grids must be replaced with scalar power as fast as possible, for 
these grids are now totally vulnerable to any possessor of longitudinal interferometers. They can 
all be wiped out in minutes. By anyone who possesses or controls a Tesla howitzer. 


"Anyway, in my personal view, we should have a national Manhattan Project right now, 
to develop decentralized electrical power systems taking their energy from the vacuum . . 
. The MEG is real and so are several other systems invented by private inventors and 
colleagues. All these efforts should be massively funded and massively and quickly 
developed. The survival of this nation is going to depend upon it. . . . There are many 
other facets, but the major point is that our scientific apparatus and the public are still 
unaware of what a desperate struggle we have entered, since it was thrust upon us. 9-11 
was a wake-up call. It was certainly bad enough, and one grieves for those lost American 
lives. But I fear the worst is yet to come, and it is coming at us like a runaway train 
hurtling right down the track at us." 


Bearden http://www.cheniere.org/correspondence/021702a.htm 


"The electromagnetic weapons mentioned by the Secretary of Defense in April 1997 are 
in terrorist hands also, including the Yakuza and Aum Shinrikyo. That rogue group 
leased those earlier weapons on site in Russia, from the KGB, at the end of 1989. The 
SecDef stated that such weapons were being used to initiate earthquakes, initiate 
volcanoes into eruption, and control and engineer the weather. Quite true. And presently 
there is a truly massive set of weather engineering operations going on over North 
America, from that rogue Japanese group manning the weapons in Russia. Some 10 
nations of the world now have the type of longitudinal EM wave interferometer weapons 
(which are what the SecDef was most probably referring to). There are other even more 
fearsome weapons, possessed by five nations. So a great deal of the state of the world is 
not covered in the news at all, and will not be... 


"We have been in an undeclared war of an eerie kind for some decades. That war seems 
now to have started to heat up also. The destructive capability of some of these weapons 
is awesome, and far greater than nuclear." 


Bearden http://www.cheniere.org/correspondence/021702a.htm 


"In that sense, the first phase of WW III is already completed. Now we are only waiting 
for Phase II. 


"It is against that backdrop that I think one must "analyze" such things as how fast we 
will be replacing the power grid (it's going to go anyway, and catastrophically, the 
terrorists will see to that). And everything we have is critically dependent upon energy, 
from the economy to jobs to mobility, to the millions of trucks that transport our goods 
every day, etc. 


"As far as I am concerned, we are already late in declaring a great national emergency in 
energy, because of the coming destruction of the present energy infrastructure. The 


scientific community should lead, follow, or get out of the way. The emergency is not in 
seeking "alternative but conventional" systems. It is in developing "energy from the 
vacuum" on an emergency, crash basis. 


"Unfortunately, everywhere I look I just see business as usual. Most Americans (and 
news media) seem to think, hey, Afghanistan is finished except for a bit of cleanup, and 
it's just about over). 


"Tt isn't. It has only just begun." 
Bearden http://www.cheniere.org/correspondence/021702a.htm 


Beyond the Howitzers: Quantum Potential Weapons 
Do not use EM propagation through space 


As more and more nations acquire the scalar interferometers, Bearden speculates on the next 
generation of longitudinal weapons called "quantum potential" [QP] weapons. 


"The quantum potential weapons are presently only held by three nations: Russia (in the 
hands of the KGB, which is now know by its new name), Brazil, and the "friendly little 
nation." Red China may be working on them, but is just at the beginning... 


"The QP weapons have been highly reserved by the Russians. However, the complete 
extent of their capabilities is still being figured out... 


"The quantum potential weaponry (possessed by only three nations) is supreme, because 
it uses multiply connected spacetime, and DOES NOT involve propagation of EM energy 
through space as does the longitudinal EM wave interferometers. 


Bearden http://www.cheniere.org/misc/qp.htm 


"The operational deployment of full-scale strategic QP weapons on site in Russia 
occurred at the end of 1989, which is when the formal weapons first went operational. 
These weapons are not in the inventory of the regular Russian armed forces, but all 
research and development, manufacturing, deployment, an manning and employment is 
under the ruthless control of the KGB. Shortly thereafter (within weeks), the KGB leased 
many of their earlier longitudinal EM wave interferometer (LWI) weapons to a rogue 
Japanese group comprised of the Aum Shinrikyo and Yakuza." 


Bearden http://www.cheniere.org/corres pondence/021401.htm 


In another paper, "Time Polarization - Significance and Weaponization," Bearden tells the story 
of how a KGB longitudinal wave attack was averted by the longitudinal weapons of a "friendly 
small nation." 


So as it stands, it is precarious. Not until the people demand an end of what author Jim Marrs has 
dubbed the "Rule by Secrecy," can the people's representatives tackle the big problems of a 
worldwide ban on Scalar Wars and the shifting over to an essentially oil-free economy. 


Latest Update from Tom Bearden - March 2002 


The whole situation is changing so fast that when I asked Tom to look over this article he 
mentioned the seeming contradiction when some of the above statements are taken together. At 
different times the information he has is updated so one has to keep a kind of running track. He 
was kind enough to clear up the confusion here with the situation as it stands as of March, 2002. 


"We knew of three nations having the QP weapons for some time. Then we found out last 
year that five nations had it. So that explains my using the figure "three" first (which 
represented what I knew at the time). Later I found out about the other two nations. 
China, e.g., only deployed its QP weapon this past year. So that explains the apparent 
contradiction between me using "five" in later papers and "three" in earlier ones. It was 

the best information I had at that time. Might mention that so the reader will understand 
the apparent discrepancy." Tom Bearden 


Emptiness is Full of Energy 


"The Tao is an empty vessel; 
it is used, but never filled. 
Oh, unfathomable source 

of ten thousand things! 


"Oh, hidden deep but ever present! 
I do not know from whence it comes. 
It is the forefather of the gods." 


Lao Tzu -Tao te Ching 


Afterward 


Because of the extreme seriousness of the topics brought forward in this article, I asked Tom 
Bearden to look it over to make sure I had not gotten anything too terribly wrong or mixed up. I 
did not want to pass on any misunderstanding of my own. I felt a little nervous writing to an 
eminent scientist, and hoped I had not presumed upon his time. 


But Tom was so kind as to answer immediately, and to my relief I had not gotten anything too 
terribly wrong. Here is his letter, in which he clears up a misunderstanding, and reports on his 
current health treatment, and gives a call to the young grad students to turn themselves loose in 
the whole new field of scalar electromagnetics and free energy. 


Subject: RE: Article on Tom Bearden and "Scalar Wars" 
Date: Fri, 22 Mar 2002 22:54:01 -0600 


Bill, 


Well, I must say I'm astounded at your persistence and hard work in congealing all that together. 
My compliments on a hard job quite well done. 


Couple tiny things: In the area mentioning Kervran and Kaznacheyev: Kervran was French; 
Kaznacheyev was and is Russian. Little typo of "spredding" the immune system. Should be 
"spreading". 


We knew of three nations having the QP weapons for some time. Then we found out last year 
that five nations had it. So that explains my using the figure "three" first (which represented what 
I knew at the time). Later I found out about the other two nations. China, e.g., only deployed its 
QP weapon this past year. So that explains the apparent contradiction between me using "five" in 
later papers and "three" in earlier ones. It was the best information I had at that time. Might 
mention that so the reader will understand the apparent discrepancy. 


Otherwise, it's pretty accurate. 


Just now I'm letting the weapons take care of themselves; have to, as I will be recovering now for 
nearly a year from now after the heart attack last year and discovering that I had contracted 
mycoplasia (the BW modified kind) in Canada in 1968. Finally got a test which confirmed the 
chronic mycoplasia (which I had for 33 years!). The stuff burrows inside one's red corpuscles, 
then draws nutrients from the hemoglobin, hardening it and reducing its ability to take on oxygen 
(by as much as 50% or more). The resulting symptom is loss of endurance (which I had for that 
33 years) -- the so-called "chronic fatigue syndrome". 


Many of the Gulf War Veterans who are sick also have it, though they apparently have other 
complicating factors as well. A very high percentage of persons with chronic fatigue syndrome 
also have mycoplasia. The treatment for the long-standing mycoplasma infection of that nature is 
to stay on antibiotics for a year. The only time the mycoplasma is vulnerable is when one wears 
out a red cell in normal usage, and the body makes a new red cell to replace it. The mycoplasma 
comes out of the dying cell to infect the new replacement cell, so it is exposed and vulnerable at 
that specific time and that time only. The antibiotics kills it at that time. Hence the necessity to 

stay on antibiotics for such a long time so it is continuously in your bloodstream (I've already 

been on antibiotics for over two months, and have at least 10 more months to go). We also take a 
little medical oxygen every day. 


Another symptom of the mycoplasma infection is the association of runaway fibrillation of the 
heart. To stop that, there are pills one takes, and they stop it. But they also further reduce the 
volume of blood pumped by the heart, so that this projects one right back into the hypoxia, dizzy, 
loss of balance, etc. Catch 22 situation; the fibrillation will build and cause heart attack, stroke, 
etc. if not stopped, and if stopped it puts you back in the hypoxia which can cause many things! 
With the conventional treatment, you're damned if you do and damned if you don't. Hence the 
need for a little extra medical oxygen, so you can take the "heart clamp" pill and stop the 
fibrillation, but also augment the oxygen enough to continue to survive without a stroke or some 
such. Interestingly, it's very difficult to even obtain a mycoplasma test, and Medicare fights you 
tooth and nail over paying for the oxygen. Either they will pay for it or I'll pay for it myself; it is 
absolutely necessary. 


After a heart attack, one is treated in the heart clinic by specialists who are very caring and 
excellent practitioners, but know nothing of mycoplasma infection, so not consider it even a part 
of "heart disease", and who are rather puzzled when one has no clogging of the arteries, has the 
right count of red corpuscles (largely nonfunctional, of course, but there), pumps the right 

amount of blood, etc. So they identify and treat only the runaway fibrillation, do not prescribe 

the oxygen -- and essentially place you on a regime as best they know, but one that is guaranteed 
to kill or maim you or turn you into a totally disabled person or human vegetable via stroke, 
paralysis, etc. Fortunately my family doctor will prescribe the oxygen anyway, though I may 

have to pay for it myself. Whatever works! 


However, I'm slowly improving little by little, working as much as I'm able to and trying to 
finish my book: Energy from the Vacuum: Concepts and Principles, and get it to the publisher 
for publication later this year. Hopefully the book will turn all the interested young grad students 
and post-docs loose in the free-energy area. They will not have to spend 30 agonizing years to 
get to where I am, and where a few others are, but can simply start here and go forward. Since 
speed to develop energy from the vacuum is of the essence because of the world situation, I'm 
moving on it as fast as I am physically able to. 


Meanwhile, working with the AIAS (Alpha Foundation's Institute for Advanced Study), the 
AIAS (15 authors) has now gotten about 20 scientific papers published in leading journals 
(Foundations of Physics, Foundations of Physics Letters, Physical Scripta, Optik, etc.) dealing 
with electromagnetic energy from the vacuum. Several more are either approved for publication 
or in the review process also. So slowly we are getting it into the mainstream scientific literature. 
Hopefully it will be in time, but it's cutting it close. 


Very best wishes, 
Tom Bearden 


Late update 


Massive display of longitudinal interferometers? 


UFO Fleet Taped Over Bedhampton, England 


Is this sighting a case of the testing of all the Russian (KGB) longitudinal interferometers at 
once? And coordinating their targeting through the woodpecker grid to a common place, as an 
exercise in making a massive scalar attack upon a given region? Was this a confluence of 
Russian Tesla howitzer marker-beacons? 


Sedhamnptormecngiand 


Certainly for a massive all-out scalar attack you would want coordinated movements of the target 
areas of many howitzers at once, for you could then just cut a bloody swath across a wide area, 
all the howitzer blasts marching across the land in a kind of scalar version of the "scorched-earth 
policy." All in a line, blasting, and heat, and mind waves. Or you might want to put the blasts all 
in the same place for a truly horrendous destruction. And on top of that biowar on citizens whose 
immune systems have been weakened with the quantum potential weapons. This is the latest 
version of Armageddon. 


And should any madmen gain control of these weapons, any rogue group at all, and should they 
have some agenda to radically depopulate the world, to simply kill by the billion, the means will 
be in their hands to do so. 


Update: MEG patent granted 
Motionless Electromagnetic Generator Patent Granted 


This message is from Jean-Louis Naudin, the French scientist who successfully replicated the 
Motionless Electromagnetic Generator (MEG) in France. He announces the granting of the 
patent to the MEG Builder's group at Yahoo. 


From: jnaudin509@ aol.com 


To: jlnlabs @yahoogroups.com 
Sent: Tuesday, March 26, 2002 2:20 PM 


Subject: [jlnlabs] (Info) GOOD NEWS : The Tom Bearden's MEG IS PATENTED 


Dear ALL, 


GOOD NEWS !!!! 


The Motionless Electromagnetic Generator from Tom Bearden is now PATENTED US 6362718 
granted on March 26, 2002 


US Patent 6,362,718 : 
Motionless Electromagnetic Generator ( MEG ) 


Abstract: An electromagnetic generator without moving parts includes a permanent magnet and a 
magnetic core including first and second magnetic paths. A first input coil and a first output coil 
extend around portions of the first magnetic path, while a second input coil and a second output 
coil extend around portions of the second magnetic path. The input coils are alternatively pulsed 
to provide induced current pulses in the output coils. Driving electrical current through each of 
the input coils reduces a level of flux from the permanent magnet within the magnet path around 
which the input coil extends. In an alternative embodiment of an electromagnetic generator, the 
magnetic core includes annular spaced-apart plates, with posts and permanent magnets extending 
in an alternating fashion between the plates. An output coil extends around each of these posts. 
Input coils extending around portions of the plates are pulsed to cause the induction of current 
within the output coils. 


Inventors: Patrick; Stephen L. (2511 Woodview Dr. SE., Huntsville, AL 35801); Bearden; 
Thomas E. (2211 Cove Rd., Huntsville, AL 35801); Hayes; James C. (16026 Deaton Dr. SE., 
Huntsville, AL 35803); Moore; Kenneth D. (1704 Montdale Rd., Huntsville, FL 35801); Kenny; 
James L. (925 Tascosa Dr., Huntsville, AL 35802) 


Appl. No.: 656313 
Filed: September 6, 2000 


For some technical info see my web site at : http://jnaudin.free.fr/html/meg.htm 


Best Regards 

Jean-Louis Naudin 

Email: JNaudin509 @ aol.com 

Main Web site : http://jInlabs.org 

Site France : http://jInlabs.multimania.com 


Click here to view patent # 6,362,718 


Patent Story on Rense.com: 


Rense.com 
MEG Scalar Energy Device 
Patented - Production Starts Next Year 


From Bill Morgan 
wmorgan @nycap.1r.com 
3-28-2 


Patent was granted on March 26, 2002 for "The Motionless Magnetic Generator," (MEG) US 
Patent 6,362,718, which is likely to become the first commercially available free energy device 
in history in about one year from now. The machine will provide free electricity from the 
vacuum, for the life of the device, which should be a very long life since it has no moving parts. 
You can see a picture of scientist Jean-Louis Naudin's MEG replication model at: 
http://naudin.free.fr/html/meg htm. 


It has strong magnets, coils, and a controller unit with the electronics. Naudin made the 
announcement to the MEG- builder's Yahoo group. The announcement has significance since the 
patent office has always been skeptical of devices which seem to "get-something-for-nothing." 
But according to the new science of scalar electromagnetics, the MEG does not break the law of 
conservation of energy. It's just that the energy is conserved in the fourth dimension, time, and 
not our 3-space world. 


The MEG provides electrical energy by tapping the longitudinal electromagnetic (EM) waves 
which exist in almost infinite abundance in the vacuum of space. This ocean of energy which 
permeates everything is sometimes called the "zero point" energy, since it remains there even at 
absolute zero temperature. 


Four inventors are listed: Stephen L. Patrick, Thomas E. Bearden, James C. Hayes, Kenneth D. 
Moore. 


Tom Bearden has explained the operation of the MEG on his website Cheniere.org, and also 
speaks about the new fearful weapons that can and have been made using the same "longitudinal 
waves" of the vacuum. 


The complicated physics of how the MEG works is explained in the paper "The Motionless 
Electromagnetic Generator: Extracting Energy from a Permanent Magnet with Energy 
Replenishment from the Active Vacuum,” which can be found at Tom Bearden's website: 


cheniere.org.(http://www.help4all.de/energy/MEGpaper. pdf) 


The first MEG units to be produced for sale will output 2.5 kilowatts of free electricity. Forever. 
They should be in production about a year from now. Facilities for manufacturing the device are 
being set up in an unnamed "friendly nation." 


This free electricity will flow indefinitely, without much, or any maintenance. The units may be 
hooked together to provide more wattage, so four of them would provide 10 kilowatts. After 
some production experience units will be made which output 10 kilowatts each. With a couple of 
those units a house could get off the electrical grid. 


Tom Bearden, one of the inventors has said "I will admit that the chief scientist of an important 
experimental group in a large company was rather stunned at the type of output we were able to 


obtain. The MEG may look like just a transformer, but it is not. It is a completely different breed 
of cat." This cat, it would seem, is out of the bag now. 


The ordinary EM waves we are familiar with are called "transverse" waves, to distinguish them 
from the new "longitudinal" EM waves of the vacuum. Bearden has explained in depth on his 
website cheniere.org that wherever there is a dipole (battery, generator, magnet) there is an 
unseen flow of longitudinal EM waves in that local vacuum, the only problem is in tapping that 
energy and "transducing" it to electricity. Bearden says that the problem with all the electrical 
circuits we have is that they are two-wire circuits, a loop by which half the energy goes back to 
destroy the dipole. In the MEG that closed loop is never made. So the dipole is not being 
destroyed. 


Patents are not granted on devices which do not work, so in a sense this announcement proclaims 
a new era. The MEG device itself proclaims and proves that energy is abundantly available 
everywhere, for free. We only have to build the devices to tap it. MEG type devices could be put 
into a car with an electric engine to make a truly fuel-less automobile. Electricity can be 

available in very remote places. People will be able to get off our very terrorist- vulnerable power 
grids. In an era of terrorism a highly dispersed power system would be most desirable rather than 
our centralized systems. 


What is somewhat astonishing to me is the discovery by Bearden et. al. that time itself is actually 
compressed energy, and that this free energy is actually coming from the time domain, the ocean 
of longitudinal EM waves which fill the empty vacuum of spacetime. In fact, time is energy 
compressed by the same factor that matter is compressed energy: the speed-of-light squared. 
Thus there is a new companion to Einstein's E=mc2. Can you say "E equals delta-tee-cee- 
squared?" The "tee" is time and delta-tee is change in time. 


A company has been set up to manufacture the MEG called Magnetic Energy Limited. 


The ramifications of free energy are enormous. The oil wars are not necessary. If we threw as 
much money at this technology as we are spending on the oil wars we would be free of the need 
for oil in less than a decade. With fuelless cars air pollution will be greatly lessened. Third 
world nations can raise their standard of living eventually. And the energy is free. And it never 
runs out. 


I have put together a kind of "Bearden for Beginners" article which explains some of the basic 
concepts of the current state of scalar technology. 


http://www.prahlad.org/pub/bearden/scalar_wars.htm 


The granting of the MEG patent is the herald of the new era of scalar electromagnetics, and the 
free energy which flows forever and never runs out. 


Bill Morgan 
wmorgan @nycap.1r.com 


Do the magnets run down after a while? 


Further developments: Tom Bearden clears up a question 


When the MEG patent was released many questioned the patent language which seemed to imply 
that permanent magnets of the MEG would "wear out" after awhile. I myself wondered about the 
same thing so I put the question to Tom, and here is his reply. 


Dear Bill, 
Thanks for the kind words; much appreciated. 


I'm not up to going on radio or TV, and won't be for quite some time. Still suffering from 
hypoxia, though very slowly improving, and will still be on antibiotics for 10 more 
months at least (maybe longer). 


Obviously an extensive dialog developed between the Patent office and our patent 
attorneys. As best I can understand it, the Patent office accepts the fact that a permanent 
magnet produces and emits energy, or has a history of accepting it. They do not appear to 
be at all cognizant of the broken symmetry of opposite charges, and hence of a dipole. So 
in their opinion (which seems to be vague), the magnet has to use itself up very gradually, 
or some such. So some rewrites were essentially required by the Patent office. 


All I can say is that a magnet is a very durable thing, so long as you don't heat it up too 
much or shock it to much. Certainly one will make a good 20 years, and of course there 
are plenty of magnets that have been around awhile longer. 


That said, in our earliest experiments we did "measure" some such effect, or so we 
thought, until we found that a particular instrument was bad and giving erroneous 
readings. So with a new instrument, we have not observed since then any such readings. 


Out of all that fuzziness came the inclusion of "using up the magnets gradually". So far as 
we are aware (after correcting those early readings on a defective instrument), we have 
seen no such measurements or effects since then at all. Nonetheless, just in case there is 
some very small effect in that respect, at least it's in there. 


Actually, as you are aware, capacitors and solid state components are the major concerns 
for failure, and any system does require maintenance, both periodic and whenever 
malfunction or failure occurs. The MEG is no different from any other device in that 
respect, so of course it will have a component failure rate and maintenance required from 
time to time, just as any other electromagnetic device. But without moving parts, it can be 
ruggedized and made very durable indeed. 


Please give Jeff Rense my regrets, and I do admire his work and his show. He's laying it 
in there. 


The depth of the scientific mindset against COP>1.0 is inexplicable, particularly when 
physics itself already has COP>1.0 validated experiments (such as Bohren's experiment, 


which outputs 18 times as much as one inputs by Poynting calculations), and it works 
every time. Any competent university optics lab can perform the experiment. Also, even 
the conventional texts admit that a charged capacitor or electret laid on a permanent 
magnet, so that the E of the cap or electret and the H of the magnet are at nght angles, is 
a "free energy machine". That silly thing will just sit there and pour out Poynting energy 

S = EXH indefinitely. Years and years and years. If you wait just a single year, that silly 
thing has changed the energy density of a volume of space a light year in radius, reaching 
out well beyond the solar system. Now that's a WHALE of a lot of EM energy that beast 
poured out in that year, and it will still be going strong and pouring it out at a steady rate. 
The charges and dipoles in original matter in the universe have been pouring out EM 
energy in that fashion for some 14 billion years, give or take a billion or so. It's also easy 
to see that, prior to Lorentz's ARBITRARY symmetrical regauging of the Maxwell- 
Heaviside equations, those equations prescribe both EM systems in equilibrium with their 
active environment, and EM systems not in equilibrium with it. The latter systems are 
permitted by the thermodynamics of open disequilibrium systems to perform five magic 
functions: (1) self-order, (2) self-oscillate or self-rotate, (3) output more energy than the 
operator inputs (the active environment inputs the rest of it), (4) power itself and its load 
(the active environment inputs all the energy, like a windmill), and (5) exhibit 

negentropy. That is a well-established thermodynamics. Lorentz arbitrarily discarded all 
such open disequilibrium EM systems in order to get simpler equations having analytical 
solutions and not requiring numerical methods. So he simply scrapped all the really 
interesting and challenging EM systems in Maxwell's theory. ARBITRARILY! 


That our scientific establishment continues to teach only that "half" of the theory, and not 
point out the rest to the young students, and not fund research into developing such 
systems that take energy from the vacuum, is simply inexplicable. It's a matter of total 
dogma, not science at all. 


But hopefully it is changing a little bit. At least now we cite chapter and verse when these 
things were done, and what they are, and the young grad students and post docs can go 
check the papers and make up their own minds. 


That is the real hope of the future: that we get a generation of young fellows, with 
excellent skills, who now know where all the skeletons got hidden in the closet, and 
understand that the electrical engineering model arbitrarily assumes an inert vacuum 
environment (falsified for more than a half century in particle physics) and a local flat 
spacetime (falsified for nearly a century by general relativity). 


Once they know that past history, and go read into what broken symmetry of opposite 
charges means for a dipole and for all dipolar EM circuits, they will set to and change 
that more than a century of error. In that case, we shall have numerous solutions to the 
energy crisis rather quickly, popping up all over. 


Good thing. It will certainly displace some great energy barons, but it will also free the 
populace. One can extract all the EM energy from the vacuum one wishes, anywhere, 
anytime, with ridiculous ease. One can produce that "electrical wind of energy" at will, 
by making a simple dipole and then letting it alone. The only energy problem is in how to 


then intercept some of that energy flow and "catch" it in a circuit, discharge it in a load to 
power it, and not use half the "caught" energy to kill that dipole that is gushing out the 
extracted EM energy from the vacuum. 


Very best wishes, 


Tom Bearden 


END 
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Tesla's Scalar Fields Still Beaming On! 


The superluminal (faster than light) scalar or longitudinal waves Nikola Tesla used to magnify 
and wirelessly transmit power are not just a thing of the past. IEEE engineer, Steve Jackson, 
discusses and demonstrates how they can be utilized today, and he is open sourcing it here! 


by Hank Mills 
Pure Energy Systems News 


Nikola Tesla is the father of the modern 
age. His inventions of radio, remote 
controlled devices, alternating current, 
and induction motors (among many 
others), paved the way for modern 
civilization. Yet other of his inventions 
barely saw the light of day, despite their 
tremendous potential. 


RECEIVER STATION 
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Such a severely under utilized technology 
is his wireless energy transmission 
techniques. By producing scalar 
(longitudinal) waves, he could achieve 
superluminal (faster than light) Px 
communication, send signals through any 
material including Faraday cages, and 
wirelessly beam power to receivers. 
Researchers like Steve Jackson provide 
hope that by open sourcing Tesla's work, 
scalar wave transmission can proliferate 
and positively benefit the world. 


= = 


SAVE $ AND TIME 


Make Biodiesel at Home! 


Tesla Generator - Build 
Your Own Generator 


Eliminate Your Power Bill Easy. 
Do It Yourself. Great Discount 


Last Thursday, March 24, 2011, Steve Now! Just $49. 

Jackson held a presentation and 

demonstration of a scalar wave tesla-energy.org Q) 
transmitter and receiver at a local IEEE 

meeting at McMaster University in 


Ontario, Canada. During the talk he gave 
4 to dy ig] 4 Jim Murray and Paul Babcock's | Ignition Secrets DVD 
an overview of Tesla's life, his inventions, 4790% SERPS Presentation by Aaron Murakami 


and a plethora of information on his 
wireless power transmission technology. 
Afterwards, he demonstrated a small 
electric fan attached to a scalar wave 
receiver powered by a transmitter over 
twenty feet away. Tesla's technology is 
alive today! 


Magnetic Energy Secrets, Paul Battery Secrets by 
Babcock, Parts 1 & 2 Peter Lindemann 


Furthermore, he has approached us at PES 
Network to open source his design. You 
can download his PowerPoint 


- Cold Fusion News 
presentation here. We'll be uploading to 


o Kalte Fusion 
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Demonstration of Tesla's Wireless Power Transmission System duplicated at the Tesla Tech 


+ Discuss. Groups Conference, July 2007. 
Shopping 
* Store Scalar Wave Properties 


¢ Buyer Beware 
eee ee a You might be wondering what in the world is a scalar wave! It's actually pretty simple. Unlike a 
- Donate transverse wave (like an ordinary radio or light wave) a scalar wave's amplitude does not fluctuate 
- Contact up and down. Instead, try to visualize it more like a vibration of electric potential expanding and 


contracting in the direction of propagation. 


Scalar waves are also often called "Tesla Waves" or "Longitudinal Waves." All of these terms 
refer to the same type of wave which oscillates in the direction of propagation instead of 
perpendicular to the direction of movement. These waves have many unique properties which 
have been tested and confirmed repeatedly. 


1) They are capable of penetrating any solid object including Faraday Cages. You can put a 
transmitter in a box of thick metal and a receiver outside of the box will receive the scalar wave 
frequency you are pulsing. The potential here is for a transmitter that can penetrate any obstacle or 
perhaps communicate directly through the Earth from one side of the globe to the other. 


2) They are capable of superluminal travel. These waves are claimed not to be electromagnetic, 
but composed of pure potential energy. Due to this, the speed of light limit does not apply to them. 
The propagation speed of a scalar wave has been measured as faster than the speed of light and 
thought by some researchers to be potentially of infinite velocity. (Perhaps SETI - The Search for 
Extraterrestrial Intelligence - needs a different kind of receiver in order to pick up signals from 
elsewhere in the universe! Why would advanced ET civilizations even bother using slow 
transverse waves for interstellar communications?) 


3) They are capable of transmitting power. It can then be put to use powering motors, lights, 
vehicles, etc. 


4) A scalar transmitter can wirelessly send power to a receiver through any obstacle. For example, 
as mentioned above, you can setup a transmitter, put it in a Faraday Cage or a metal box, and a 
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receiver can receive power far away. 


5) During the process of transmission and reception they can magnify power. You can input a 
certain quantity of power into a scalar wave transmitter and yet the receiver can receive several 
times the power. 


6) Transmitters and receivers can communicate. 


7) A conventional transverse wave transmitter cannot sense if a receiver has "tuned in." However, 
in a scalar system the transmitter and receiver interact because they are in a state of resonance. 


As you can see Scalar Waves hold many potential applications for communication, energy, and 
other applications. To mimic a commercial for a popular brand of cell phone, "Scalar Waves do 
what Transverse waves don't." They are fast, penetrating, connected, and can broadcast magnified 
power. These waves are begging to be utilized! 


Recipes for Scalar Waves 


Nikola Tesla's most famous scalar wave transmitter was his Wardenclyffe tower on Long Island, 
NY. Prior to that, at the height of his amazing inventive career, he had a lab in Colorado Springs, 
Colorado. He was able to beam power to receivers miles away that were used to illuminate neon 
tubes. A great deal is known about his tower, transmitters, and receivers. It is all detailed in his 
patents. This allows for present day replications! 


From examination of Tesla's patents, researchers have learned that perhaps the most critical 
component of a scalar wave system is the antenna. It is composed of a flat "pancake coil" 
composed of both a primary and a secondary winding. The coil is connected to a spherical 
metallic resonator that helps transmit and receive scalar waves. 


A particularly good source for information about scalar wave systems is the website of German 
scientist, author, and researcher, Konstantin Meyl. He has published a series of books that describe 
scalar wave systems, detail their components, and discuss their operation. His books also dive into 
the science and physics of scalar waves, among other fascinating topics. 


In fact, he offers scalar wave kits for sale on his site. They include all the components needed for a 
complete system, arrive in an aluminum suitcase that can serve in the same manner as a Faraday 
cage for your experiments, and come with a book detailing the kit. These kits have been used by 
experimenters to prove to themselves and others the existence of scalar waves and their unique 
properties. 


Take a look at the following video to see Konstantin demonstrating a scalar wave transmitter and 
receiver. The same device in the following video is for sale right now on the internet from his 
website. 


M 
eyl shows Tesla's longitudinal electricity transmission in Washington 
DC at a Tesla,m meeting in 2003! 


Even NASA is paying attention to scalar waves to some degree. The paper titled, "Advanced 
Energetics for Aeronautical Applications: Volume II" by David S. Alexander offers a review of 
scalar wave (longitudinal wave) research. It mentions the work of Konstantine Mey] and others in 
the field. Interestingly, the paper also discusses how Dr. James Clerk Maxwell's original equations 
specifically allowed for scalar or longitudinal waves. Only many years later did short sighted 
scientists who did not care to deal with Maxwell's complex equations based in "quaternions" 
mathematics arbitrarily discard longitudinal waves. Due to this, many mainstream scientists doubt 
their existence despite their history and the mountain of evidence which proves they are very, very 
real. 


Opening Tesla's Technology 


Steve Jackson's goal is to open source Tesla's 
wireless power transmission technology. This is 
very possible to do, due to the simple nature of 
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the parts and components required. During his 
talk he published a list of components required 
to build a system. This same information can be 
found in the books of Konstantin Meyl and 
elsewhere on the internet. 


By open sourcing this technology, ordinary 
individuals could prove to themselves, friends, 
associates, co-workers, and others that Tesla's 
technology worked as claimed. Not only does it 
work, but can be replicated and used for 
practical applications today. All unique 
properties of scalar waves could be harnessed 
and developed to revolutionize our society. 


When Steve releases plans, drawings, and other 
information, probably next week, we will add 
them to a project page at PESWiki.com. We'll 
add a link from this page when it is ready. 


Earth Changes and the Future 


In his books and lectures, Konstantin Meyl has 
compared superluminal scalar waves to the 
neutrino, which is also thought by some to 
travel faster than light. Neutrinos bombard the 
Earth in all directions, but the majority of them 
arrive from the central star of our solar system. 
Due to the fact that approximately half of the _ 
neutrinos are absorbed as they pass through the — 
Earth, it is thought they may interact with the 

core and inner layers of our planet. ‘ cas = 


were SLDOTRIE NEL TENS 


Some researchers suggest solar phenomenon 
can produce variations in neutron emissions 
which may trigger "earth changes" on our 
planet. This was depicted in the blockbuster 
movie, 2012, as the cause for the crust 
disruptions from the mantle heat-up from 
increased solar activity. Hence, studying and IRITW OPEN CAPAGTOR 
understanding the nature of scalar waves may evrsne see 

increase our chance of survival during chaotic _ Circuit diagram used by Steve comes from 
periods in the future. Perhaps by understanding !talek.com, Figure 3. 

them we could eventually learn how to 

constructively utilize them to stabilize our planet during periods of solar fluctuations, sun spots, 
flares, etc. 


Perhaps with the use of scalar wave technology, earthquakes, volcanic eruptions, or other natural 
disasters could be prevented or detected ahead of time. Even a one hour warning before an 
earthquake, such as the one that recent devastated Japan, could save thousands of lives. Although 
all kinds of unique technologies are possible with scalar waves, at a minimum we need to 
understand how neutrinos and scalar waves interact without planet. Not doing so could result in 
needless death and suffering. 


Lets get moving! 


To not harness scalar wave technology for the benefit of mankind would be tragic. Our civilization 
is facing adversity in countless forms. Hunger, disease, pollution, poverty, and war threaten our 
future and the future of our children. Scalar waves exist, they are useful, and the information to 
build devices that generate and receive them is available to everyone. To better understand our 
universe, to ensure the continuation of our civilization, and to honor Nikola Tesla we should do 
our best to support the open sourcing of this technology. 


Videos 


On March 30, Steve conveyed the following YouTube links showing his presentation to the local 
IEEE on March 24. 


#1 Slide 1 https://www.youtube.com/watch?v=qs-2s851060 

#2 Slide 20 https://www.youtube.com/watch?v=s4kvJpUgGKI 
#3 Slide 39 https://www.youtube.com/watch?v=4Y XPa73NNsA 
#4 Slide 57 https://www.youtube.com/watch?v=LqhRDY56CqU 
#5 Slide 81 https://www.youtube.com/watch?v=elHtSOVyI5SQ 
#6 Slide 93 https://www.youtube.com/watch?v=JuehDylES_A 


Replication Instruction should be done tomorrow. 
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Contact 


Steve can be reached by email at steve.jackson@ieee.org 


H#F 


This story is also posted at BeforeltsNews. 


What You Can Do 14 people recommend this. Be the first of 
your friends. 
1. Replicate this design. 
2. Pass this on to your friends and favorite 


news sources. 

3. We at PES Network are in a pinch right 
now. Donations would be greatly appreciated. 

4. Subscribe to our newsletter to stay abreast of the latest, greatest developments in the free 
energy sector. 

5. Let professionals in the renewable energy sector know about the promise of this 
technology. 


Comments 


Feel free to view/post comments down below. The following came in by other means. 


Not Scalar "Wave" 


On March 27, 2011, 1:45 pm, Karl Palsness wrote: 


You should read about Scalar .. it is a "Scalar FIELD" there should be no such thing as a "Scalar 
wave"; and there is a "Longitudinal Wave", instead of scalar wave. Scalar waves just don't exist 
according to the word scalar meaning size. A Tesla coil has a scalar field around it...and emits a 
longitudinal wave.... 


A Tesla-era dictionary defined it as: 


Scalar -- In physics, a quantity which has magnitude, or magnitude and sign only, 
without direction, such as density, mass, energy, etc., as distinguished from a vector 
quantity. 


and 


longitudinal wave: A "pressure" type of wave, similar to sound, in which the 
vibrations are along the direction of travel of the wave. Hence, a wave composed of 
alternating densifications and rarefactions, where we focus upon the longitudinal 
component of the changes. 


KOR OK OK 


Longitudinal Waves (L.M.D.)s 


On April 02, 2011 12:29 AM MST, Dr. Eng. Roberto Handwerker <info {at} deltaavalon.com> 
wrote: 


Dear Sirs, 


this mail is a reply to a number of e-mail messages I got from [...], subsequently from Dr. K. Meyl 
and from Mr. S. Jackson about longitudinal waves ("L.M.D.s"). 


The matter "L.M.D"s. is not new at all but there is still too much discussion around it from 
different point of views, i.e. mathematics/physics calculus and electrical devices; this has slowly 
but definitely led to a total chaos even on the Web, resulting in misunderstanding and disbelief, 
which doesn't help anybody; 


therefore, the best approach for an engineer is to be very straight and careful especially when 
someone talks about Nikola Tesla and theories about aether and L.M.D.s., still not accepted by the 
"Academic World" who is as happy to hear such arguments as could be "a sailboat in a forest" so 
to speak and who brings in turn only useless negative criticism and hectic hysterism instead of 
helping clarify. 


This is why I prefer to proceed "step by step" scientifically replicating some Tesla apparatus and 
demonstrating his experiments, which is of course not easy because he was the Mozart of the art. 


I will present a book about the above and will very soon attend a Meeting in Italy to talk about 
L.M.D.s and show some working devices to public: it is always a pleasure to demonstrate FACTS 
and WORKING DEVICES rather than only showing some slides and theoretically discuss matters 


as "Lorenz gauge vs. Coulomb gauge", "quaternions vs. vectors", "T.E.M. vs. L.M.D." etc. etc. 
Only facts count, observation of Nature and research: math must consequently follow, as always. 


It is therefore more useful instead to bring something new to L.M.D.s tech and to the 
understanding of Tesla, like for instance my "Tesla power wireless" system with the "small car- 
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demo" shown in my following vids on You Tube (& others under "HorizonDelta"): 
https://www.youtube.com/watch?v=0BGFF4ItEv and https://www.youtube.com/watch? 
v=dvZH3RCdeVw 


also a tech e-book "Longitudinal dielectric waves in a Tesla coil and quaternionic Maxwell's 
equations" can be found on my Website for download: 


https://www.deltaavalon.com/immagini/L.M.D. waves in a Tesla Coil revised.pdf 


I hope the above helped positive discussion and knowledge. 
Regards 


Dr. Eng. Roberto Handwerker 
DELTA Ingegneria 


KOR KOK 


The Laplace Operator 

On March 31, 2011 2:06 PM MST, Konstantin Meyl wrote: 

Subject: Re: About Scalar Field and an Italian Book 

There is one comment, making clear, where the problem is localized: 
Karl Palsness wrote: 


"You should read about Scalar .. it is a "Scalar FIELD" there should be no such thing 
as a "Scalar wave"; and there is a "Longitudinal Wave", instead of scalar wave. Scalar 
waves just don't exist according to the word scalar meaning size. A Tesla coil has a 
scalar field around it...and emits a longitudinal wave..." 


If a scientist is using an expression, he first has to define, what the meaning is. This is what I do in 
my books, but in America, nobody seems to read my writings. I explain that the scalar wave is 
nearly the opposite of a scalar field. The expression is more than 200 years old and in mathematics 
exactly explained by the field equation of Laplace. 


The Laplace Operator (describing the distribution of a wave in space) may be separated in 2 parts: 
grad div - curl curl. The second part is explaining the EM wave, a transverse wave, while the first 
part gives a scalar wave: The div applied on a vector is scalar! This is why scalar particles or 
vortices as part of the wave equation are propagating as a scalar wave. But they are propagating in 
the direction of a field vector and by this the wave is longitudinal and has a direction. In 
mathematics it is known, that the grad applied on a scalar is a vector again. This is why the scalar 
wave is propagating in one direction, not in a scalar way, as Karl Palsness wants the scalar wave 
to do. So he has to read the literature first before he is spreading nonsense in the world wide web. 


My opinion about the education in the states is not the best. Lets help to improve it. 
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@ Featured / OS: Wireless Transmission > Scalar > Tesla > Coils > Jackson > 
Tesla Coils for Dummies - Are you interested in building a Tesla Coil 
to produce stunning effects that violate the "established" laws of physics, 
but are somewhat less than technically savvy than a rocket scientist? Then 
you are in luck, because this article is for you! (PESN; April 29, 2011) 


@ Featured / OS: Wireless Transmission / Electromagnetic > Scalar > Solid State > Tesla > Coils > Jackson > 
Jackson's Wireless Aetheric Power Transmission Open Source 
Project - To facilitate the replication of these plans, as well as to 
characterize, optimize, improve, and come up with the zillion applications 
that can come from it, including: 1) harnessing aetheric energy, 2) 
superluminal communication, 3) wireless transmission of power through 
any barrier, 4) anti-gravity capabilities, and 5) creating defensive shields to make 
conventional war obsolete. (PESWiki; April 21, 2011) 


@ Featured / OS: Wireless Transmission / Electromagnetic > Scalar > Solid State > Tesla > Coils > Jackson > ee 
Tesla Coils: Unleash the Aether - Nikola Tesla's most significant 
contribution was not AC power, radio, or the induction motor, but what we 
call the Tesla Coil - a tool which allows for the power of the aether to be 
unleashed and harnessed. Now being launched through an open source 
project. (PESN and BeforeltsNews; April 19, 2011) 


@ = Featured / OS: Wireless Transmission / Electromagnetic > Scalar > Solid State > 
Tesla's Scalar Field Still Beaming On! - The superluminal (faster 
than light) scalar or longitudinal waves Nikola Tesla used to magnify and 
wirelessly transmit power are not just a thing of the past. IEEE engineer, 
Steve Jackson, discusses and demonstrates how they can be utilized today, 
and he is open sourcing it here! (PESN; March 26, 2011) 
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Subject: RE: Missing Reference Slide 
Date: Mon, 9 Jul 2001 11:58:04 -0500 


VACUUM VACUUM 


\ ENGINE B ENGINE A / 
A+B 


A, 


Yes, that is the slide. It works this way: When you time-reverse a cell, you 
effectively create a major anti-engine for the cell's exact "engine" (exact set of 
spacetime curvatures at all levels). Because of the precise one-to-one 
correspondence, this antiengine then "backs the cell up" along the original time- 
path it took in its physical functioning and changes, back to a precise earlier 
condition where the disease or disorder was not present. For a cancer cell, e.g., 
this backs the cell up past where it was originally "promoted" from a stressed or 
damaged cell to a tumor cell. That makes it into a "damaged cell". The 
antiengine continues to act, backing it up further into the state before the damage 
or disorder occurred. That then constitutes "healing" of that cell in a rigorous 
sense. 


The cloning methods etc. used, do violence to the cell in the process. At the 
cellular level, damaging it or any part of it in the process changes the resident 
spacetime curvature engine set, to include the damage. You then "clone" a cell 
with an imperfect resident engine. The cloned cell then interacts with a large 
variety of phenomenology, continually altering various subcomponents of its 
resident engine by taking on additional subengines or changing some of its 
former subengines. Somewhere later, that festering "delta" in the resident engine 
-- after sufficient interactions with other environmentally-induced engines, will 
undergo interactions that "add" two deltas so something detrimental to the 
organism. At that point, physical damage to the cell erupts in "anomalous" 
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fashion. Actually it erupts by perfectly normal fashion, once the internal engines 
and their interactions are understood. 


This would appear to pose a problem anytime you artificially change the 
subengines of an organism, as in the case of genetically modified food. The 
small physical damage associated with splicing the genetics has associated with it 
the injection of such an artificial engine. The interactions of future 
environmental engines with the spliced genetic organism or plant then remains to 
be seen. Not all interactions would appear to happen in the limited test time 
usually allotted for testing the "effects". Anyway, that was the intention. 


E.g., Pautrizel demonstrated that immature rats, having immature immune 
systems, would be restored by the Priore process back to the same immature 
immune system. The Priore process did not destroy the parasites themselves, but 
depended upon restoring the immune system back to its first ability to recognize 
the pathogen and go after it. Priore did not directly "kill" anything! In that case, 
the pathogens simply re-infected the immature rats, because their immature 
immune systems could not adequately protect them. It would be the intention of 
the research, in later generation equipment, to be able to design a specific "extra 
engine" and introduce it to the pumping, in addition to the "resident engine" in 
the subject to be treated. That "extra input engine" would accordingly generate a 
specific "extra antiengine" component in the total antiengine produced. When 
sufficient research and development maturity has been reached to be able to 
design such desired "extra engines" to cause the exact, desired extra antiengine to 
be produced, then the "extra antiengine" technique can be used, e.g., to time- 
reverse Pautrizel's immature infected rat back to an infected rat with a now- 
matured immune system. In that case, the rat's stronger immune system would 
make short work of the pathogen, just as analogously infected mature rats did. 


To correct birth defects, etc., obviously one would have to change the actual 
time-path backwards, to a "state" that the body did not have physically, but which 
its genetics had before the damage. I foresee that eventually, after some years of 
development, the process would mature until it could regrow severed limbs, or 
correct dwarfism, etc. Of course that would be fourth or fifth generation, but it is 
definitely possible, given sufficient development. 


Cheers, 


Tom 
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ABSTRACT 


A fundamental answer is attempted to the questions of being, time, space, existence, 
perception, and physical phenomena. Mass, empty space, reality, gravitational attraction, 
continuity, discontinuity, and relativity are among the "things" and "nonthings" for which 
relationships and explanations are provided. 


Perception is defined as detection by a mass of change to itself and as a differentiating 
process. Perceived physical phenomena are revealed to be first derivatives of ultimate reality, 
and outputs of the physical perceiving device call the "perceptron." Using the operation of 
the physical perception process on action, the units of which are energy times time, an entirely 
different view is generated of both reality and the Heisenberg uncertainty principle. When 
superposition is imposed as a condition, the Heisenberg uncertainty principle is revealed to be 
a quantized statement. A concept of the absolute value of a dimensional molecule is 
advanced. 


A reality model is constructed of an action continuum and a nonaction continuum 
separated by an operational threshold whose magnitude is given by an uncertainty principle. 
Perception is modeled as a process which switches atomic quanta of action and nonaction 
back and forth across the threshold. Mass is explained as perceptron switch activity rate, and 
amass definition equation is generated. One kilogram mass is shown to represent 17.053 x 
10°° perceptron switches per second. From the model, Newton's laws of motion and gravity 
can be generated directly from the concept of the interaction of mass with space itself, space 
being taken as a massless fluid, or ether, composed of tiny nonaction particles called 
"quitons." Einstein's postulates of special relativity are also shown to follow from the model, 
and a statement of the equivalence principle is shown to be consistent with the model. 


The concept of "lineception" as a causal chain of perceptron operations is advanced. 
"Inception" is developed as a noncausal modulation of lineception and as a distinguishing 
feature of a living system. The possibility is raised that inception could provide an 
explanation of the noncausal, statistical, ultramicroscopic universe and yet require large 
ensembles of ultramicroscopic events to conform to causality. Inception is shown to lead to 
karma. Perception is shown to be causal and to generate causality itself. 


Some elementary philosophical implications of quiton/perceptron theory are pointed out 
and briefly discussed. 


I. INTRODUCTION 


The unsolved problems of physics stem from the unclear 
nature of the physical perception of change, and their resolution lies 
in the analysis of perception as a physical process. The unsolved 
problems of metaphysics stem from the same source, and can be 
resolved by the same perception analysis. 


Specifically, a physical detection system can detect changes 
to itself and nothing else. These detected internal changes are thus 
what a detector "sees" or "observes" or "perceives" as changes to its 
external environment, 1. e., as its physical phenomena. Thus a 
mass, being itself a physical detecting system, must detect only 
changes to itself, and these perceived changes to itself constitute its 
observed physical phenomena. For that reason, these perceived 
changes are obviously entirely relative to (i. e., are part of) the 
perceiver (observer); more precisely, they are entirely relative to 
and part of the perceiver's mass, which is the detector that is doing 
the perceiving. 


Since only changes are perceived by a mass, then mass's 
perception must be a differentiating process. Ergo, perceived 
physical phenomena are first derivatives of a higher, or more 
fundamental, reality. The nature of that higher reality is by 
definition unperceivable (perception differentiates or fragments it), 
and it involves the quantity "action."! Action itself is not 
perceivable; change of action is perceivable since perception 
differentiates action. If superposition is placed on the Heisenberg 
uncertainty principle as a required condition, then the uncertainty 
principle contradicts itself for all except integral or zero multiples 
of a quantum of action. Correction of the uncertainty principle by 
imposing superposition as a condition provides a statement of the 
basic operation of perception -- the detection by a mass of change 
to itself. 


All mental perception of a human being regarding physical 
phenomena is received (i. e., is inputted to the mind) from a 
physical sensory apparatus whose primary ingredient is mass. Thus 
we may describe the perceptive mind as consisting of sensory 
outputs of mass perceptions; that is, the input to mental perception 
must be the output of mass perception, and this interface within the 
mind may be referred to as the "perceptive mind." 
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From the above foundation, a comprehensive theory of 
perception can be constructed, and a most unusual model of 
"reality" emerges. A variety of unsolved questions are then 
resolved by the model. The resolutions include, among other 
things, 1) derivation of the postulates of relativity; 2) definition of 
the nature of time and space; 3) the explanation of gravity; 4) the 
generation of causality itself; 5) resolution of the wave theory of 
light with the quantum theory of light; 6) the explanation of why 
ultramicroscopic phenomena are statistical yet large ensembles of 
ultramicroscopic phenomena are causal; and 7) validation of 
Mach's principle and the equivalence principle. A totally new and 
precise definition of mass and of being itself are also two 
unexpected results. The problems of metaphysics are also 
answered: metaphysics is elevated to an exact science without any 
tinge of dogma, and physics and metaphysics are united. 


1 : : — — 

Planck's constant, Heisenberg's uncertainty principle, the principle of 
least action, the energy of a photon, etc., are derived from action and 
perception's differentiation of action. 


1 
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Il, EXISTENCE, PERCEPTION, OBSERVATION 
AND PHYSICAL PHENOMENA 


We first define perception as detection by a mass of change~ to itself, and 
state that it is an operation performed by that mass. The physical apparatus that 
accomplishes this perception is termed a "perceptron, "' which thus may be an 
electron, an atom, or the sensory apparatus of a living being. 


A change detector does not detect the state of its input, but rather detects 
changes in that state. So in this sense a change detector can be regarded as a 
state differentiator. Therefore a perceptron differentiates, i,e., it perceives 
changes in its input and generates outputs in accordance. When its input is con- 
stant it will have no output. Thus zero output of a perceptron does not necessarily 
mean zero input. 


What is to be fed into the perceptron's input section exists; i.e., existence 
(ultimate reality)? is defined as what is to be fed into the perceptron's input. The 
output of the perceptron is that which is perceived, or what we ordinarily call 
"physical phenomena, "4 Since the perceptron differentiates its input state, then 
physical phenomena are first derivatives of ultimate reality, which precisely 
accounts for the sharp separation between observable and nonobservable, i.e., 
between macroscopic and microscopic. 


Any change in a perceptron's input section must involve both time change, At, 
and energy change, AE. So we may assume their product, AEAt, has always 
occurred in a perceptron's input whenever it produces an output. The output will 
be a derivative of the input, e.g., 


AEAt _ 
ar «= «SE (1) 
and 
AEAt _ 
AE ra At, (2) 


where in each case the constant of proportionality has been ignored. 


lWe differentiate between perception and realization. Perception is entirely a 
physical process, and causal. Realization is a mental process and is not 
restricted to causal relationships. 


2Reflecting, one notes that mass can only change in a nonmass manner, It cannot 
"change" without involving space and time, both of which are "nonmass," Therefore 
a mass change must be composed of both mass and nonmass, 


3"Ultimate" in that it is higher or more fundamental than perceived reality. 


“Changes to mass and only changes to mass constitute physical phenomena. Changes to 
one mass constitute "its" perceived physical phenomena, or its physical universe. 
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“Changes to mass and only changes to mass constitute physical phenomena. Changes to 
one mass constitute "its" perceived physical phenomena, or its physical universe. 
Since the other masses in its universe are perceived by it (i.e., created in its 
perception by its perception process), then these masses must be entirely relative 


to the mass perceptron that perceives them, Ergo, perceived mass is relative to 
the perceiver, 
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Any detector has an operational input threshold, i.e., a minimum discernible 
signal, The Heisenberg uncertainty principle states the requirement for such 
energy-time changes: 


AEAt>h/2. (3) 
Its smallest value, or 
AEAt= h/2, (4) 


is then the input threshold for a physical perceptron to operate and produce an 
output.) Letting k= h/2, we can write this simply as 


AEAt =k, (5) 


Since existence has been defined as that which is fed into the perceptron's 
input, then that existence exists whether or not the perceptron operates, and the 
case2 where 


AEAt < k, (6) 


also exists (i,e., can be present in the input of a perceptron) but cannot be 
perceived or detected (i.e., the perceptron will not operate and produce an output). 


At this point we diverge to remark that the product of energy and time is a 
quantity called "action, ' and the units of action are 


2 
, _ ML 
As (7) 


Thus the input state to a perceptron is composed of an action continuum, and the 
perceptron differentiates action quanta to produce physical phenomena, 


le acknowledge additional uncertainty statements but for simplicity will use only 
one in this paper. 


“Equation (6) exists and it is proper to write it down and search out its ramifica- 
tions. Equation (3) is a limiting condition which applies only to mass. But since 
our physical experience must involve nonmass (e.g., photons, space, time, being), 
then nonmass considerations must be examined, A good beginning is to consider the 
entire field of nonmass possibility, i.e,, that field of nonmmatter changes defined 
by (6), which includes the entire subquantum domain, So we legitimately examine 
two conditions: Eq. (3) must define (or apply as a condition to) the mass 
phenomena (change, quantized) system, and (6) must define (or apply to) the nonmass 
phenomena (subquantum) system. 
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phenomena (subquantum) system. 


IWe exactly define continuity as the failure to perceive difference (change), and 
discontinuity as the perception of difference (change), The difference between 
continuous and discontinuous is entirely one of perception, Thus there are two 
kinds of continuity: absence of perceptron operation at all, and identically 
repeated perceptron operations, The first kind exists outside of perception while 
the second kind exists in perception-to-perception, These are two powerful defini- 
tions, which among other things enable one to understand such concepts as limiting 
process, derivative, point, line, and plane, Mathematics itself is the game of 
perception, nothing more and nothing lees, 
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When a large quantity of action is to be fed into a perfect perceptron, the input 
process cannot occur instantaneously: a At must be outputted (created): by the per- 
ceptron for each operation, Thus perception processes steps or quanta of axachy 
k size, and exactly k size only. Inputs of less than k size are simply collected” 
until the aggregate is equal to k, then differentiated to produce an output. We 
must therefore rewrite the Heisenberg uncertainty principle as 


AA=nk ,= 40, 12,05 , (8) 


where the plus and minus signs are necessary since action only has to change about 
some constant level in the perceptron input, and this change may be either additive 
or reductive (this quantum statement is actually the basis for quantum physics)? 
Thus, from the viewpoint of a perceptron, its output universe of physical phenomena 
is constructed by successive granular differentiation of unit operations, each of 
size k, but it detects no time lapse (creates no At) between operations, 


When differentiated by a perceptron, an action atom may be regarded as 
being "chopped up" (the word "differentiated" literally means separated or torn 
apart): 


AEAt  §& 
= cds" A, n= 2,3,4,... , (9) 


where the bar over the A indicates nonaction, or action atoms which have been 
broken into bits. 


Thus we now conceive of an action continuum of action atoms and a nonaction 
continuum" of bits of action atoms. The two continua coexist and the perceptron 
lor “extracted from an action quantum AEAt," which means exactly the same as "created." 
Einstein's treatment of simultaneity showed that it was operational, but if simulta- 
neity itself is operationally created then both time and length must also be 
operationally created. 


“This is not a simple discontinuous operation, since no time flow exists (At is not 
being outputted) during this collection process, We have to think of the process 
discontinuously, but the stepwise process is actually continuous (in time), or 
discontinuous, or both, 


3since AE may be positive or negative, we may state the uncertainty principle as 
|akAt| > k, or as 4A = nk, [n] #1, Consider the two cases AA > 0, n = 1, and 

AA <0, -1 <n <-2, Superimposing them would give |AA| < k, which violates the 
uncertainty principle. Thus, assuming superposition must hold, the uncertainty 
principle can be made to violate itself for all except integral values of n, and 

it fellows that the Heisenberg uncertainty principle must be written as a quantized 
statement, 


“The separation inte two continua 1s artificial, but is necessary to allow us to 
perceive perceptron operation with our brain perceptron mind, There is absolutely 
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perceive perceptron operation with our brain perceptron mind, There is absolutely 
no separation in the reality continuum itself; rather, there 1a only an operational 
separation caused by and in perception, Hegel was very nearly correct in his 
realization that the dialectical principle was the magic key to the universe of 
perceived phenomena. However, thesis (action) and antithesis {nonaction) do not 
meet to give a synthesis (the transfer function or switching) which is different 
from either; rather, thesis (action) is changed (transferred or switched) to its 
antithesis (nonaction) and vice versa. It is the switching or transfer process that 


is the synthesis (output of the perceptron, perception) which is different from the 
thesis and the antithesis. 
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operates, or moves, inthem. Only action quanta of exactly k size can be processed 
by the operating perceptron to give outputs which we know as physical phenomena. 
Such phenomena (events) consist of aggregates of extremely large numbers of per- 
ceptron operations, Action atoms will be referred to simply as "action atoms," 

The very smallest bits or fragments! of action atoms will be referred to as "quitons" 
and the symbol ''q"' used for one quiton, For convenience, we shall regard the 
"magnitude"? of q to be very much less than k, or 


q<k. (10) 


The perceptron's process of collecting quitons to form action atoms will be 

termed "'fusion, "' which is an additive change to the constant action continuum, 
"Fission" will be the term for the perceptron's process of breaking up action atoms 
into aggregates of quitons, where the size of each aggregate is less than k; fission 
is a reductive change to the constant action continuum. The term "switching" will 
be used to refer to either fission or fusion, or both. 


Fission and fusion are merely transfers or switches across the k-threshold 
separating the action and nonaction continua, and may be represented by either of 
the diagrams shown in Fig. L. 


NONACTION 
PERCEPTION CONTINUUM 


>k 
ACTION CONTINUUM 


_. 
NONACTION CONTINUUM OT THRESHOLD 


<k 


Fig. 1 Continua of the Universe 


Ifhese are actually nonthings and not.bits or pieces at all, but since we can only 
perceive or think of things, we will model them as things. The difficulty is in the 
nature of thought, not in the nature of reality. 


°The perceivable magnitude of a quiton is zero, i,e,, it is not perceivable, 


3and, in fact, switching can also refer to the transfer of At into AL, i.e., the 
creation of space from time or vice versa, Separation (relation) is composed of 
SL and At, and we know from relativity that when relativistic (perceived) AL is 
changed, then relativistic (perceived) At is also changed. When time dilates, length 
contracts; and when time shrinks, length expands, Therefore the statement that 
length and time are intertransferrable is valid: one kind of separation can be 
transferred into another kind of separation just as one kind of energy can be changed 
into another kind of energy, Since this transfer itself is an operation, then there 
is a rate (i.e,, a constant) of transfer, This constant is actually a parameter, 
since by special relativity it can vary as a function of the mass changes themselves, 
And since we are dealing with mass changes (perception), then the rate of transfer 

e 
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And since we are dealing with mass changes (perception), then the rate of transfer 
constitutes a rate of mass change (rate of perception), Since perception is finite, 
perceived mase change cannot be infinite but must also be finite, Therefore a 
limiting rate of perception must exist, From the equations of special relativity, 
this limiting rate of perception or mass change is c, the speed of light, 

and its value may be taken as the rate of change of a mass switch itself. 
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We now examine the expression for energy of a photon: 
E = hf (11) 


Considering fission of an action atom as a chopping of that atom, the process can 
be expressed by: 


Minimum 
mere ot, |= esr n] ace. an 
change of action i per secon 
or 
AA _ x : 
At oe AE = C,kf ’ (13) 


where Ci is a constant of proportionality. According to Eq. (1), the energy 


perceived to be expended (transferred to quiton disturbances) in fissioning of an 
action atom ought to be proportional to the speed of the chopping action. Neglecting 
constants of proportionality, Eq. (13) is simply? 


SE = hf, (14) 


where the A symbol is deliberately added to show that it is a transfer process, 
The equation works in reverse for fusion of quitons into action atoms, i.e., the 
energy AE transferred to each action atom assembled is proportional to its rate 
of assembly. 


We can now represent a perceptron as shown in Fig, 2, which corresponds 
precisely to the two-pronged arrows shown in the diagrams of Fig. 1. A perceptron 
has two channels, fission and fusion, in which switching transfers between action 
and nonaction are involved, 


By Eq. (2), one of the outputs of a perceptron is At. Since perception creates 
its own time interval, it only has its kind of time, i.e., positive time, to deal with. 
Thus only positive time is perceived, and what we think of as positive time flow is 
merely the successive At's created by perception. 


lNote how admirably the view of tearing apart or differentiating the action atom 
describes the result. The smaller the At torn from (AE dt) (or the quicker the 
separation), the larger the AE left (produced), i.e., the more energetic the separa- 
tion. The atom of action is a quantum of action and one integral piece; the 

ASE and At, however, are not necessarily of individually fixed size. 
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SE and At, however, are not necessarily of individually fixed size. 
2action atoms can occur in more than one size (see note 1 on p. 3). 


3This explains why we sense existence as if we were the point of contact of a pointer 
moving along a time line. In effect, perceptron time advances one time slice at a 
time, where the slice is of At thickness. Thus all physical phenomena occur in 
minute granular sequences. 
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APPARENT 
PERCEPTION —?—— 


er A 
i A il ase 


Fig. 2. The Fundamental Perceptron Switch 


The existence of a negative time flow can be postulated by a simple symmetry 
analogy, but this postulated negative time, by definition, cannot be a perceptron 
output. We use the term "reflection" to denote a postulated operation in negative 
time! symmetrical to perception which operates only in positive time. Reflection 
is essential to the explanation of electric charge and charge effects,? but these will 
not be discussed here. Figures 3, 4, and 5 summarize the concepts of reflection, 
perception, and positive and negative time. 


We now introduce the concept of absolute value of a dimensional molecule.’ 
To illustrate, if we know that F = Ma, we will state that 


|F| = |Ma| = |M| « [al = M fal , (15) 
where the last expression is true because of the nondivisibility of the unit AL and 


IModern theorists such as Feynman, Wheeler, and Dirac of necessity incorporate nega- 
tive time operation into their theories involving action-at-a-distance. 


2The quiton/perceptron theory can and does explain what "charge" is, why like 
charges repel and unlike charges attract, etc. It predicts the force of attraction 
or repulsion to be proportional to Q,9,/R*. 


3Al though perceptron output bits may vary in magnitude from operation to operation, 
http://www.cheniere.org/techpapers/quiton/p7.htm (1 of 2)27.10.2003 20:27:00 


Page 7 


3Al though perceptron output bits may vary in magnitude from operation to operation, 
they are of absolutely fixed size in any one operation or between any two consecu- 
tive operations. So for one operation or any two consecutive operations, a 
dimensional molecule is merely a product and division of certain-sized bits, and 

is itself of one fixed magnitude. Any other dimensional quantity of equal absolute 
value is therefore of the same size for that operation. At this level, differentia- 
tion is simple bit division and integration is simple bit multiplicacion. 
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UNIVERSAL CONTINUUM 
(EXISTENCE) _ 
POSITIVE TIME 


PERCEPTION 


NONACTION 
CONTINUUM CONTINUUM 


— 
| | 
| 
= | 
| lL ___necarve rm | 


Fig. 3. The Continua (Complete Model) 


ACTION NONACTION 
CONTINUUM PERCEPTION CONTINUUM 


(POSITIVE TIME) (POSITIVE TIME) 


Fig. 4. The Positive Time Continua -- 
Model in Which Perception Acts 
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ACTION NONACTION 
CONTINUUM CONTINUUM 


REFLECTION 


(NEGATIVE TIME) (NEGATIVE TIME) 


Fig. 5. The Negative Time Continua -- 
Model in Which Perception Does Not Act 
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At quanta outputted by one perceptron operation. The absolute value signs must be 
added to any dimensional molecule which can take on either positive or negative 
values. Dimensionally, 


Mo = |E| . (16) 


where M - is rest mass and requires no absolute value sign since a quantity of rest 


mass is only positive. Actually, since perceptron operation only outputs quanta, then 
the perceptron outputs AE and 4M 9? OF 


aM, = |sE| , (17) 


and repetition rate allows perception of My as a positive quantity. Then, 


2 
SA , A(L’) 
aM At (18) 


The perceptron expression of the right-hand side of (18) will bet 


A(L”) ALAL 


See eee ae AND (19) 
and then we have 
AEAt(V/V)— sevab — AP(At)(AL/At)— APAL , (20) 


which must be another statement of the minimum condition of the Heisenberg 
uncertainty principle, or 


k= APAL . (21) 
It follows that 
APAL = nk, n = +0,41,+2,... (21a) 


To consider why constant velocity yields special relativity, from 
E = ML? /T? and Eq. (16), we can write 
ML” | 


pe 


Dividing out the M gives 


M = L 
TT 


= M . (22) 


-2 | a ee 
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2 
EE = it~ Bal x 
a = le = Tl = \v| ° (23) 


lobviously A(L*) = 2LAL + (fL)?, but the units of 2LAL are ALAL. 
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So velocity is a dimensionless quantity in the absolute dimensional sense, i.e., in 
the perceptron operational sense, and "'the laws of physics apply equally well for 
all observers as long as they are moving with constant velocities" (Einstein's 
postulate). When the perceptron process is applied to a system of objects whose 
relative velocities are constant, the inputs to perception always differ by a constant 
value and the differentiated outputs of perception do not differ, i.e., the differential 
of f(x) + C, is identical to the differential of {(x)? 


Observation is related to perception as shown in Fig. 6, An observer observes 
only perceptron outputs? -- never ultimate reality -- from his sensory apparatuses. 


PERCEPTION 


C | FORMATION OF 

. CONT HULA reINPUTS DIFFERENTIATION 

| (EXISTENCE) (THIS BLOCK MAY BE aayrhnnannt or 
REPLACED BY 


FIGURE 3) 


or ae 


OUTPUTS* 
(PHYSICAL 
PHENOMENA! 


a 
FORMATION OF 
ANALOGUES BY 


THES |S A PHYSICAL PROCESS 
PERFORMED BY A MASS PARTICLE 
OR PARTICLES, WHICH MAY OR 
MAY NOT BE IN THE PHYSICAL 
SENSORY APPARATUS OF A 
HUMAN BEING 


OBSERVER 
PROCESSING 


OF THE LIVING ENTITY AND IS NOT 
(YET!) SUBJECT TO PHYSICAL 


THIS IS IN THE "MIND" OR “BEING” 
ANALYSIS. 


“THE TWO SHADED BLOCKS REPRESENT THE 
INTERFACE BETWEEN MASS PERCEPTION 
AND “MENTAL” PERCEPTION: THESE TWO 
BLOCKS CONSTITUTE THE PERCEPTIVE 
MINO, THIS IS ALSO THE INTERFACE 
BETWEEN PHYSICS AND METAPHYSICS. 


Fig. 6. Overall Relationships 


OBSERVATION 


lpinstein's treatments of simultaneity and special relativity mav he recarded as 
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lEinstein's treatments of simultaneity and special relativity may be regarded as 
statements that one can determine a length (measure a AL) only by AL = cdt, and 
one can determine (measure) a At only by At = AL/c in the static case. 


2The process of observation actually consists of both perception and realization. 
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Ill, MASS AND SPACE 


The nonaction continuum may be further visualized as a sea or gas of small, 
unperceivable particles, i.e., of quitons and aggregates of quitons which are less 
than k in magnitude. Since mass is a perceived quantity and a quiton cannot be 
perceived, a quiton or aggregate of less than k magnitude has zero mass, 


Since fission and fusion both constitute perceptron switching, we may explain 
mass by visualizing a changing pile of quiton bundles, each of k size, in which the 
total rate of switching activity is what we call the ‘mass! of the pile. Thus the 
mass is equal to the sum of the absolute values of the fission and fusion activities: 


4A; SA, : , + 
M = or | a + 7 O >= IF + A| k ’ ( ) 
or 
M = i, + ng | sw/sec, (25) 
where” 


At = perceptron operation time (one operation) 
M = perceived mass of the pile 
4A; = action created from tufioe, quitons into action atoms 
AA Ting action lost from fissioning action atoms into quitons 


ny = number of k-sized bundles per second fused into atoms 


; = number of atoms per second fissioned into quitons 
oO 


sw/sec = one perceptron operation per second, 


lif AE is time rate of change of action, and if the absolute dimensional value of rest 
mass and rest mass energy are the same, then mass must also be a time rate of change 
of action. One kilogram mass equals 17.053x10°° sw/sec. 


2The switch concept is necessary to explain charge and charge effects. The 
switching occurs between the positive (perception outputted) and negative 
(reflection outputted) time streams. Three types of switches exist, two of which 
are charge switches and all of which are mass switches. Switching may also be 
regarded as change of At into AL. For a mass switch, the limiting value of 
the conversion parameter b in (AL = bAt) is c, the speed of light. However, the 


a. Li. O22 = 
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the conversion parameter b in (AL = bAt) is c, the speed of light. However, the 
concept of switching can be expanded; b < c implies mass switching; b = c implies 
quitons moving (maximum switching limit for mass switching); b > c implies 
DeBroglie waves moving, which are not switching in the normal sense at all. 
Technically, the condition b < c applies to Eqs. (24) and (25). 
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The use of the mass definition equation can be illustrated by a simple example, 


First, 
k = h/2 = 0,527 x 107°" joule-sec (26) 
Ll kg mass = 8.987 x 10'® joules , (27) 
80 
8,987 x 10! jou 
kg mass = = — = (28) 
0.527 x 10 ~~ joule-sec/switch 


lL kg mass = 17,053 x 10°? 


switches/sec. (29) 

For a mass that does not accelerate, switches must occur in couplets, This 
would require, for example, that angular momentum be quantized in quanta of 2k 
magnitude, since two switches would process two action atoms -- one in and one 
out of the mass action pile. Since 


2k=h/2r , (30) 


then angular momentum should be quantized in h/2r quanta, which indeed it is: 
from the Bohr theory of the hydrogen atom,! 


mvr = oe a: he hy eee (31) 


® 
and the change permitted is thus 


A(mvr) = n , n=0, +1,42,+3,... (32) 


7 


What we normally think of as empty space is sometimes described as the 
absence of mass and energy, existing in time.2 - Empty space can be defined by 


BA ke xm as... 

ae = 8; AE es (33) 
which merely state that no perceptron output is occurring, Thus empty space 
exists only as defined by a perceptron and is merely the total absence of percep- 
tion, While these equations rule out fission and fusion, they do not rule out the 
static presence of large numbers of quitons and quiton aggregates each of which is 
less than k in size (a quiton may be viewed as a quantum of space or a quantum of 
ether). 


lpeiser, Concepts of Modern Physics, McGraw Hill, 1963. 


2actually there is no time connected with the existence of space; the time is connec- 
ted only with our perception of change; that is, space is a product of perception, or 
the nonoperation of perception, and is related to a mass perceptron. Similarly, 
space itself has no length -- length is relative between two masses. That is why 
both length and time can change, and why a specific length and a specific time can 
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space itself has no length -—~- length is relative between Cwo masses, mat is wny 
both length and time can change, and why a specific length and a specific time can 
be different to different observers. 
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A massless quiton cannot individually generate any drag resistance against 
matter in the Newtonian sense, So a mass object moving along at a constant 
velocity will just push a stream of massless quitons ahead of it. In effect, 
the mass "bulldozer" is pushing its own medium along with it, and this requires no 
force. Therefore, empty space (i.e., the zero output condition of one's mass 
perceptron) is filled with (has added to it) streams and streams of quitons moving 
ahead of other objects (perceived by one's perceptron) from all over the universe 
(perceived by one's perceptron). These quiton streams may be regarded as quiton 
pulses or quiton waves* in one's own static-relative quiton pond. The static-relative 
quiton pond of a mass will be called its 'q-space" or "space" (more commonly 
referred to as the mass's inertial frame of reference), 


When impinging on a perceptron's mass, these disturbances are being 
collected into k-sized quanta and switched into action atoms, The switching 
produces outputs that reveal the presences of the disturbing masses. The situation 
for a perceived mass is described in Fig. 7. Note that a fusion pileup is shown in 
front of the perceived object due to the object's motion, and a fission pileup is 
shown at the rear (switching is actually distributed throughout). Additional 
switching is occurring in the pileups and constitutes increase in mass, So one's 
mass perceptron perceives the moving object's mass as having increased, The 
relative velocity of the object with respect to one's perceptron determines the 
additional collection rate of quitons, and hence the additional switching rate, 
occurring for the object in one's perceptron q-space. The perceived increase in 
the moving body's mass is a function of the increased collection rate, which is a 
function of both the initial mass switch size Mo and the velocity V, or 


M = f(V, M,) F (34) 
MASS BULLDOZER 
e) ie) ° ° ° ° ° ° re) 
° ° 
° Go: 8 6 © PERCEIVER’S 
° 2. 8 9S O _ STATIC-RELATIVE 
. 8 ae VELOCITY QUITON POND 
o = - ) ° 6 -. se 
o vA * ee 
SWITCHING ACTIVITY 
REAR FRONTAL PILEUPS FROM PERCEIVER'S 
PILEUP PILEUP STATIC-RELATIVE QUITON 
POND 


Fig, 7. Increased Perceiver Switching Due to Perceived Velocity 
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‘More precisely, it requires no resultant (unbalanced) force. Both fission and 
fusion create forces; however, these forces are opposing, and so when fission rate 
equals fusion rate the resultant force is zero, 


2These puls«s or waves are not in themselves perceived, so one can equally well 
consider them bunches of particles or waves. ‘The difficulty lies with the 
perceptron mind, not with the disturbances. 
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If the perceiver shifts "his view" to the object, he would at the same time 
shift his perceptron to it and so would then see the same sort of effect existing on 
his vacated mass, The pileup is relative to the perceiver and is occurring in the 
perceiver's perceptron itself. So material objects do not just move through an 
ether, they carry their own q-space ethers right along with them? And all they 
can detect is the disturbances in that q-space that produces switching transfers 
in and out of the action and nonaction continua, 


We now wish to know the standard medium velocity at which wave disturbances 
move in the q-space, The question is, what has zero mass, is unperceivable, and 
yet can move through the perceiver's empty space ether’ at some standard velocity? 
Photons satisfy all these requirements, Photons themselves cannot be perceived -- 
only their interactions can; and photons move in free space at the velocity c, the 
speed of light. Thus c is the quiton medium's wave velocity’ and quiton disturbances 
move in a q-space at the velocity c. They move only in a q-space and in nothing 
else, since movement (velocity) is defined as AL/At, and both AL and At exist only 
to the perceptron that created them. Therefore, velocity of a perceived object is 
absolutely relative to the perceiver since it is part of the perceiver's mass's 
perception, At this point, Einstein's postulate that ''the speed of light is the same 
for every observer" can be seen to follow directly from the quiton/perceptron 
model, 


But a difference exists between the speed of light in q-space and the speed 
of light ina medium. Simply speaking, when light travels in a medium the quiton 
waves (photons) are perceived to interact with particles (get switched by other 
switches) continually, In each imposed interaction switching perceived, another 
At occurs in the perceiver's perceptron, Thus more At's occur, and the photon is 
perceived to take longer in traveling through the medium than through free q-space; 
that is, the perceiver's perceptron (in which the medium itself exists) creates more 
time output in the case of light traveling through a perceived medium than light 
traveling through unperceived free q-space. 


iThis point is emphasized. The mass's mass does not increase as perceived by itself; 
its mass does increase as seen by the perceiver. This fact alone is sufficient to 
establish that the increase in mass is subjective, not objective (although these two 
terms are usually misused). That is what the term “relative” means, i.e., relative 
to the subject. Note that the perceiver is always the subject. The fact that the 
effect occurs only to the perceiver should indicate that it is the perceiver's per- 
ception process which is causing the effect. 


“Thus one can have one space moving through another space. 


3from Einstein's Theory of Relativity by Max Born, p. 224: “Einstein in later years 
proposed calling empty space equipped with gravitational and electromagnetic fields 
the ‘ether,’ whereby, however, this word is not to denote a substance with its 
traditional attributes. Thus in the ‘ether,’ there are to be no determinable points, 
and it is meaningless to speak of motion relative to the ‘ether.’ Such a use of the 
word ‘ether’ is of course quite admissible, and when once it has been sanctioned by 
usage in this way, probably quite convenient.” The use of "ether" here is quite 
close to Einstein's proposal; however, in our usage it is meaningful to speak of 
“perceived motion of a perceived object" in the q-space ether of the perceiver. 
Otherwise, there can be no observation and no observer. which are of course necessary 
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“perceived motion of a perceived object" in the q-space ether of the perceiver. 
Otherwise, there can be no observation and no observer, which are of course necessary 
to Einstein's theory. 


‘Velocity is unperceivable; it is actually the constant of proportionality for the 
perceptron's direct transposition of At into AL. And c, the constant velocity 
of light, represents the limit of the perceptron'’s ability to do this. 
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It should be noted, but will not be pursued further here, that electromagnetic 
waves in space are merely quiton wave disturbances! moving in a perceptron's 
q-space, The energy being transmitted is the "energy equivalence" of the nonaction 
quiton aggregates that were chopped up from action atoms. When these fissioned 
aggregates are again collected in some perceptron, then AE is recovered as AE, 
or perhaps as AM. 


In passing, we note that hidden in the principle of complementarity is the fact 
that wave and particle are operationally excluded, i.e., separated by an operation. 
A wave by definition is operational (dynamic), The most elementary idea involved in 
the concept of a particle is that it is nonoperational; i.e., it doesn't have to move, 
or change, or function, or be dynamic to exist. Obviously that which is operational 
differs from (is separated from) that which is nonoperational, but such separation 
itself is differentiation which is an operation. Therefore, wave (operation) and 
particle (nonoperation) are operationally separated. The only "mystery" in 
complementarity is that one must stop (interfere with) an operational entity to have 
a nonoperational entity, and one must start (interfere with) a nonoperational entity 
to have an operational entity. Depending upon the conditions imposed upon it, an 
entity can be either operational or nonoperational. For example, the operation of 
superposition must be imposed upon DeBroglie waves before they can constitute a 
particle. It then follows that the particle's velocity must in fact be the velocity of 
the superimposed group, i.e., the wave packet's velocity. By the same reasoning 
it follows that one cannot measure a particle's exact position (which is a static or 
nonoperational entity) and its exact momentum (which is a moving or operational 
entity) at the same time. The same is true for the particle's exact time position 
(nonoperational) and its exact kinetic energy (operational), Thus uncertainty 
principles, complementarity, and the relationship of DeBroglie wave velocity to 
wave packet velocity all involve the one fundamental concept that an operational 
entity is separated from a nonoperational entity by an operation. The changing is 
separated from the unchanging by a change; i.e., the changing is operationally 
derived from the unchanging, or perceived reality is derived from unperceived 
reality. 
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Iphotons are aggregates of quitons; quiton aggregate behavior is particulate. 
Behavior from the standpoint of individual quitons is wave-like. This explains 
the dual behavior of light and reconciles its wave and quantum aspects. 
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IV. IMPACT ON PHYSICS 
A, MICHELSON-MORLEY EXPERIMENT 


The Michelson-Morley experiment was conducted in the Michelson/Morley/earth 
q-space. The Michelson/Morley/earth perceptron(s) would perceive the speed of 
light to be the same in all directions, i.e., any fringe shift observed should have been 
a result of experimental uncertainty only. The experiment did not prove there was no 
ether; it did prove there was no perceivable ether! through which the earth was moving. 
The results admitted of a static-relative ether if it is unperceived, Perception isa 
process, and if the process does not occur then perception does not occur. Since by 
definition the q-space of a perceptron does not cause the perceptron to operate, then 
the q-space is unperceived by the perceptron, 


More careful examination of observation reveals the following facts: A 
perceived mass has a constant mass when not moving with respect to the perceiver. 
When it is moving through the space frame or the ether of the perceiver with a 
constant velocity v, its perceived mass is again constant but is now perceived to be 
greater than was its rest mass. From whence came the extra mass? 


The extra mass effect is only to the perceiver. The only possible sources for 
the extra mass in perception are the original rest mass My and the empty space of 


the perceiver's space-frame (i. e., the interaction of perceived mass with un- 
perceived space), Space does not drag, in the conventional Newtonian sense, 
against a moving body that is not accelerating. And space is unperceivable; there- 
fore it can be visualized as a massless fluid, Thus the increase in perceived mass 
(which is a change) must come from the perceived mass's increase in velocity in 
perceiver space (because velocity is all that was changed), and it must involve the 
physical operation of the perceiver's physical perceiving mechanism, A perceived 
mass does exert resistance (drag) called "inertia'' whenever it is accelerated in the 
perceiver's space-frame, This resistance isa force. Perceived force is al to 
perceived mass times perceived acceleration through the perceiver's space, 


ts not space an unperceivable ether? An extract from Einstein's Theory of Relativity 
by Max Born, p. 223, states: "If each of two observers who are moving relative 

to each other can assert with equal right that he is at rest in the ether, there can 
be no ether. Thus, the extreme development of the ether theory leads to its dissolu- 
tion as a fundamental concept." The conclusion that there can be no ether does not 
logically follow. Each observer can assert that he is at rest in an ether (space), 
and these spaces can be intermoving. That is precisely what a “moving frame of 
reference” {6: one space moving through another. Today we retain the (or more 
correctly, an) ether concept, but call it "space" or "inertial frame of reference" 

or "frame." The conclusion should have been that there can be no single "stable 
ether," but that there can be many. 


2Newton's law, F = ma,* to date has been used in a half sense, i.e., that the accelera- 
tion of a perceived mass through the perceiver's unperceived q-space generates force. 
If this is true, and relativity holds, then the acceleration of any other unperceived 
q-space, through a perceived mass, also generates force; through one perceived mass 
in a perceiver's q-space, the q-spaces of all other perceived accelerating masses are 
accelerating and thereby generating forces on it, By this “other half" of Newton's 
law and by relativity, Mach's principle (that inertia of a mass is derived from the 
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accelerating and tnerepy generatang forces om at+ By tess VR R Hee re renee w 
law and by relativity, Mach's principle (that inertia of a mass is derived from the 
other masses of the universe) can be shown to be true. Although not collated and 
developed as such, it is possible to derive the postulates of both special (Continued) 
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This equation states that a perceived accelerating mass must react with the 
perceiver's q-space, and in fact this interaction may be taken as the basic mechanism 
that creates force itself, Again the perceiver's physical perception mechanism is 

the causative agent, 


A quite logical conclusion at this point is that the perceiving mechanism 
perceives (produces) additional perceived mass from the interaction of perceived 
rest mass with perceived mass-motion (velocity) through its unperceived space, 
Also, the perceiving mechanism produces perceived inertial drag from the inter- 
action of perceived mass with the mass's perceived acceleration through its 
unperceived space, 


The concept of "ether" should not be rejected while the concept of "space" is 
retained, since the latter is actually an unperceivable ether. Rather, the concepts 
of mass, perception, and ether-space should be tailored to fit the perceived 
phenomena. Quiton/perceptron theory (perception theory) is a deliberate transfer 
function model specifically tailored to fit these criteria. 


B. GRAVITATIONAL ATTRACTION 


Newton's law of universal gravitation can be generated, in both effect and 
form, from quiton/perceptron theory. 


A perceptron's q-space is filled with streams and streams of quiton disturb- 
ances moving ahead of its perceived moving objects from all over its universe. 
Thus there exists a flux of quitons at any point in its space, and this flux is isotropic 
to the first approximation: because of the vast interstellar distances between 
disturbing masses, the flux gradient in the relatively local neighborhood of any 
perceiver point is essentially zero. The quiton disturbance flux can be represented 
as shown in Fig. 8. A quiton flux stream switching pressure P, is exerted on M, 


and a switching pressure Py is exerted on mass My. In any one flux stream line in 


this shadowed zone, the pressure against either of the two bodies is reduced in 
proportion to the amount of switching flux subtracted from that flux line by the other 
body. The total reduction of switch pressure in the shadowed zone is therefore 
proportional to the product of the two masses M, and My, considering the effects to 
be mutually independent. 


(Footnote 2 continued from preceding page) and general relativity from quiton/perceptron 
theory, and the steps essential to that derivation are contained in this paper. 


*[More precisely, F = d/dt (mv) = ma + v dm/dt. From the second term, 
increase or decrease in mass of a moving object also produces 
a force. This second force component may not be too imporcantr 
except in microscopic phenomena, but for fast microscopic changes 
in mass (e.g., in the nucleus) it could generate significant forces. 
Also note that the velocities of all other spaces (i.e., velocities 
of the q-spaces of all other moving objects) in the perceiving mass's 
universe interact with its perceived mags change rates, according 
to the second term of Newton's law, relativistic form. ] 


1A disagreement has long existed over whether a "nonthing" exists if {t cannot be 
observed. The argument is illogical; e.g., if a photon itself cannot be perceived 
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observed. The argument is illogical; e.g., if a photon itself cannot be perceived 
and only effects (changes) produced by it are perceived, does a photon exist? It 
exists, but cannor be perceived to exist, i.e., it exists outside of perception, 
but does not exist in perception, The same is true of the notion of space. 
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Fig. 8. Gravitational Attraction of Masses 


From purely geometrical considerations, a shielding factor is also present 
due to the solid angle that is shadowed about any mass point, This effect is propor- 


tional to 1/R? by usual solid angle considerations, Putting these two factors, 
together, the attraction of mass should therefore be proportional to M,M,/R , or 


M,Mp 


ie ae (35) 


which is the expression for Newton's universal law of gravitational force, and this 
force is driving the two masses together.) By merely extending the basic state- 
ment by superposition of the effects of every perceived mass-pair in the perceptron's 
universe, one obtains the attraction of mass* for the universe. 


1Tt is not accidental that electric, magnetic, and gravitational field forces all 
obey “inverse square of the distance” laws, since these forces are derived from 
analogous switching operations. 


2Attraction of mass implies an effect derivable from the presence of mags only. 

Mass is a switching rate. Therefore attraction of mass must be derived from switching 
only. Now a massless fluid generates no drag against a constant velocity mass, but 
switching is a negative quiton acceleration which does generate force. So switching 
generates drag, but constant velocity does not, This accounts for the error long 

made in considering the “mass shadowing” explanation of gravitational attraction to 
suffer from a serfous defect of implfed retardation force due to veloctty through an 
ether-flux (see, for example, the Feynman Lectures on Physics, Vol. 1, p. 7-9). Velocity 
ef an ether flux through a body merely affects the mass of the body; it does not 
generate force, Acceleration of an ether flux through a body generates a resultant 
force on that body. In Feynman's example of an orbital body, let us assume perfect 
circular motion with constant speed. Since the speed of the ether flux is always 
constant, the mass is always constant. Since the component of acceleration tangential 
to the circle is zero, there is no force generated tangentially to the orbit. But 
since there is a constant radially outward acceleration of flux through the orbital 
body, then there is a constant radial force outwards that is generated, and this force 
is called the "centrifugal force," i.e., the “center-fleeing" force. 
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It should be noted that for extremely small masses at extremely close 
distances, or for extremely short times, turbulence and interference effects can 
form in the shadowed zone of Fig. 8 and superposition may no longer hold, 


C. NEWTON'S THIRD LAW OF MOTION 


One of the recognized ways of stating Newton's third law of motion is: 
"To every action force there is an opposite and equal reaction force." This 
law follows from quiton/perceptron theory, as can be shown by examining 
two colliding bodies. It should be stressed that these two bodies, and all 
changes related to them, exist as changes-in the output of the perceiver's 
perceptron, It must always be borne in mind that these changes, or physical 
phenomena, exist as outputs of the perceiver's mass perceptron.*»? 


Figure 9 shows perceived bodies M, and My in constant velocity motion just 


before collision. A deliberate choice was made of a case where the momenta of the 
two bodies were not equal, so that the initial switching rates for the two masses 
were different. In the example, M,V, > MoV. The mass switching drag of each 


body is again represented by small circles. Each body has the same size roll in 
front as in the rear, so its switch pressure forces are balanced. Figure 10 shows 
the collision, 


re] Oo ° ° 
oo 
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Fig. 9. Two Bodies Before Collision 


P, (INCREASED SWITCH PRESSURE) 


Fig. 10. Two Bodies at Moment of Collision 


lwe consider the question: “If a tree falls in « forest and there is no car to hear it, 
is there a sound created?" A tree is a perceived tree, a forest is a perceived forest, 
and a fall is a perceived change. Their presence or existence implies a perceiver 

and perception; thus they imply that a "sound" change would be perceived, since they 
imply a perceiver to perceive it. If, however, by "no ear to hear it" we mean “no 
perceiver present at all," then the question as posed contains a self-contradiction: 
with no perceiver, there can be no perceived tree, perceived forest, perceived fall, 
or perceived sound. 


2The manner of searching for quiton/perceptron causal explanation of a physical 
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2the manner of searching for quiton/perceptron causal explanation of a physical 
phenomenon is to ask, "What would the perceptron have to do to generate the phenomenon?". 
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There is an almost instantaneous switch pressure increase in the contact zone 
between the colliding bodies, and consequently there is a switch pressure differential 
across each body as shown in Fig. 11. 


Fig. 11. Switch Pressure Relationships at Collision 


In the figure, the contact pressure P a is exerted against each body, so that 


the pressure forces on the two bodies act in opposite directions, But for any two 
colliding bodies, the contact areas, one against the other, are the same. This 
common contact area will be called A.. Since P = F/A, then 


IF] = |Fel = PoA.- (36) 


But since the pressure forces on the two bodies are being exerted in opposite 
directions, then 


_<« 


F, = -Fo; (37) 
which is Newton's third law of motion. 


D. NEWTON'S SECOND LAW OF MOTION 


Neglecting constants of proportionality, Newton's second law of motion may 
be stated in the most general sense as 


F = Sav). ; (38) 


The first step in deriving this law is to examine a point mass which is perceived 
moving with velocity V, as shown in /gure !2. 


° 
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Fig. 12. Moving Point Mass 
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An increased rate of quiton switching activity exists along the axis containing the 
velocity vector V. We will call this increased quiton activity a vectorial "current" 


Q, and define its direction as contrary to the velocity vector. The mass is perceived 
to be moving against the current vector, and 


Qa-v. (39) 


When the current Q is steady, iie., when 


Qin % Qout , (40) 


then the switching activity, and hence the mass and the energy, are constant. 
Therefore, from vy = +V/2E/m, the velocity remains constant. 


If Q out suddenly increases, then 


Qin * Qout (41) 
which can be represented as in Fig. 13. 
oe <— a, 
% fo = 
oo Vv 
° re) 
2° 
Fig. 13. Difference in Quiton Current 
From Eq. (39), 
Q= -kV . (42) 


At any time in a quiton current, the switch pressure force exerted against the 
mass can be represented as 


F=PA, (43) 


where P c is the switch pressure and A e is the area of contact. However, since 
the area of contact A o OF the drag area, is the mass switch rate itself, then 
(neglecting constraints of proportionality) 


A «mM (44) 
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A,a@M' , (44) 


where M' is the switch rate at the point of switch pressure application. We will 
next examine the switch pressure forces before and after one perceptron operation 
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(i.@., across the smallest possible time interval At used by the perceptron itself 
in perceiving a change). When there is any difference in the pressure forces 
against the body front and body rear, this difference is the resultant force R, or 


R e [PAdin “ie cAdout| q ? (45) 


—_ 
. 


where q is a unit vector whose direction is given by the direction of Qn -@ 
Now, from Eq. (44), 


R = (MP Din . (MP out] - x (46) 


Since P. @ QandQ a (-V), then (neglecting constants of proportionality) 


R= - [7g - MQ] (47) 
which from Eq. (39) gives 

R= (MV), - (MV) (48) 
or 

R = K,a(M'V) . (49) 


However, this has happened in the smallest possible time At, and since by definition 


A(M'V)._ noe (M’'V) , (50) 
then 
R = k,(M'V) = ky (Mv) (51) 


which is Newton's second law of motion, relativistic form. Acceleration of a body 
is caused by a difference in mass switch rate (i.e., a switch rate gradient) induced 
across it by transfer of momentum from another moving body or by induction from 

a field such as an electrostatic field or a magnetic field, 


E. NEWTON'S FIRST LAW OF MOTION 


Newton's first law, that ''a body at rest or in uniform motion will remain at 
rest or in uniform motion unless some external force is applied to it,'' can be derived 
from the same type of considerations used to develop the second law, Obviously, if 


hd 


Q=0 , | (52) 


Iswitching can be thought of as transfer of At into SL, An increased switch rate 
represents an increased rate of transfer resulting in a higher value for the ratio 
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Iswitching can be thought of as transfer of Mt into OL, An increased switch rate 
represents an increased rate of transfer resulting in a higher value for the ratio 

of AL to At being outputted. Since the ratio SL/dt is defined as v, an increase in this 
ratio increases the velocity, and thus acceleration occurs. 


22 
Next Page 


http://www.cheniere.org/techpapers/quiton/p22.htm (2 of 2)27.10.2003 20:28:34 


Page 23 


then 


mI! 
i" 
Oo 


(53) 
and 


a=0, (54) 


in which case the body at rest will not move and the body in uniform motion will 
remain so, by the definition of acceleration. Every perceptron repetition will 


output the identical value for V as the preceeding repetition, and that is why the 
first law holds, 


F, IDENTITY OF LENGTH AND TIME 


From E = Mc’, we have 


2 = E/M = 9x 10/6 joules/kg (55) 

ce? « 9x 10/8 joules/kg x 1/17. 053 kg sec/sw (56) 

of = 0,527x 107°" joule-sec/sw (57) 

o* <= k/mass switch . (58) 

Thus 

o* =(3x 10°)? m/sec” < anes seTECK = one sw opn (59) 

one sw opn = (3x 10°)? m*/sec* (60) 

=> 3x 10° m/sec (61) 

= 1 sec = 3x 10° meters. (62) 


Length and time are thus synonymous, and c is the constant of proportionality 
(more precisely, the identical ratio for transposing At into AL will be maintained 
for each perceptron operation), Therefore, a perceptron actually outputs only 
one thing which may be taken to be either At or AL (it actually outputs only change 


‘By "synonymous" we mean that At and AL are intertransposable by perception operation. 
The term c is the velocity (rate of change) of switching itself, i.e., the speed at 
which quitons themselves can move, since quitcns are being switched by mass. There- 
fore c ought indeed to be the wave velocity at which quitons move, and thus represents 
the maximum AL obtainable from At by mass in normal switching. The possibility exists 
that abnormal (turbulent) switching can deviate from this limitation. Thus "time 
warping," “time travel," “hyperspace travel," and the interplanetary drive may indeed 
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that abnormal (turbulent) switching can deviate from this limitation. Thus "time 
warping," “time travel," "hyperspace travel," and the interplanetary drive may indeed 
be possible. Since at least one of these effects of turbulence in switching (that of 
DeBroglie wave velocity exceeding the speed of light) is theoretically accepted, the 
problem of turbulent switching should be well worth the theorist's attention and 
effort. 
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itself, which is perceived and thought of as AL and At). All other dimensions, 
quantities, and dimensional molecules are but bit division or bit multiplication, 
This seems to be consistent with some of the latest conclusions from general 
relativity theory. 


In passing we note that there is no separation without relation, and there is 
no relation without separation, Therefore 


relation < separation. (63) 


Also, there is no operation without separation, and there is no separation without 
operation. Therefore 


operation < separation. (64) 
It follows that 
operation <> separation = relation. (65) 


We note a difference between free space and a Cartesian space (inertial 
reference frame). In a Cartesian space or inertial reference frame a definite 
length is considered to have been established for each and every point in that 
frame. But such a definite length to each point is rigorously operational by 
statement (65) above, i.e., such a length is defined by an operation. Specifically, 
it is defined by the operation of a mass perceptron (or an understood mass 
perceptron) at the origin of the frame. Such a frame is linear if the identical 
type of perceptron operation has defined the length to each point, If the type of 
defining operation varies, then the frame so defined is nonlinear; i.e., its space 
is said to be curved or distorted. 


In one perceptron, its length defining operation and its mass defining opera- 
tion can interfere or react one with the other. This type of interference or inter- 
action is the direct interaction of frame space (length) with mass and it is the 
fundamental generating mechanism of force. All forces are so generated (see 
again the inset footnote on p, 17). And in fact a perceived moving force does work 
in the direction of its perceived movement rather than in the force's perceived 
direction precisely because of the moving operational length's interaction (inter- 
ference) with the operationally generated force, This interference interaction is 
between operations in the same perceptron and generates what is called work. 
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V. ELEMENTARY PHILOSOPHICAL IMPLICATIONS 


Every scientific treatise is filled with forms of the words ''one"’ and "be, " 
yet none attempt to define these metaphysical terms. Ontologists and metaphysicians 
have uncovered many problems connected with these two words, but no real solutions, 
In addition, the historical preoccupation of metaphysics with dogmatic religious 
beliefs contributed strongly to its disfavor, since scientists were required to exert 
considerable effort to establish the scientific (observational) method as a legitimate 
criterion for the judgment of physical truth, Consequently, both science and 
philosophy today are constructed on quite undefined foundations, primarily because 
of the failure to recognize the relationship of perception operation to reality, which 
recognition is a prerequisite to the synthesis of physics and metaphysics. One 
therefore must comprehend the concepts of be (exist)} thing (perception), and 
one (thing) from the viewpoint of the relation between perception and ultimate 
reality. 


A. EXISTENCE, THING, AND ONE 

Existence has been defined here as "what is to be fed into the perceptron's 
input.'' In the situation where all operation of the perceptron has ceased, what can 
be said to exist in the input? First, what exists is a continuum: it has no limit, 
interface, dimension, time, velocity, change, space, place, or discontinuity since 
these are all derived from perceptron operations and the perceptron is not operating. 
What exists is continuity only, with no discontinuity.2_ To comprehend this, we must 
examine the thought process itself more closely, realizing that ''to think" is "to 
perceive thoughts," 


What is a "thing?"" Further, what is "one" -- one “thing, "' one "anything?"" A 
thing is first a perceived thing: it resulted from the output of a perceptron operation, 
in which one input bite and one output occurred, This output is characterized by the 
the fact that it is one, and the absence of one (i.e., zero) is the absence of output3 
Figure 14 shows these relationships. The perceptron operation created the separation 
between the inside and the outside by creating a AL anda At, that is what the delta 
symbol means, Thus the operation of the perceptron determines the basic nature of 
one itself, and any one necessarily requires that a perceptron operation has occurred, 
In fact, the perceptron itself is a result of perceptron operations. Thus indeed all is 
relative. A perceptron exists and is able to function because it perceives other percep- 
trons to exist and function. Thus perceptrons are mutually created derivatives of reality 


1Being is undifferentiated; that is its total definition, It cannot be perceived, 


since perception differentiates. It is continuity only, without any discontinuity, 
which is unperceivable. The preoccupation of being with causality (perception) is 
technically called "inception," the influencing of perception. In Zen philosophy 
this is technically "attachment to the world of illusion (change);" the literal 
meaning of "Incarnation." 


“This concept is unperceivable, by the definition of perception, which accounts for 
its difficulty. To be a “perceived one" implies limit (finiteness); oneness itself, 
without a bound or limit to make it a one (perceived), cannot be perceived. This 
is the primary limitation of the human mind (i.e., of perceptive thinking)--being, 
continuity, and oneness themselves imply absence of perception (differentiation) and 
are therefore unperceivable. 


"Thus Boolean algebra describes the most basic oneration. and ia annlicahla ta the 
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*Thus Boolean algebra describes the most basic operation, and is applicable to the 
“operational” world. 
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CONTINUITY 
(THING) 


\ 


“OPERATIONAL 
BOUNDARY 


DISCONTINUITY 
(NO-THING) 


(PERCEPTION) 


Fig. 14, Nature of One 


which drive themselves and each other. Note that the preceding sentence itself is a 
perception, 


So in the fullest sense, Gautama Buddha was indeed correct to state that the 
world of phenomena (changes) is an "illusion, "* relative only to itself (i.e., to 
perceptrons),+ Einstein, expressing this idea in the language of mathematics, 
produced the theory of relativity and inaugurated a new physics, Buddha and 
Einstein spoke in different technical languages, but both expressed the same idea, 
The only difference is that in science we have assumed that our observations 
themselves are real and perfect. They are real, but not perfect in that they 
represent only changes in ultimate reality. Thus observational science alone can 
never reveal ultimate reality. 


Another approach may aid in the comprehension of the nature of one. What is 
meant by the statement "he is the man?" Reflecting, one realizes that what is 
meant is that the perceived thing HE is exactly the same perceived thing THE MAN, 
and this identity exists now (during this one At perceptron time slice). There is 
no part of HK that is discontinuous from THE MAN, or vice versa. The different 
forms of the verb "be" attempt to express continuity without discontinuity, or 
unlimited oneness which is a state and not a thing. However, we do use the verb 
"be''? to relate continuity between different time slices, ‘He is the man" is related 
in the present time slice; "he was the man" means that HE in the NOW slice is 
identical to THE MAN in a past slice; etc. 


‘The reader interested in Zen will find complete agreement between thie paper and Zen 
precepts, and will find the paper of some assistance in comprehending the unperceivable 
(unthinkable) Zen realizations. In Zen, for example, the aim is to comprehend at once 
the totality of reality, directly, escaping beyond the Limiting fetters of perceptive 
thought. Now if it is actually possible to do this, and if some unusual men have 
done it, then their enigmatic writings should contain the wisdom of their experience, 
and should correspond to ultimate reality itself. Since ostensibly their insight is 
obtained by other-than-logic and other-than-perceptive means, then their statements 
should appear illogical and unperceivable.* Thus the "sound of one hand clapping" 
and other illogical concepts are used in Zen as a meditative means of driving the 
student beyond logical perception (certainly the sound of one hand clapping cannot be 
perceived or thought) to realization. But if the Zen experience is actually valid, 
then reality itself must be pure Zen (i.e., unperceivable), and so it would appear to 
be. We note that for each component part of sll, the opposite part must exist. So 
all can be regarded as the complete set of all possible opposites or contradictions. 


*(However, this most assuredly does not imply that every statement that 
is illogical end unperceivable is of value!) 


21It should be stressed again that being is defined as undifferentiated (unscparated, 
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2It should be stressed again that being is defined as undifferentiated (unscparated, 
unperceived). Being is simply continuity without discontinuity. 
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B, REALITY, ULTIMATE REALITY, BEING, AND ULTIMATE BEING 

Actually one should be quite careful in using these terms, What does one get 
when one differentiates reality? One gets another reality, but not the primary or 
ultimate reality, For example, assume that length and time are real. When one 
time-differentiates length, one obtains velocity, which of course is real also but 
quite different from either length or time. However, velocity is always operationally 
related to the two first (assumed) reals length and time, because differentiation is 
an operation. So what is meant by "ultimate reality" is that state (or essence, or 
whatever name one prefers) that is not differentiated. Since "being" (continuity 
with no discontinuity) is defined as "that which is not differentiated, '' then the 
ultimate reality is pure being. 


But all perceivables are differentials of ultimate reality. When one differen- 
tiates being, one gets pieces (differentials) of being which themselves are beings, 
but they have been perceived (differentiated) from a more primary or higher being. 
Therefore any being that one perceives has been differentiated (separated) by 
perception} which explains why human beings, for example, consider themselves 
separate or individual (one), They are separate only in their individual perceptions. 
Thus "beings" by its plural nature always implies fragments (differentials) of a 
higher being (of singular nature), There can be many such integral levels: starting 
with one function, one can integrate it, then the resulting function can be integrated, 
etc., as long as we are speaking of definite integrals between two limits. When we 
reach a state that has no pieces or limits, the process is finished. That state is 
being in the ultimate sense, i.e., ultimate being. 


One perceives these integral levels directly in nature, i.e., in the perceived 
phenomenological world. Living molecules (tiny beings) of RNA, DNA, etc., integrate 
together into a cell (a higher level being), Cells then integrate into a still higher 
being (man, animal, plant), which is the level on which man finds himself. But since 
man is perceivable and there are more men than one, it follows directly that men 
are capable of being integrated into a still higher being,? and the only word we have 
at present to describe such an ultimate being is "God." It is not at all accidental, 
therefore, that the ultimate being cannot be directly perceived by man, since by the 
definition of perception the ultimate being cannot be perceived by a lower order being 
such as man (i.e,, since perception differentiates, or separates, then only 
differentials of being, or separate beings, are perceivable), 


The avatar Jesus, having no technical concept for the derivative available in 
the language of the day, used the analogy of the father-son relationship, the son 
being the derivative of the father in this sense. Thus he referred to himself as 
the "Son of Man" (the derivative of all mankind or of integrated mankind) and also 
as the '"'Son of God" (the derivative of the integral of man), He continually referred 
to the ultimate being as "Father." It is little wonder that he was not understood 
then, and has not been understood for almost twenty centuries, 


‘Thus not only are physical objects relative to the perceiver's perception, but so 

are the perceived beings. Ergo the entire perceived universe, both living and non- 

livine. in related to nercention. and in fact sereention and creation are shatracriv 
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are the perceived beings. Ergo the entire perceived universe, both living and non- 
living, is related to perception, and in fact perception and creation are abstractly 
synonymous. 


*This statement contains obvious implications to the theory (i.e., to the goal) of 
evolution, 
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VI. CAUSALITY AND ITS MODIFICATION 


A little closer look at perception can be obtained by viewing it from the causal 
standpoint? All that perception really creates is At and AL (which are the same, 
ignoring constants of proportionality), and the perception we normally think of is 
point perception, where a point is one switching operation. The perception point 
may be thought of as following a line path which we will call ''lineception" (Fig. 15). 
Physical phenomena as seen by one perceptron constitute this lineception; or rather, 
it constitutes the physical phenomena that are perceived or observed by the percep- 
tron. Any point-based perceptron system, such as human perception, will accordingly 
perceive the universe of physical phenomena as if the perceiving system were a 
pointer moving along a lineception.? 


amma Oe i aan 
Fig. 15. Lineception (One Connected to One) 


For each perception there is a reflection, so there exists (but by definition 
cannot be perceived) a similar line-path, or "lineflection" as shown in Fig. 16. 


—At-At 
—bt —At —Ar pee 


Fig. 16. Lineflection (One Connected to One) 


lperception is identical to causality itself, 1.e,, perception can be said to generate 
causality. The causal view is that causes inputted to a situation operate to produce, 
or output or create, effects. According to its inputs, the perceptron generates 
causal outputs. An adequate theory of perception should be able to explain all 
causal (perceived) phenomena. We might define causality as the set of all causes. 
Then the answer to the question, "What causes causality itself?" is causality 

itself; i.e., since it is the set of all causes, causality must contain its own 
cause, Causality must therefore be closed or circular. The entire causal world 

wust then be purely relative to itself (closed). Closer attention to causal opera- 
tion yields the following: We perceive something change (in time or in space), then 
the situation changes so that we perceive new changes emerge (occur later, or separa- 
tely). Thus the line of perception by its own unperceived operation connects the 
perceived cause (change) to the perceived effect (change), i.e., perception generates 
causality. Since perception itself is causal, then causality truly causes itself. 
This indeed is closed or circular--causality generates perception (perception is 
causal) and perception generates causality (causality is perceptive). Thus the idea 
that perception generates causality is completely consistent with our initially 
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that perception generates causality is completely coneietent with our r initially 
assumed definition of causality as the set of all causes. 


7a "frame" or “coordinate system" is a point-centered perceptron system centered 
about the “understood perceptron" at the origin. 
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The ultimate reality, or existence, contains all, all-at-once (ultimate reality 
is allness, or oneness). At each operation of the perceptron, the exact amount of 
At and AL, and their relationship, put out by a perceptron is a function of its 
input quiton disturbances, A great number, in fact perhaps an infinite number, of 
different input states are possible, i.e., exist in all, all-at-once (ultimate reality), 
So an equally large number of output states are possible (exist ultimately),” but 
one particular input condition results in one particular output condition. We can 
represent the all possible Lineceptions existing as "multiception" (Fig. 17). From 
this figure, a lineception can be seen one particular path through multiception. 
The corresponding multiflection could, of course, be illustrated in similar manner 
but with negative components. 


At 


Fig. 17. Multiception (One Connected to Many) 


One could immediately apply statistics to the concept along the lines 
illustrated by Fig. 18, 


o 


Fig. 18. One Branch 


ltt is stressed that these multiceptions exist, which is not at all the same limited 

statement as "exist now," but much more comprehensive; e.g., all possible numbers must 

exist in zero, else, given the number A, there is no justification for the axiom that 

A + (-A) = 0. The “absence of number" means precisely the "absence of all possible 
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exist in zero, else, given the number A, there is no justification for the axiom that 
A + (-A) = 0. The “absence of number" means precisely the "absence of all possible 
numbers." Paradoxically, if we think of that absence, we make it present by the act 
of thinking; i.e., trying to perceive it (absence is not perceivable). This contra- 
diction, of having to make the unthinkable into its opposite so that it is thinkable 
ig both the characteristic and the limitation of perception and perceptive thinking, 
and has long been an insurmountable obstacle to scientist and philosopher alike. 
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At each switch point, the perceptron is faced with the branch of possibilities ahead, 
which all exist in multiception but only one of which exists in one perception, or 
lineception2 A certain set of limbs in the branch must have a perception 
probability equalling 1, and thus each of the limbs has some finite probability? 

The input conditions to the perceptron then determine which limb is selected for the 
next switching operation; and, of course, the input conditions are the results of 
other related perceptrons' operations (relativity). The statistics will not be pursued 
further here. 


For an absolutely mechanistic world, the entire process is automatic according 
to quite rigidly fixed rules. A system of perceptrons that behave this way shall be 
referred to as "mechanically switched." What we call "non-living systems" are 
mechanically switched systems. But what we call a "living system" is able to 
arbitrarily select the limb taken, to some extent at least? i.e., the fact that a 
living system is able to choose its behavior within certain limits, directly implies 
that it must be able to deflect its lineception from a mechanically switched line- 
ception, The only way it can possibly do this is to influence the switching operation 
of the perceptron. But since the output of one switching operation is a mechanistic 
function of the inputs, then the only way a life system can affect the perceptron 
switching operation is by affecting the input to some extent. How could it possibly 
do this? 


In our crude model, the nonaction continuum is composed of action atom 
fragments, or quitons. But such non-things are massless by definition (they are 
not being switched and the absence of switching defines masslessness), and we can 
think of the nonaction continuum as a massless fluid or ether or empty space, since 
these terms are all synonymous, All that is implied by these terms is that the 
fluid is composed of massless elements, which merely means they are not being 
switched, They are capable of being switched, of course, but switching is not 
being done. The main point is that force, in the conventional sense, is not 
required to move a massless fluid, so the input fluid to a perceptron can possibly 
be interfered with by some nonphysical means requiring zero force, The being 
portion of a life system can apparently do this to some extent, 


Since the switch time of a perceptron is on the order of 1072! seconds, then 
even an incredibly tiny quiton input variation to a perceptron will result in 


lit is stressed that all possibilities exist and are real, but do not exist in percep~ 
tion. Perception is the only difference between unperceived reality and perceived 
reality. 


2which leads to an unusual view of "probability." A perceptron operation is already 
finished when one perception is complete; that is why "the past is always gone, the 
present has just occurred, and the future is never here." Perceptron operation 
continually creates the perceptron's universe as it operates, including all changes, 
time, space, etc.). Thus, at the conclusion of any one perceptron operation, 4 
multitude of lineception steps can exist for the next operation. However, although 
possibly quite large, the number of next steps available must be finite to be causal 
(perceivable). It is the process of perception that makes probability finite. 
Perception is finite; nonperception is infinite, 


3The only alternative conclusion is that the living system is unable to deliberately 
http://www.cheniere.org/techpapers/quiton/p30.htm (1 of 2)27.10.2003 20:30:11 _ 


Page 30 
FECCEPlL10N 2S LAVALLE) MVUUPCLESpe saver 49 aes eews 


3The only alternative conclusion is that the living system is unable to deliberately 
modify its behavior and its behavior is purely mechanical. But since this implies 
that all behavior is absolutely programmed and predictable, which is obviously 
false, this alternative is not valid and the original conclusion stands. 
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noticeably altered lineception after one second of such variation, So it is quite 
reasonable to presume the futility of trying to measure such infinitesmal influence 
as is brought to bear on one single perceptron operation. However, the total 
influence can obviously be detected after being accumulated by a very large number 
of perceptron operations, and for living systems it is. So while we have not proved 
the mechanism of life-system manipulation of lineception, we have shown a logical 
progression from an assumed mechanism to a result that is universally verified by 
countless observations (i.e. , all living systems are observed to manipulate 
causality, which manipulation is, after all, the definition of behavior). Since no 
other mechanism has been proposed, to the author's knowledge, that would reasonably 
explain the observed phenomenon of life-system manipulation of lineception, it is 
logical to accept as true the assumed mechanism -- a life system can exert an 
incredibly tiny influence on perceptron inputs, i.e., on the ether or on empty 


space,?»3 


This tiny influence is the basis of the realization process. To comprehend the non- 
causal, the individual observer usually wrestles diligently with the problem, 
repeatedly attempting to perceive it causally, In each such attempt, the tiny 
influence of inception on perceptron inputs is exerted. Over an ensemble of such 
attempts, the perceptron causal output can be modified, i.ev, modulated noncausally 
to give what are now slightly noncausal perceived outputs. Presence of a required 
fit or required output pattern in the perceptive mind allows the output to be 
examined (compared) against the required output, i.e., it allows the selection of 
the proper noncausally modulated causal transfer function. When the outputs match, 
one then has a breakthrough or realization which matches the real world pattern but 
which cannot be directly perceived causally. However, since the mental file of the 
perceptive mind has now filed the proper transfer function, the individual has 
assimilated the information and understands it, being able to recall the noncausally 
modulated causal transfer function at will. Thus in Zen, the ultimate example of 
realization is described as “enlightenment.” Phrases such as "direct perception of 
reality," "direct experience of ultimate reality," or "direct realization of all- 
being" are also used in trying to portray the nonperceivable realization. Conven- 
tional science hides the entire process behind vague terms, such as "creative 
thinking," which actually only conceal the fact that we do not know what it is, or 
how it is accomplished. 


Note that such "creative realization" can cover either purely causal or non- 
causally modulated perception, the difference being merely whether the inputs are 
incepted in a normal manner comparable to causal phenomena, or in another manner. 
Realization is derived only from inception. Since the observed phenomena of physics 
already appear to be noncausal (statistical) in the ultramicroscopic region while 
ensembles of these yet appear to be causal, then the physicist is already confronted 
with the necessity of changing causality but at the same time retaining causality. 
The implications to the observation process itself must be examined, and they remove 
the dichotomy between physics and metaphysics when pursued. 


*The Hieronymus effect is an example of this in reverse. It generates an effect on 
living nervous systems that is not the result of electric, magnetic, or gravitational 
fields, and is not caused by matter in motion. For that matter, a polygraph hes been 
used to clearly measure a response of plants to human thoughts alone, and such an 
effect is not presently explainable within the body of physics theory. "Firewalking" 
is another unexplainable phenomenon from the standpoint of present physics theory as 
is acupuncture. 


3q11 psi phenomena derive from this effect (inception) together with turbulent 
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311 psi phenomena derive from this effect (inception) together with turbulent 
switching. A straightforward theory of psi phenomena (and of such things as fire- 
walking and acupuncture, for that matter) can conceivably be generated from the 
quiton/perceptron theory. 
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Of course the most efficient development of manipulation of lineception 
(i.e., the widest response) by a life system would necessitate a control system 
approach; i.e., life system direct manipulation of only a very small control 
valve or control mechanism, which in turn controls the input to a much larger 
mechanistic (deterministic) servo amplifier. Systems like this are universally 
observed in life systems. Thus the great bulk of a life system's manipulation of 
lineception is servomechanistic: the actual direct influence of life (being) on 
matter (perceptron switching) is so microscopic as to be immeasurable at its 
operating level, and only its macroscopic effects become measurable. For that 
reason the scientist has never been able to isolate the mechanism of life's mani- 
eee of lineception, nor is he likely to be able to do so in the foreseeable 

ture, 


Life's manipulation of lineception will be denoted by the term "inception, "" 
and can be thought of as a modulation (partial change or additive change) of the 
lineception carrier, Ordinary physical phenomena are macroscopic ensembles 
of lineceptions, where the deterministic (mechanistic) law holds absolutely but 
in a relative manner (ensemble to ensemble) which is fixed cause-and-effect, or 
causality, from the viewpoint of perception. Since inception is a modulation of 
lineception, then living behavioral phenomena should be superimposed as envelopes 
on causal lineceptions, or causal lineception ensembles, and, indeed, they are 
universally observed to be so superimposed.” 


Absolute or ultimate reality, however, can be thought of in one respect as all 
multiceptions and all multiflections, all-at-once, which is timeless (i,e., which 
is both all-possible-times and zero time simultaneously or identically).3 Along 
any one lineception, causality applies; yet since a very large number of changes to 
that lineception are available in just one multiception branch, then quite a large 


lfhis latter statement, of course, is subject to challenge. 


2Since all matter is, it contains being. Another intriguing possibility exists: that 
there are two types of inceptive systems, or two magnitude directions that inception 
takes. The first type would produce inception with difficulty, and its inception 
would only be apparent at the macroscopic level; the second type would produce 
inception with ease, ites inception would be apparent only at the microscopic level. 
The first type would correspond to what we call “living systems," while the second 
would correspond to what we call “inert systems." Living systems’ inception would 

be observable to human senses and human instruments, while inert system's inception 
would not. A second and remarkable consequence would be, that in the extreme micro- 
scopic case, inception would dominate and this scale would appear to be absolutely 
statistical (individually unpredictable), which apparently is true (1.e., degree of 
causality represents degree of restraint of inception). This would modify causality 
(for individual events) at the ultramicroscopic level, but at higher levels causality 
would still apply due to the karma effect on perceived ensembles. It is significant 
that at present the universe of matter seems to behave in precisely this fashion. To 
summarize, perception is causal -- it generates causality. Inception, being non- 
causal, must be below the perception threshold. Aggregates of inception (noncausal) 
that equal or exceed the perception threshold become causal (are processed by 
perception) and generate causal karma. 


3Since eve erceived AT has an unperceived complement -AT which exists in reflec- 
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3Since every perceived AT has an unperceived complement -AT which exists in reflec- 
tion, then the sum total of all times in absolute existence, which includes both 
perception and reflection, equals zero tine. 
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number of inceptions are available to be applied to that one lineception by an organism 
to change or direct the lineception, Herein is the explanation of karma. Since every 
inception made by an organism (or by a submicroscopic particle of being for the second 
case, see note 2, p, 32) changes its entire lineception, it also changes its entire 
perceived or relative universe, which is the only universe it knows or senses, And 
since causal feedbacks from this perceived universe! occur to the organism's 
perceptron (which itself is part of that perceived universe), then the effects of the 
organism's actions indeed return precisely to it, So, "as a man soweth, that shall 

he also reap" is quite true? 


It is now possible to formulate some conclusive statements: 


1. One perceptron follows a lineception path, mechanically basing its output 
on its inputs, and this operation establishes causality to perception 
repetition, i.e., to lineception, 


2. Ordinary physical phenomena are merely ensembles of related lineceptions, 
and are perceived to be absolutely deterministic (obey only cause-and- 
effect. 


3. Living phenomena exhibit the effects (selective behavior) of inception 
(modulations impressed on lineception) which occasionally diverts one 
lineception from its deterministic lineception limb to another multi- 
ception limb, resulting in a changed (modulated) lineception, 


4. Ultimate, or absolute, reality may be thought of as the sum-total of all 
multiceptions and multiflections, 


5. "God" is all-being, which is all multiflection and multiception at once, 
which is both no time at all and forever and all forevers as well, 


6. "God's will" is lineception and its accompanying lineflection. 


7. "Man's will" or "free will" is inception, the modulation of lineception (and 
unknowingly its accompanying lineflection), Inception, however, imposes 
a feedback on the inceptor since a precise feedback, from the inception 
changes to perception, occurs to the perceptron of the perceiver. This 
feedback resulting from inception is karma. 


8, The law of cause and effect (causality) exists in perceived nonmodulated 
phenomena (ensembles of lineceptions), 


9. Causality is affected (modulated) by living systems, but applies to each 
choice once made, The causal feedback from inception is karma. 


I"Perceived" must be accented: the nonperceived universe is not causal, since by 
definition causality invokes a perceiver and the perception process. 


2collective karma of any ordered group such as a species must exist in like manner. 
On the aubmicroaconic level. “karma of ensembles" means that the statistics of 
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2collective karma of any ordered group such as a species must exist in like manner. 
On the submicroscopic level, “karma of ensembles" means that the statistics of 
lineceptions and inceptions still lead to causal relationships in the perceived 
collective phenomena. 
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Neither causality or karma applies in ultimate reality, 
although all 

causality lineceptions and their reflections, and all 
modulations 

(inceptions) and the karma reflections of those 
inceptions, are 

included in ultimate reality. 


10. 
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VII. CLOSING REMARKS 


The quiton/perceptron approach appears to offer a most 
extensive area for further investigation, and it is hoped that the 
physicists will interest themselves in the concept. It offers 
explanations for the problems long posed by ontology, and unifies 
the bases of science and metaphysics. 


We state categorically that the theory explains what electric 
charge is, why like charges repel, and why unlike charges attract. 
In addition, since all phenomena are perceptron outputs, the theory 
indicates that multiple effects which are very close in time or 
distance will interfere with each other due to turbulent switching; 
i. e., conservation of mass/energy holds only as long as no switch 
interference exists. Turbulent switching can possibly disrupt all 
known physical laws. Unexpectedly strong forces, such as nuclear 
force, might in fact result from this effect. Other implications 
include possibility of travel faster than the speed of light 
(deBroglie waves do this now) and of travel back and forth in 
"time." 


Since both laboratory instruments and human sensory 
apparatuses are perceptrons and differentiate reality, investigations 
of physical phenomena should include the laws of the perceptron 
as well as the laws of the perceived phenomena. 


35 
Next Page 


http://www.cheniere.org/techpapers/quiton/p35.htm27.10.2003 20:30:46 


Page 36 


BLANK 


36 
Next Page 


http://www.cheniere.org/techpapers/quiton/p36.htm27.10.2003 20:30:48 


Page 37 


DISTRIBUTION 


No. of 


US Army Missile Command 
Distribution List A 52 


Defense Documentation Center 
Cameron Station 
Alexandria, Virginia 22314 12 


Commander 

US Army Materiel Command 

ATTN: AMCCG 1 
AMCRD 1 

5001 Eisenhower Avenue 

Alexandria, Virginia 22304 


AMSMI-O 
-FR, Mr. Rives 
-R, Dr. McDaniel 
-RB, Dr. Kobler 
-RBL 
-RP, Mr. Kopcha 
-RPR 

AMCPM-MD, LTC Bearden 
-MD (Record Set) 


— 
oe 
- Of kK Ole ee 


37 
Next Page 


http://www.cheniere.org/techpapers/quiton/p37.htm27.10.2003 20:30:52 


Page 38 


BLANK 


38 
Next Page 


http://www.cheniere.org/techpapers/quiton/p38.htm27.10.2003 20:30:54 


Page 39 


DOCUMENT CONTROL DATA-R&D 


(Security cleasilication of title, bedy of abstract and Indexing annotation must be entered when tive overall ort ie clasalfled, 


1. ORIGINATING ACTIVITY (Comorate authar) 
SAM-D PROJECT OFFICE UNCLASSIFIED 
atone Arsenal. Alaben Ree el 
; al, Alabama 35809 


QUITON/PERCEPTRON PHYSICS: A THEORY OF EXISTENCE, PERCEPTION, AND PHYSICAL PHENOMENA 


t name, middie initial, laat name) 
Thomas E. Bearden 


TRACT OR GRANT NO. 9@. ORIGINATORS REPORT NUMBERED 


OTHER REPORT NOS) (Any other aumbere thet mar be eeelgned 
thie repert) 
AD 76FZZ/6 


Approved for public release; distribution unlimited 


&. PROJECT NO. 


10, CIS TRIGUTION STATEMENT 


tt. SUPPLEMENTARY NOTES 12, SPONSORING MILITARY ACTIVITY 


Same as No, 1 


A fundamental answer is attempted to the question of being, time, space, 
existence, perception, and physical phenomena. Mass, empty space, reality, gravita- 
tional attraction, continuity, discontinuity, and relativity are among the "things" 
and "nonthings" for which relationships and explanations are provided. 


Perception is defined as detection by a mass of change to itself and as a 
differentiating process. Perceived physical phenowena are revealed to be first od 
derivatives of ultimate reality, and outputs of the physical perceiving device call, the 

/ “percept¥ron." Using the operation of the physical perception process on action, the 
units of which are energy times time, an entirely different view is generated of both 
reality and the Heisenberg uncertainty principle, When superposition is imposed as 
a condition, the Heisenberg uncertainty principle is revealed to be a quantized state- 
ment. A concept of the absolute value of a dimensional molecule is advanced. 


A reality model is constructed of an action continuum and a nonaction continuum 
separated by an operational threshold whose magnitude is given by an uncertainty 
‘principle. Perception is modeled as a process which switches atomic quanta of action 
and nonaction back and forth across the threshold, Mass is explained as perceptron 
switch activity rate, and a mass definition equation is generated. One kilogram mass 
is shown to represent 17,053 x 1059 perceptron switches per second. From the model, 
Newton's laws of motion and gravity can be generated directly from the concept of the 
interaction of mass with space itself, space being taken as a massless fluid, or ether, 
composed of tiny nonaction particles called "quitons." Einstein's postulates of 


http://www.cheniere.org/techpapers/quiton/p39.htm (1 of 2)27.10.2003 20:31:05 


Page 39 
composea O© Ciny nonaction particies called “quitons.” Einstein's postulates of 


PORm™m REPLACES OO Forme 1478, | JAM 64, WHICH IB 
DD ‘ mg PY i SCSSSL.SVE POR Ataey USE, 39 UNCLASSIFIED 


ty * c 


Next Page 


http://www.cheniere.org/techpapers/quiton/p39.htm (2 of 2)27.10.2003 20:31:05 


Page 40 


CS 
Pete ee 


causality mngeeberg Uacertatacy: 


erception Princi 
serte superpos tion 


quitter equivalence principle 


quiton/perceptron theory ace eee 
gravitation nertial frame 
mass 

reality 

metaphysics 

being 

existence 

space 

time 

photon 

action 

action quantum 

quantum 

observation 

relativity 

Karme 

complementarity 

physical phenomena 

Mach's principle 

Newton's Laws 

inertia 

Debroglie wave 

Einstein's postuletes 
Michelson-Morley experiment 
ontology 


ABSTRACT (Continued) 
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 . Reply by Jenny on July 27, 2011 at 6:22 
HAARP Patents (Assigned to APTI, Inc. Los Angeles, CA, Washington, DC) 


U.S. Patent 4686605: Method And Apparatus For Altering A Region In The Earth’s Atmosphere, 
Ionosphere, And/Or Magnetosphere Issued: Aug. 11, 1987 Filed: Jan. 10, 1985 


http://www.freepatentsonline.com/4686605.pdf 


U.S. Patent 5038664: Method For Producing A Shell Of Relativistic Particles At An Altitude Above The 
Earth’s Surface ~ Issued: Aug. 13, 1991 Filed: Jan. 10, 1985 


http://www.freepatentsonline.com/5038664.pdf 


U.S. Patent 4712155: Method And Apparatus For Creating An Artificial Electron Cyclotron Heating 
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Region Of Plasma ~ Issued: Dec. 8, 1987 Filed: Jan. 28, 1985 
http://www.freepatentsonline.com/4712155.pdf 


U.S. Patent 5068669: Power Beaming System ~ Issued: Nov. 26, 1991 Filed: Sep. 1, 1988 
http://www.freepatentsonline.com/5068669.pdf 


U.S. Patent 5218374: Power Beaming System With Printer Circuit Radiating Elements Having Resonating 
Cavities ~ Issued: June 8, 1993 Filed: Oct. 10, 1989 


http://www.freepatentsonline.com/5218374.pdf 


U.S. Patent 5293176: Folded Cross Grid Dipole Antenna Element ~ Issued: Mar. 8, 1994 Filed: Nov. 18, 
1991 


http://www.freepatentsonline.com/5218374.pdf 


U.S. Patent 5202689: Lightweight Focusing Reflector For Space ~ Issued: Apr. 13, 1993 


http://www.freepatentsonline.com/5202689.pdf 
Filed: Aug. 23, 1991 


U.S. Patent 5041834: Artificial lonospheric Mirror Composed Of A Plasma Layer Which Can Be Tilted ~ 
Issued: Aug. 20, 1991 Filed: May. 17, 1990 


http://www.freepatentsonline.com/5041834.pdf 


U.S. Patent 4999637: Creation Of Artificial Ionization Clouds Above The Earth ~ Issued: Mar. 12, 1991 
Filed: May. 14, 1987 


http://www.freepatentsonline.com/4999637.pdf 


U.S. Patent 4954709: High Resolution Directional Gamma Ray Detector ~ Issued: Sep. 4, 1990 Filed: 
Aug. 16, 1989 


http://www.freepatentsonline.com/4954709.pdf 


U.S. Patent 4817495: Defense System For Discriminating Between Objects In Space ~ Issued: Apr. 4, 
1989 Filed: Jul. 7, 1986 


http://www.freepatentsonline.com/4817495.pdf 


U.S. Patent 4873928: Nuclear-Sized Explosions Without Radiation ~ Issued: Oct. 17, 1989 Filed: June 15, 
1987 


http://www.freepatentsonline.com/4873928.pdf 


Still think that HAARP is just another wacky fictional conspiracy? The above listed patents should be 
enough to convince any intelligent person that HAARP is real and is now actively modifying our weather 
and triggering earthquakes. For those who are still not convinced, look to the United States Congress for 
proof. In order for HAARP to get funding the people who first created HAARP needed funding. That 
funding was made possible by the US government. If you were to look at Congressional records you 
would find documents that states just one of the many official purposes of HAARP — for penetrating the 
earth with signals bounced off of the ionosphere. Congress was informed by people in the High Frequency 
Active Auroral Research Program that the bounced signals would be used to look inside the planet to a 
depth of many kilometers in order to locate underground munitions, minerals and tunnels. If you bounced 
the known earthquake signature signal (2.5 Hz) for a sustained period of time an earthquake could 
triggered many kilometers inside Earth’s crust. The U.S. Senate actually set aside $15 million dollars in 
1996 (Clinton and Al Gore Administration) to develop this ability alone — earth-penetrating-tomography. 
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Update April 21, 2011 


Under pressure from the International community the HAARP website is up again. No data is available 
from April 7 to April 12, 2011. Data before and after shows the signature frequency of an earthquake 
(2.5Hz) being transmitted. Also shows energy spikes which indicates active weather modification. Now 
that the website is up again you can view the data for the Japan earthquake at http://137.229.36.30/cgi- 
bin/scmag/disp ... 1720110311. From the magnetometer induction data you can see 2.5Hz (earthquake 
inducing frequency) being broadcasted and recorded for several days before the 9.0 magnitude earthquake. 
To see what a normal (no HAARP broadcasting) day looks like view the magnetometer charts for the days 
of March 15, 16 and 17 — March 16, 2011 http://137.229.36.30/cgi-bin/scmag/disp ... 0316&Bx=on. No 
earthquake inducing broadcast was detected from March 15 to March 27, 2011. On March 28, 2011 a low 
powered broadcast was detected from approximately 12:00 am to 3:00 am. Broadcasting resumed on April 
2, 2011. April 6, 2011 shows you what the magnetometer charts looks like when a solar storm blasts Earth. 
No data is available from April 7, 2011 to April 13, 2011 —a shutdown. Starting on April 15, 2011 and 
ending approximately 10:00 am April 16, 2011 the earthquake inducing frequency of 2.5Hz was detected 
being broadcasted. 


Short URL: http://presscore.ca/2011/?p=2261 
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7 Reply by Jenny on July 27, 2011 at 6:23 
WOW MoD! What a paper! I need like a year to get through it all but it sure is awesome to have it all in 
one place! Excellent! 
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Boeing Tests Microwave Missile That Can Knock Out All Electronics (CHAMP) 
Huffington Post UK | By Michael Rundle 24/10/2012 
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Boeing is testing a missile which can destroy electronics in a wide area with little or no physical damage. 


The 'Champ' (Counter-electronics High-powered Advanced Missile Project) may "one day change 
warfare", Boeing said. 


"This technology marks a new era in modern-day warfare," said Keith Coleman, CHAMP program 
manager for Boeing Phantom Works. 


"In the near future, this technology may be used to render an enemy’s electronic and data systems useless 
even before the first troops or aircraft arrive". 


The missile was tested on 16 October, when the high-powered microwaves were fired at a two storey 
building built especially for the job. 


The missile would, if successful, take out rows of personal computers which were turned on to gauge the 
effect of the blast. 


The result? 


"Seconds later the PC monitors went dark and cheers erupted in the conference room. CHAMP had 
successfully knocked out the computer and electrical systems in the target building. Even the television 
cameras set up to record the test were knocked off line without collateral damage." 


Seven targets were hit in the one-hour test, and all were successfully disabled. 


There is a long way to go before the microwave can be placed into a missile and used to disable targets 
without loss of life, but the team is hopeful it could prove to be a milestone in non-lethal warfare. 


"Today we turned science fiction into science fact," Coleman said. 
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Scalar Potential Interferometer 


Figure 6. Multimode Tesla Weapon 


In the 1930's Tesla announced other bizarre and terrible weapons: a death 
ray, a weapon to destroy hundreds or even thousands of aircraft at 
hundreds of miles range, and his ultimate weapon to end all war -- the 
Tesla shield, which nothing could penetrate. However, by this time no 
one any longer paid any real attention to the forgotten great genius. Tesla 
died in 1943 without ever revealing the secret of these great weapons and 
inventions. 


Unfortunately, today in 1981 the Soviet Union has long since discovered 
and weaponized the Tesla scalar wave effects. Here we only have time to 
detail the most powerful of these frightening Tesla weapons -- which 
Brezhnev undoubtedly was referring to in 1975 when the Soviet side at 
the SALT talks suddenly suggested limiting the development of new 
weapons "more frightening than the mind of man had imagined." One of 
these weapons is the Tesla howitzer recently completed at the Saryshagan 
missile range and presently considered to be either a high-energy laser or 
a particle beam weapon, (See Aviation Week & Space Technology, July 
28, 1980, p. 48 for an artist's conception.) 
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Aviation Week & Space Technology July 28, 1980 
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Figure 7. Tesla Weapons at Saryshagan 


The Saryshagan howitzer actually is a huge Tesla scalar interferometer 
with four modes of operation. One continuous mode is the Tesla shield, 
which places a thin, impenetrable hemispherical shell of energy over a 
large defended area. The 3-dimensional shell is created by interfering two 
Fourier-expansion, 3-dimensional scalar hemispherical patterns in space 
so they pair-couple into a dome-like shell of intense, ordinary 
electromagnetic energy. The air molecules and atoms in the shell are 
totally ionized and thus highly excited, giving off intense, glowing light. 
Anything physical which hits the shell receives an enormous discharge of 
electrical energy and is instantly vaporized -- it goes pfft! like a bug 
hitting one of the electrical bug killers now so much in vogue. 


If several of these hemispherical shells are concentrically stacked, even 
the gamma radiation and EMP from a high altitude nuclear explosion 
above the stack cannot penetrate all the shells due to repetitive absorption 
and reradiation, and scattering in the layered plasmas. 


In the continuous shield mode, the Tesla interferometer is fed by a bank 
of Moray free energy generators, so that enormous energy is available in 


the shield. A diagram of the Saryshagan-type Tesla howitzer is shown in 
figure 7. Hal Crawford's fine drawing of the interferometer end of the 
Tesla howitzer is shown in figure 6. Hal's exceptional rendition of the 
Tesla shield produced by the howitzer is shown in figure 8. 


INTERFEROMETRY 
sil {HEMISPHERICAL SHELL) 


Figure 8. The Tesla Shield 
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Figure 9. Tesla Terminal Area Defense System 


In the pulse mode, a single intense 3-dimensional scalar phi-field pulse 
form is fired, using two truncated Fourier transforms, each involving 
several frequencies, to provide the proper 3-dimensional shape (Figure 
10). This is why two scalar antennas separated by a baseline are required. 
After a time delay calculated for the particular target, a second and faster 
pulse form of the same shape is fired from the interferometer antennas. 
The second pulse overtakes the first, catching it over the target zone and 
pair-coupling with it to instantly form a violent EMP of ordinary vector 
(Hertzian) electromagnetic energy. There is thus no vector transmission 
loss between the howitzer and the burst. Further, the coupling time is 
extremely short, and the energy will appear sharply in an 
"electromagnetic pulse (EMP)" strikingly similar to the 2-pulsed EMP of 
a nuclear weapon. 


This type weapon is what actually caused the mysterious flashes off the 
southwest coast of Africa, picked up in 1979 and 1980 by Vela satellites. 
The second flash, e.g., was in the infrared only, with no visible spectrum. 
Nuclear flashes do not do that, and neither does superlightning, meteorite 
strikes, meteors, etc. In addition, one of the scientists at the Arecibo 
Ionospheric Observatory observed a gravitational wave disturbance -- 
signature of the truncated Fourier pattern and the time-squeezing effect of 
the Tesla potential wave -- traveling toward the vicinity of the explosion. 
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TESLA HOWITZER 
(SCALAR INTERFEROMETER) 


Figure 10. "Nuclear" Flashes off the Coast of Africa 
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Lithuania - 10 Sep 1976 - British European Airways Flight #831 
between Moscow and London 


CIA Report Released under FOIA 
Figure 11. Continuous Tesla Fireball 


The pulse mode may be fed from either Moray generators or -- if the 
Moray generators have suffered their anomalous "all fail" malfunction -- 
ordinary explosive generators. Thus the Tesla howitzer can always 
function in the pulse mode, but it will be limited in power if the Moray 
generators fail. 


In the continuous mode, two continuous scalar waves are emitted -- one 
faster than the other -- and they pair-couple into vector energy at the 
region where they approach an in-phase condition. In this mode, the 
energy in the distant "ball" or geometric region would appear 
continuously and be sustained -- and this is Tesla's secret of wireless 
transmission of energy at a distance without any losses. It is also the 
secret of a "continuous fireball" weapon capable of destroying hundreds 
of aircraft or missiles at a distance. An example of a Soviet test of this 
mode of operation is shown in figure 11. 


Witness to a super weapon? 


Nick Downie describes the strange lurid glow that flared silently over the Hindu Kush 
THE SUNDAY TIMES, 17 AUGUST 1980 


(Multiple incidents in Sept., 1979) 


TEHERAN, IRAN 17 JUNE 
1966 


SEEN FROM NEAR 
MEHRABAD AIRPORT 


OBSERVED 4-5 MINUTES 


SEEN BY 2 AIRCRAFT 
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CIA REPORT RELEASED UNDER FOIA 


Figure 12. Tesla EMP Globe 


The volume of the Tesla fireball can be vastly expanded to yield a globe 
which will not vaporize physical vehicles but will deliver an EMP to them 
to dud their electronics. A test of this mode is shown in figure 12. (See 
also Gwynne Roberts, "Witness to a Super Weapon?", the London Sunday 
Times, 17 August 1980 for several other tests of this mode at Saryshagan, 
seen from Afghanistan by British TV cameraman and former War 
Correspondent Nick Downie.) 


If the Moray generators fail anomalously, then a continuous mode limited 
in power and range could conceivably be sustained by powering the 
interferometer from more conventional power-sources such as advanced 
magnetohydrodynamic generators. 
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Figure 13. Tesla ABM Defenses 


Figure 14. Moray/Tesla Technology: Star Wars Now 


Typical strategic ABM uses of Tesla weapons are shown in figure 13. In addition, of course, smaller 
Tesla howitzer systems for anti-tactical ballistic missile defense of tactical troops and installations could 


http://thecontrail.com/forum/topics/scalar-weapons-read-it-and-wee 14/20 


1/26/2018 SCALAR WEAPONS: Read It and Weep - The ContTrail 


be constituted of more conventional field missile systems using paired or triplet radars, of conventional 
external appearance, in a scalar interferometer mode. 


With Moray generators as power sources and multiply deployed reentry vehicles with scalar 
antennas and transmitters, ICBM reentry systems now can become long range "blasters" of the target 
areas, from thousands of kilometers distance (figure 14). Literally, "Star Wars" is liberated by the Tesla 
technology. And in air attack, jammers and ECM aircraft now become "Tesla blasters." With the Tesla 
technology, emitters become primary fighting components of stunning power. 


The potential peaceful implications of Tesla waves are also enormous. By utilizing the "time 
squeeze" effect, one can get antigravity, materialization and dematerialization, transmutation, and 
mindboggling medical benefits. One can also get subluminal and superluminal communication, see 
through the earth and through the ocean, etc. The new view of phi-field also provides a unified field 
theory, higher orders of reality, and a new super-relativity, but detailing these possibilities must wait for 
another book. 


With two cerebral brain halves, the human being also has a Tesla scalar interferometer between his 
ears. And since the brain and nervous system processes avalanche discharges, it can produce (and detect) 
scalar Tesla waves to at least a limited degree. Thus a human can sometimes produce anomalous 
spatiotemporal effects at a distance and through time. This provides an exact mechanism for 
psychokinesis, levitation, psychic healing, telepathy, precognition, postcognition, remote viewing, etc. It 
also provides a reason why an individual can detect a "stick" on a radionics or Hieronymus machine 
(which processes scalar waves), when ordinary detectors detect nothing. Unfortunately there is not room 
to develop the implications of this human Tesla interferometry in detail, for that must wait for yet another 
book, presently in its initial stages, that Hal Crawford and I are writing. 


Table 5. Orders of Reality 


e PHOTONS ARE 
> PAIR-COUPLED SCALARS 
> VELOCITY-LIMITED TO C 
> CARRIERS OF T 


e PHOTON INTERACTION 
> IS UBIQUITOUS 


> PRODUCES T =c 
> YIELDS 1st ORDER REALITY 


e SCALAR O WAVES 
> NOT VELOCITY-LIMITED 
> YIELD HIGHER ORDER REALITIES 
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Figure 15. Implications of Tesla Potential 


At the July 1981 U.S. Psychotronics Association's Annual Conference in Dayton, Ohio, I presented 
the first rough paper on the Tesla secret and scalar interferometry. A videotape of the presentation was 
made and will shortly be available. I am also scheduled to make a special presentation at the Alternate 
Energy Conference in Toronto, Canada in latter October, 1981. A professional, videotaped two-hour 
presentation on this subject is also being prepared. Wide distribution of the material through the 
international underground physics and technology network has already been made. This time, God 
willing, Tesla's secret will not be suppressed for another 80 years! 

And perhaps it is not yet too late. The material has cost me (now) some 16 years of agonizing labor 
and nearly $100,000 of my own personal funds. No orthodox university, scientific group, foundation, or 
governmental agency would support such an effort, either financially or otherwise. Indeed, most ordinary 
journals will not even accept material on such matters. Nonetheless, the area is of overwhelming 
importance and I truly believe Tesla's lost secret will shortly affect the lives of every human being on 
earth. 

Perhaps with the free and open release of Tesla's secret, the scientific and governmental 
bureaucracies will be. shocked awake from their slumber, and we can develop defenses before 
Armageddon occurs. Perhaps there is hope after all -- for even Brezhnev, in his strange July, 1975 
proposal to the SALT talks, seemed to reveal a perception that a turning point in war and weaponry may 
have been reached, and that human imagination is incapable of dealing with the ability to totally engineer 
reality itself. Having tested the weapons, the Soviets must be aware that the ill-provoked oscillation of 
timeflow affects the minds and thoughts -- and the very lifestreams and even the collective species 
unconsciousnesses -- of all lifeforms on earth. They must know that these weapons are two-edged swords, 
and that the backlash from their use can be far more terrible to the user than was the original effect to his 
victim. 

If we can avoid the Apocalypse, the fantastic secret of Nikola Tesla can be employed to cure and 
elevate man, not kill him. Tesla's discovery can eventually remove every conceivable external human 
limitation. If we humans ourselves can elevate our consciousness to properly utilize the Tesla 
electromagnetics, then Nikola Tesla -- who gave us the electrical twentieth century in the first place -- may 
yet give us a fantastic new future more shining and glorious than all the great scientists and sages have 
imagined. 
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yeah this ones from deep in the archives Greg - I would love to see that article!!! 
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what if these weapons work in conjunction with cell towers and smartgrid/wifi relays? i just read this and 
it blew me away how the dangers this is being purposely 


ignored http://www.stayonthetruth.com/electromagnetic-fields---killing-fiel... " 


November 14 1996, Omnipoint, New York City's first digital cellular provider, did open for business, 
broadcasting from thousands of antennae newly erected on the rooftops of apartment buildings. According 
to the health authorities, an early flu hit New York City - but not Boston, and not Philadelphia - on about 
15 November. The flu was severe and ran a prolonged course, often dragging on for months instead of the 
usual two weeks. 


At Christmas time, the Cellular Phone Task Force placed a small classified ad in a free weekly newspaper. 
It read: 'If you have been ill since 11/15/96 with any of the following: eye pain, insomnia, dry lips, swollen 
throat, pressure or pain in the chest, headaches, dizziness, nausea, shakiness, other aches and pains, or flu 
that won't go away, you may be a victim of a new microwave system blanketing the city. We need to hear 
from you.' And we did hear from them. Hundreds called, men, women, whites, blacks, Asians, Latinos, 
doctors, lawyers, teachers, stockbrokers, airline stewards, computer operators. Most had woken up 
suddenly in mid-November, thinking they were having a stroke or a heart attack or a nervous breakdown, 
and were relieved to know they were not alone and not crazy. 


Later, I analysed weekly mortality statistics, which the Centres for Disease Control publish for122 US 
cities. Each of dozens of cities recorded a 10-25 per cent increase in mortality, lasting two to three months, 
beginning on the day in 1996 or 1997 on which that city's first digital cell phone network began 
commercial service." we already know these agendas are being forced everywhere.no one is even 
noticing how even though everyone is already "connected" they are still erecting more and more towers 
and infastructure,by force in the case of smartmeters.wired in connections now cost over double what wifi 
does.they just put up another tower here on my block,disguised as a flipping pine tree.cant block the 
effects when it comes from literally all sides 
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é..... Reply by steve on August 9, 2013 at 6:43 
having read a few pages, it looks like a weapon of distraction to me. The physics is in the realm of the 
tooth fairy, and the history has the ring of recent manufacture 
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force, which can be used to do work on the 


regauging system 


e Becker's bone fracture healing experiments 


e Becker's theoretical control system 
governing regeneration 


e Becker's theoretical DC control system 
involved with response to injury 


e Geometrical Distortion of Poynting Energy 
Flow 


e Cosmic Bootstrap: Before the Big Bang 
e Bridging Enables COP > 1 
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Aspects of Strong Local Symmetry 
Other Aspects of Strong Local Symmetry 
Bunge on the Status of Electrodynamics 


Bunge on the Status of Electrodynamics 
and Physics 


Bunge on the Status of Classical and 
Quantum Physics 


Fractions of BW Casualties Surviving 


First Step in Self-Promotion of Cancer Due 
to Hypoxia 


Differentiation and Dedifferentiation 
Timelines 


Evolution of Cells on Earth 


A Charged Particle q is a Coupled System 
of m and @ 


The Ubiquitous Assumption: Two 
Asymmetrical Regaugings for Net 
Symmetry (1) 


The Ubiquitous Assumption: Two 
Asymmetrical Regaugings for Net 
Symmetry (2) 


The Ubiquitous Assumption: Two 
Asymmetrical Regaugings for Net 
Symmetry (3) 


A Charged Particle is a Coupled System 


The Anomalies in Navy Electrolyte 
Experiments at China Lake 


Chung's Carbon Filament Negative Resistor 
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e Typical circuit has about 10-!3 energy 
collection efficiency 


e Classical View of EM 


e Curved Spacetime acts as source or sink 


e Chronic Disease Puzzling 


e Cancer Characteristics 


e Solving a Cancer Enigma 


e Cancer: Characteristics 


e Nonlinear Optics Distortion Correction 
Theorem 


e The Electronuclear Reaction: Nuclear 


Reactions in TR-Zones (1) 


e The Electronuclear Reaction: Nuclear 
Reactions in TR-Zones (2) 


e The Electronuclear Reaction: Nuclear 


Reactions in TR-Zones (3) 


e In Time-Reversed Zone: Nuclear reactions 
are biased 


e In Time-Reversed Zone: Dynamics may 
be reversed 


e Time-Reversed Zone: Significant only 
after time-density charging 


e A New Conservation of Energy Law 


e Questions on Carcinogens and EM 
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Radiation 


AS DEFINED, fields and potentials only 
exist in and on charged matter 


Serious flaws and errors in classical EM 
theory 


Electrodynamicists' Reaction to Removal 
of the Material Ether 


Reaction to Loss of Material Ether (1) 


Reaction to Loss of Material Ether (2) 


Some EM waves in Spacetime 


Air Medium Disturbances Generated 


When Air is Perturbed by a Plucked Taut 
String 


Launching a Spacetime Perturbation ("EM 
Wave') from a Wire Antenna 


Phase Conjugate Wavepairs Produce New 
Waves 


Scalar Electromagnetics (Energetics) View 
of EM (1) 


Scalar Electromagnetics (Energetics) View 
of EM (2) 
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Scalar Electromagnetics (Energetics) View 
of EM (3) 


Extended General Relativity Principle 
Extension of Work-Energy Theorem 
34 Flaws in Classical EM Theory 
MTW's General Relativity Principle 


Use of General Relativity (GR) in Particle 
Physics 


The Missing Infolded Electrodynamics 


Infolded Engines: Excluded by Present 
Physics 


Mass curves and structures spacetime; ST 
curvatures change and structure mass (1) 


Mass curves and structures spacetime; ST 
curvatures change and structure mass (2) 


At Infinite Velocity: Each Is Every Other 
Lisitsyn's Report: Brain Code Broken 
Lorentz Closed Surface Integration 


Lorentz's physically insignificant energy 
flow can be collected and utilized 


Lorentz surface integration of the Poynting 
vector around a closed surface 


Longitudinal EM Photon Interaction with 
Charge 


Mass is transparent to longitudinal EM 
waves, which move through the infolded 


interiors of internal waves, potentials, and 
fields in the mass. 
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e Pumping with Longitudinal EM waves 
Time-reverses the Mass 


e Maxwell's Quaternion Theory 


e Maxwellian Systems before and after 
Regauging 


e Maxwell's four equations reduce to: Page 1 


e Maxwell's four equations reduce to: Page 2 


e More to come 
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® Electrodynamic is seriously flawed 
— Some major flaws 
= Corrections indicated 


@ Why past corrective attempts failed 
- Force field concept is materi 
- Missing two infolded transforms (M->ST; ST->M) 


® Missing Infolded general relativity inside electrodynamics 
® Several Kinds of EM Waves in Space 


— Howto make 
= Transduction 


@ A French medical example as a deep experimental demonstration 
— Spectacular regenerative cures funded by French Govt 
— Not comprehended, therefore suppressed 


Cold Fusion examples of time-density wave effects 
= China Lake instrumental anomalies jn electrolysis 

= Explanation of anomalous behavior of instruments 

— Explanation of new nuclear reactions 

— Wave energy transduction provides excess heat 


Urge theorists to consider dramatically new reactions 
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Chung's Carbon Filament Negative Resistor 


UNIVERSITY AT BUFFALO, NY 


CROSSED CARBON 
FILAMENT LAYERS 


Win 


&) SST Lf Bears 


http://www.cheniere.org/images/EMfndns 1/35mm%20INe98-8%20sm.jpg25.4.2005 1:22:16 


http://www.cheniere.org/images/EMfndns 1/sm%20A Beffect.jpg 


3. Aharonov-Bohm Effect 3.2 


= In field-free regions See: 
— E-field is zero 
— B-field is zero | 


= Potentials still exist, just no gradients 
— Cause real effects 
— Interference is the key a 
— Contain sum-zeroed substructures 


=» Does not follow from 
— Mechanics 
— Classical electromagnetics 


=» Required by quantum mechanics A 
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Absorption and emission reactions 


ELECTRON ABS ORBS PHOTON 
ENERGY, MOVES TO HIGHER 
ENERGY LEVEL DECAYS 
BY EMITTING PHOTON 


lef 7 


| At remains —— 
coupled ___ 


py Ss 


~ Ae 

oe 
PARTICLE ASSORBS ENERGY, 
MOVES TO HIGHER 
ENERGY SHELL, DECAYS BY 
EMITTING ENERGETIC PARTICLE, 
OBSERVABLE.. 


thay 


~ peeeeeusessosaseseseces See eee ee eee 


ENTIRE NUCLEUS ABSORBS ENERGY, 


EACH PARTICLE ABSORBS OWN. 


DECAY OCCURS BY COMPLEX MODES, 


INCLUDING FISSION OR FUSION. 
DECAY BYPRODUCTS OBSERVABLE. 
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PHOTON 


Ke 


AE remains — 
coupled 


fs 
© TE.BEARDEN 198 


PARTICLE ABSORBS TIME, 
MOVES TO HIGHER 

TME DENSITY. DECAYS BY 
EMITTING TIME-LIKE PARTICLE, 


NONOBSERVABLE BY PRESENT 
MEANS. 


ENTIRE NUCLEUS ABSOREBS TIME, 
EACH PARTICLE ABSORBS OWN. 
DECAY OCCURS BY COMPLEX MODES, 
INCLUDING FISSION OR FUSION. 

SOME DECAY BYPRODUCTS ARE 
NONOBSERVAGBLE (SPACE ABSORBS) 
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Absorption and emission reactions 


TRANSVERSE PHOTON 
ELECTRON ABSORBS PHOTON 
ENERGY, MOVES TO HIGHER STREAM OF TIME-POLARIZED PHOTONS 
ENERGY LEVEL. DECAYS ELECTRON ABSORBS TIME 
BY EMITTING PHOTON, DENSITY, MOVES TO 1/c DIFFERENT 
* AB REMOVING At “@ At. TIME DENSITY LEVEL, DECAYS BY 
© _-@”. EMITTING LONGITUDINAL OR 
| | / Y <. PSEUDOLONGITUDINAL 
PHOTONS 
At coupled 
and emitted ~ 


Lex Se 
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then siowty 
d om — 
an 
Figure A. Excited energy density level ure B. Excited time density level 
“xs in one june = significant only after enormous 


© TE BEARDEN 1998 number of increases. 
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ANTI-ENGINE FOR CELL'S DEVIATION 
REVERSES CELL BACK TO NORMAL 


"te TIME DELAY FOR 
RENORMALIZATION 
VACUUM SPAC ETIVE @ +934, 199657. BEARDEN 
ENGINE ANTI-ENGINE FOR 
Po DISEASED CELL'S DISEASE DELTA 


By pumping the internal EM channel, process is dramatically accelerated. 
This is the body‘s normal recovery mechanism, within its limits. 
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Asymmetric Regauging Produces Excess Force, 
Which Can be Used to Do Work on the System 


i Net S metric Regauging Does 
No Excess Work on fe System 


: This little bird put one foot on 

: wire A, and then the second foot 

; on wire A also. He pet symmetrically 
; regauged, so he had no net excess 

: force across him, even though his 

| SSynmetriealiy fegauged eanh foot, 

: regau each foo 

: but both Sica Merk so that one 

; countered the other. e little bird! 


\ 


: Net Asymmetric Regauging Can 
i Do Excess Work on the System 
: This little bird put one foot on 

; wire A, and then the second foot 

: onwire B. He net ety aie ticatly 

} regauged, so he ot ne 

: excess force across him. That 

: force then violently translated his 

; little body parts every which way, 

{ doing lots of work in and on him. 


(c) TE. BEARDEM 1999 
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500,000 Vo Its 


1D)00,000 Votts 


Net Symmetric Regauging Does 


No Excess Work on the System 


This little bird put one foot on 


wire A, and then the second foot 


on wire Aalso, He net symmetrically 
regauged, so he had no net excess 


force across him, even though his 


asymmetrically regauged each foot, 
but both simultaneously so that one 
ise little bird! 


potential ically was increased. He 
countered the other. 


Net Asymmetric Regauging Can 


Do Excess Work on the System 


This little bird put one foot on 


wire A, and then the second foot 


on wire B. He net asymmetrical! 
regauged, so hé had lots of net 


excess force across him. That 


force then violently translated his 


little body parts every which way, 
doing lots of work in and on him. 


Bummer! - 
(c) LE. BEARDEN 1996 


Figure 32. Asymmetric regauging produces excess force, which can be used 


to do work on the regauging system. 
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e Tiny DC currents (picoamperes) 
e Pulsed DC current can be utilized 
e Pulsed magnetic fields may be utilized 


FRACTURE SITE 


@ OS, 185 TE BERDEN 
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RED BLOOD CELL 
DEDIFFERENTIATES 
Shucks hemoglobin coat 

Grows nucleus 


NEW CELL 
REDIFF ERENTIATES 


Turns into type of cell that 
age 


makes carti 


NEW CELL 
REDIFF ERENTIATES 


Turns into type of cell that 
makes bone 
Deposits in fracture site, 


healing the fracture 
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Trauma Producing 
Tissue Loss 


Local cellular effect Local nerve effect 


CNS effect Alterations in hormone 
pattem (prolactin) 


Alterations in local 
DC field pattern 
Local electrical 
effects 


pools of target coli 
pools vt 


Dedifferentiation into 
primitive mesenchymal cells 


growth 


Redifferentiation into - 
required cell types Beker & Spadaro, “Electrica stimulation of 


‘act He 208) thay 1902, 
Restoration of body p.629. 
partortissue 
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INPUT STIMULATION CENTRAL 
DC SYSTEM (PAIN) DC SYSTEM 


GROWTH 5 OUTPUT 
DIFFERENTIATION Se DC SYSTEM 


TOTAL 


CURRENT OF 
MITOSIS STIMULATION OF INJURY 


DEDIFFERENTIATION REPAIR CELLS DC SYSTEM 


“Robert O. Packer, Rj edl coh etc Pdedonpan tn 
Prana nig Bing he: [ s, Vol. 
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Geometrical Distortion of Poynting Energy Flow 


At or near resonance frequency, in the case shown 
the energy collection _— (reaction cross section) 


increases dramatically. 


a. Around an aluminum sphere b. Around an aluminum sphere 
at light energy 8.8 eV. at light energy 5eV. 
Absorption efficiency = 18.00. Absorption efficiency = 0.1. 


Figures per Craig F. Bohren, "How can afea 6 ae absorb more than the light incident upon it? “, 
American Journal of Physics, 51(4), Apr. 1983 
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Cosmic Bootstrap: 


=) 
Before the Big Bang: Vas 


Cosmic repulsion behaved like a fluid with 
negative pressure 


The ‘universe’ inflated (expanded) as a ‘faise 
vacuum 


As the negative-pressure fluid expanded, its 


energy went up rather than down 


When inflation stopped, the false vacuum 
decayed from its excited state 


Its excitation energy was released in a single 
great burst Paul Davies, Superforce, 1984. p. 194 
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BRIDGING ENABLES COP > 1.0 


S-flow, do /dt flow, and EMF flow 


=> => a> => => o> => => 


| BLOCKER | 


| (Conductor) : 


“Clos ed Current Closed Current 
LoopA Loop B 


BRIDGE Patent Pending 
Current loop Bis asymmetrically regauged by 
5, do /dt, and EMF flowfrom current loop A 


ete soaps 
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Aspects of Strong Local Asymmetry 
Nee 


® If local asymmetry is strong, conservation laws 
may be appreciably violated 


© T.€ Bearden 1995. 1986 
* Energy 


@ Properties of an object may differ appreciably for 
® Different observers 
« Different detecting means 
e One time to another 
* One position to another 


« STRUCTURING THE INFOLDED EW INSIDE POTENTIALS, 
e Strongly breaks local symmetry 
® Provides spacetime engines giving the above effects 
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Other Aspects of 
Strong Local Asymmetry 


a TTC _ 
» Local spacetime is curved © TE Besiien 100s, 1058 
= Lorentz invariance of vacuum is violated 
= May be a local "sink" or “source” 
= Gravitational-inertial effects from EM 
= Translation between virtual and observable 
= Electrogravitational solitons 
= Action at a distance 
= Transmutation effects may exist 
= Scalar/pseudoscatar field translation 
=» COMMENT: Thus the use of infolded longitudinal 
EM fields and waves to strongly break local 


symmetry allows internested aS 2 of 
spacetime curvatures. These spa 


structures are vaCuUn aAOINES. 0 or acetone engines, 
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aes on the Status of 
Electrodynamics 


".. itis not usually acknowledged that electro- 
dynamics, both classical and quantal, are in a 
sad state..." 

". the best modern physicist is the one who 
acknowledges that neither classical nor 
quantum physics are cut and dried, both being 
full of holes and in need of a vigorous 
overhauling..." 


*Mano Bunge, Foundations of Physics, Spnnger-Verlag, 


©) 1996 TE. BEARDEN New York, NY, 1967, p. 176. 
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_ Bunge on the Status of 
Electrodynamics and Physics 


".« itis not usually acknowledged that electro- 
dynamics, both classical and quantal, are ina 
sad state... 

",.. heither classical nor quantum physics are 
cut and dried, both being full of holes and in 
need of a vigorous overhauling..." 


"Mano Bunge, Foundations of Physics, Springer-Verlag, 
() 1956 TE. BEARDEN New ‘York, N'Y, 1987, p. 176.. 
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Bunge on tne Status of 
Classical and Quantum Physics 


".. iis not usually acknowledged that electro- 
dynamics, both classical and quantal, are in a 
sad state... the best modern physicist is the 
one who acknowledges that neither classical 
nor quantum physies are cut and dried, both 
being full of holes and in need of a vigorous 
overhauling not only to better cover their own 
domains but also to join smoothly so as to 
produce a coherent picture of the various 
levels of physical reality.” 


“Mario Bunge, Foundations of Physics, Springer-Verlag, 
() 1996 TE BEARDEN New York, NY, 1967, p. 176.. 
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Fraction of Casualties Surviving 


FRACTION SURVIVING 


10 


08 


0.0 


CASUALTIES 
(©) 1986 T & BEARDEN 
T YPE TREATMENT RECEIVED 


EXPRESSED IN FRACTION SURVIVING 
© with conventional treatment 

() With 1st generation Ptreatment 

C) With 2nd generation P-treatment 
@ With 3rd generation P-treatment 
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Differentiation and Dedifferentiation Timelines 


CENTRALIZED CONTROL OF CELLULAR 
GROWTH AND REGENERATION 


PRIMORDIAL > SINGLE 
: = 
NORMAL HEALTHY WITH SOME DISEASED 
CELLS AND FUNCTIONS 
A oBic OXYGEN-RICH ENVIRONMENT a 
TINE-FORWARD PATH re — Se 
© 1003, 1008 T.E Bearden FOR HEALING OF CELL DAMAGE 
TIME-REVERSED © TIME-REVERSED 
= —=— Ge patHFOR PATH WHEN NORMAL 
SUSTAINED : PUMPING FAILS TO 
SING SINGLE OXYGEN HEAL CELL 
— a DEFICIENCY 
ANAEROBIC AEROBIC 
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Evolution of Cells on Earth 


EVOLVE TO 
MULTICELL 
AEROBIC: 
CHANGE OF {INCLUDES MAN) 
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ye 
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EVOLUTIONARY TIME 


(©) 569 7. E BEARDEN 
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(A proposed formal definition 
of a charged mass) 


~VACUUM ~~.) \__ 


Dad so pote ly the ile (can n of 


ane = of 
A ny vat ions. 


ohim-t 
ith many ram 


theory, 


"..cunously enough, we do not 
know exactly what charge 8, 
only what # does. Or, equafy 
significa ntly, what it does not do.” 


MiP. Silverman, And ‘vet t Mtoves: Strange 
tere and Subtie Questions inP ing: 


CambidgeU riversity Press, 1958 p. 127. 


. 
4 
S Cc) T.E.BEARDEN 1997 


An electric charge Q consists of a massless flux component and a mass component, 
coupled together (interacting). Q is a broken symmetry. The mass of the charge 
continually and violently exchanges virtual photons with the surrounding vacuum. 
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The Ubiquitous Assumption: Two 
Asymmetrical Regaugings for Net Symmetry 


You really need Your electrodynamiciet 
a Me demon, says he can make one, 
to do some free work. by regauging. 


(Ce) VE. BEARDEN Tu 
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The Ubiquitous Assumption: Two 
Asymmetrical Reqauanee for Net Symmetry 


He saye he will do the 
Woate eaetl G for ot Hey, 


vey won't 
do any net work for you! 


(Co) 16. BEARDEN a0 
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The Ubiquitous Assumption: Two 
Asymmetrical Regaugings for Net Symmetry 


He diedainful : 
"We always iY Rat way 


We must enforce 
equilibrium and the second 
law of thermodynamics!". 


fe) TE. GARDEN 105 
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A Charged Particle Is a Coupled System 


Note: X is a coupling 
operator 


x Pte! WP 
~VACUUM — 


~ CHARGE — 
Foi \ Me Say, 
4 virtual 
Ore photon 
flux 
exchange 


o, 


"..curiously enough, we do not 
know exactly what charge is, 
only what it does. Or, equaliy 
sig nificantly, what it does not do. 

MP. Siemnan, And Yet it Mowes: Strange 


Sys terme and Subtle Questions in Physics, 


C anbridge University Pres, 93, p. 127. 


(6) 19947 . BEARDEN 


is a broken symmetry in its fierce energy exchange with the active vacuum. 


An electric charge ] 2 , 
It coherently integrates some of the virtual energy absorbs and outputs it as Poynting energy flow 
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Chung s Carbon Filament Negative Resistor | 
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Typical circuit has about 10-13 
energy collection efficiency 


= 
i "< = (Q 1004, 1996 Te eeaRveN 
& ep NIN 
=e Deep space 
S system 
—- Distance traveled by S in one hour is 1.08x10exp(1 2) meters. 


“= Example: 1.3 amps flowing in DC circuit, 1.8 mm diameter copper wire. J =51 A/cm 2 


! 5a. ! 
S violently transports ? provided fromthe source. 
d i= 0.1368 meters j ? sluggishly transports the energy collected and dissipated in the 
circuit. 


For the case discussed, the electron drift velocityin the circuit is about 
3.8 x 10 5 meters/sec. So Ji moves about 0.1368 meters in one hour. 
Thus J? has collected about 0.1368 meters of the ¢-filled Stube. During 
that same hour, the S-flow evoked by the power source will have 
traveled 1.08x1012meters. The ¢ of both currents is the same. Both 
are involved in the same energy-illed tube. Thus S has provided and 


transported about 7.89x1012 times as much energy along the circuit 
in one hour as the j? has been able to collect, transport, and dissipate 
as work in the circuit. Thus this circuit provides about 16'3 collection 
efficiency. 
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S Classical View of EM 


Potentials just mathematical conveniences 

— Not real 

— No internal structure, just magnitude 

Force fields primary, causative, can exist in space in absence 
of observable mass 

— All EM actions due fo force fields, none when zero 

— No action at a distance 
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\ 
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: I. CHRONIC DISEASE PUZZLING 


SCIENCE REALLY DOES NOT UNDERSTAND 
THE MECHANISMS OF A SINGLE CHRONIC as 
DISEASE, INCLUDING CANCER 


m MANY TROUBLING FACTORS EXIST « 


4 
4 


_ 
| 


Qt 1990, 05957 © Beseien 


J SBI IIe IIS HSS SoS lS 
CELLULAR REGENERATION SYSTEM IS UNRECOGNIZED 
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Cancer Characteristics 


Meas: one disease, but a whole range 

e Starts in damaged aerobic cell 

@ | Cell shakes off body's central control 
- Starts uncontrolled division 

— Becomes a lump 

Can sene Joga CoE Ey cells 


e Form metastases (secondary tumors i) 
Often become anaerobic O mre oe 
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CANCER: CHARACTERISTICS 


® NOT ONE DISEASE BUT A WHOLE RANGE 
® STARTS IN ORDINARY (AEROBIC) CELL 

© CELL SHAKES OFF BODY'S DICTATORIAL CONTROL* 
© STARTS UNCONTROLLED DIVISION 
© BECOMES A LUMP 

® CAN SEND FORTH CANCER CELLS 


(2) 1009 TE. Pauetew 


® THESE FORM METASTASES (SECONDARY TUMORS) 
® OFTEN BECOME ANAEROBIC (NON-OXYGEN USING) 
© ENIGMA (S FAILURE OF IMMUNE SYSTEM 
TO ATTACK SOME TUMOR CELLS 
— SUPPRESSOR CELLS MAY CURB IMMUNE SYSTEM 
= TUMOR MAY LACK ANTIGENS NORMALLY IDENTIFIED 
BY THE IMMUNE SYSTEM 
*A&A system forces cell back toward anaerobe 
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E, = TIME-REVERSED WAVE 


© 1054, 1606. 19m TE BEARDEN 


“If a scalar wave E:(r) propagates from left to right through an 
arbitrary but lossless dielectric medium, and if we generate in some 
region of space [say near z = 0] its phase conjugate replica E2(r), 


then E2 will propagate backward from right to left through the 
dielectric medium, remaining everywhere the phase conjugate of E1." 
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_ The Electronuclear Reaction: — 
Nuclear Reactions in Ti R-Zones @ 


® Nucleon interchange 
— Changes neutron into proton and vice versa 
= Athigh rate (flat spacetime assumed) 
® Statistics become skewed) due to curved ST 
® Can bias statistics toward either neutron 
or proton end 


— Biases toward transmutation of elements 
along isomer chains 


— Concept of “isomer is vastlyexpanded @ =... 
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The Electronuclear Reaction: 
Nuclear Reactions in 1R-Zones (2 


® Normal dynamics (impulses) may reverse [Se 
— Like charges attract, unlike charges repel 
— Positive charges cluster (are drawn together) 
— H+ ions (protons) may form quasi-nuclei 
— Nucleus coulomb barner becomes assistant 

® Many “impossible” reactions now possible 
— Quark access and quark flipping by EM 
— fon clustering emt bund 
— Positive charges as phase conjugate mirrors 
— Time-density waves and tme-energy charging 
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_ The 5js3 LOM G clear Reac On; 
Nuclear Reactions in TR-Zones (3) 


® Not observed until time-energy charging 

has become substantial 
— Jime delay (hours, days) 
— Jransduction of LW --> TW involved 
— Specific time-charging history of detectors 

iS involved in twnether they detect of not 
— Longitudinal EM waves become significant 
® Curved spacetime can act\as source or sink 

— May emit excess radydoy se es 


— May absorb excess radiation 
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In Time-Reversed Zone: 
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A New Conservation of Energy Law 


Physics conserves total "energy and mass-energy" 
Now also must consider "time-energy” 


Conserve total mass-time-energy (spatiotemporal 
energy) 


Let ET = total energy, EM = mass energy, 
EE = ordinary energy, and Et = time energy. Then 


ET= EE + EM + Et ACh ee TE Barra 
(kKEt => EE>0) => ET> (EmM+ EE) 


If some Et is transduced into EE , the experiment will 
violate the old spatial mass-energy conservation law 
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QUESTIONS ON CARCINOGENS Sa 
AND EM RADIATION 


m UNRESOLVED QUESTIONS ON EM RADIATION 
— DOSAGES 
— ACTIVE MECHANISMS 
— REPLICATION DIFFICULTIES 
— MEASUREMENT DIFFICULTIES 
- WHERE, WHEN, HOW ILL EFFECTS OCCUR 


m@ SIMILAR QUESTIONS EXIST ABOUT EVERY 
CARCINOGEN 


m SCIENCE REALLY DOESNOT UNDERSTAND THE , 
MECHANISMS OF A SINGLE CHRONIC DISEASE, © 1994, 1995 TE. Bearden 
INCLUDING CANCER 

—- FACTORS SUCH AS MIND, STRESS, SPONTANEOUS 
REMISSION, PLACEBO EFFECTS, AND COMBINATIONS OF 
FACTORS ARE PARTICULARLY TROUBLESOME 

= GENERATION OF THE PLACEBO EFFECT BY THE 
REGENERATION & RECOVERY SYSTEM IS UNRECOGNIZED 
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As defined, fields and potentials only 


exist in and on charged matter 


E=Fiq . op 2x Neepotien: 


pd vacuum. 
~_ eee 
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Source qis a a a 
broken symmetry -_ eS 
in vacuum flux AGO ee 


SOURTE 
CHARGE 
Assumed perpetual 
motion machine Bo ae b 
= = joules continuously 


in classical EM ee fi in front 
in geometrical flow 


SoE=-Vo0 
distortion zone around 
a point coulomb 


pret dg fecha die ete. Ae se eat Seda 
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Serious flaws and errors 
in classicalEM theory. 


Eliminates the Internal EM Inside the Scalar Potential, 

No Definition of Electrical Charge orof Scalar Potential, 

Equations StillAssume Material Ether Per Maxwell (Unchanged), 
Use of Force Fields in Vacuum is False (and Known to be $o}, 
Treats Charge qas Unitary Instead of Coupled System g = glqim (q). 
Confuses Massless Potential Gradients as Forces (See #3, #4), 
Does Not Utilize Mass asa Component of Force (See #29), 


Erroneously Assumes EM Force Fields as Primary Causes, 
Topology of EM ModelHas Been Substantially Reduced, 

Does Notinclude Quantum Potentialor Action ata Distance, 
Does Not Include Superluminal Velocity of Inner EM Components, 
Does Not Utilize Extended Near-Field Coulomb Gauge Effects, 
Does Notinclude EM Generatrix Mechanism forTime Flow, 

Does Not Unify Photon and Wave Aspects (Requires 7-D Hodel), 


Does Not Include Electron Spin and Precession (See #19,#24), 
Treats EM Energy As Existing In"Chunks,” Instead ofas Flow, 
Confuses Energy and Energy Collection (See #16), 
Discards HalfofEvery EM Wave in Vacuum (See #22), 
Erroneously Uses Transverse Vacuum Wave; It's Longitudinal. 
Arbitrarily Regauges Maxwell's Equations to Eliminate Overunity, 
Omits Phase Conjugate Optics Effects (The Rule in Internal EM J, 
Does Not Include EW Cause of Newtonian Reaction Force. 
Erroneously Assumes Separate Force Acting on Separate Mass, 
Confuses Detected Electron Precession Waves as Proving Trans: 
yerse EM Wavesin Vacuum (Remnantof Old "EM Fluid" Concept), 
Due to Error in String Wave, Omits the Ubiquitous Antiwave. 
Assumes Equilibrium ;NotTrue Unless Include ¥acuum Interactions, 
Higher Topology Required, to Model Electromagnetic Reality, 
Lorentz surface integration discards Poynting energy transport, 
Has nothing atallto sayaboutform of EM entities in massless space. 
Eliminates the infolded generalrelativity using EM-force as curve agent, 


Does notinclude longitudinal EM waves as time domain oscillations, 
Does notinclude EW mechanism that generates time flow and flow rate. 


wo co ce rere es re PS 
eS ee es 
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Michefson-Morley 
experiments, 1880' ‘s 


Ow ‘auead 
ether & gone, 


Trust us! The equations € aD 
donot need Seibel hs 
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REACTION TO LOSS OF MATERIAL ETHER 


Nota single 
equation was 
changed! 


a» Now we are not using 
a material ether. 
Trust us! The equations 
do not need changing. 


©) Pe BEARDEN Ma 
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Ls ADDR é *. 


Okay! We will just 
measure material 
entities, and call 
them nonmaterial. 


CAUSE 
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GALLOP NG WAVE. 
TRANSVERSE 
WAVE THAT VARIES 
VELOCITY ALONG 
Z-DIRE CTION, IN 
WAVE FASHION. 


TIME -POLARIZED 


(TIME ENERG Y) 
(Ex: 0.01 c- 100 c) OSCILLATIONS 
3-5 PAT IAL SCALAR WAVES. 
ENERGY DENSITY X, ¥, Z FIXED. 
OSCILLATIONS T VARIES. 
TRANSVERSE NONOBSERVABLE. 
WAVES. X AND Y TRANSDUCTION TIME DENSITY OSCILLATIONS. 
ENERGY DENSITY ——j——__ X, Y, ZENERGY DENSITY DO NOT VARY., 
VARIES: Z FIXED. TIVE DENSITY VARIES ALONG 
TINE DENSITY NOTOBSERV ABLE, BUT 
Spa ae eae TRANS DUCTION IS OBSERVABLE. 


A LITTLE, SURGE OSCILL- 
ATIONS IN Z DIRECTION. TIME DENSITY OSCILLATIONS. 


X, ¥, ZENERGY DENSITY FIXED. 
LONGITUDINAL WAVES. TME DENSITY IS NONOBSERVABLE, 
X AND Y FIXED; SURGE 


BUT TRANSDUCTION 
OSCILLATIONS IN Z DIRECTION. IS OBSERVABLE. 


TRANSDUCTION © TE BEARDEN 1938 
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Air Medium Disturbances Generated When 
Air is Perturbed by a Plucked Taut String 


The string wave and 
the holder wave 
never leave the string 


and holder 
respectively. 


= 
i OW lS oa 
=e oe oe ees ee — 


String slaps 
air medium 
Wave is pat, WAVE IN STRING (TRANSVERSE) 

: ' f Lower degree of freedom for string 
alternatively ‘ Can only vibrate mostly laterally. 
compressive = = age a DIOS 
and x = Electron 
rarefactive mS we Sas waves 

ae Nuclear 
j | \ "\ ANTIWAVE IN" proton 
4 _ ™ HOLDER waves 
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Launching a Spacetime Perturbation 


("EM Wave") from a Wire Antenna 


time forward 
slap (electron) 
time reversed 
ELECTRON SHELLS 
(DAMPED) Q { dese 
Modulations of 
virtual photon flux 
‘ : f r\ Feats intensity 
"NUCLEI rh: ae intensity an 
(HIGHLY DAMPED) . fas vacu 


By omitting the nuclei perturbation wave, Maxwell 
omitted Newton's third law from electrodynamics 


© TE BEAMDEN 104 106 
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Scalar Electromagnetics 
(Energetics) View of EM 


e Potentials real; primary causes of EM phenomena 
= Force fields made by differentiations of potentials 
— Force fields are effects, not pnmary causes 


=~ Force fields exist only in, on mass partcles 


e Actions due to potentials and their interference 
= Action ata distance or locally 
— Quantum potential and hidden variables 
e Locally curved spacetime, engineerable by EM 
=- Gravity effects not necessarily negligible 
= Strong EM force or time used as agent of curvature 
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=> Scalar Electromagnetics 
(Energetics) View of EM (Cont'd) 


e Potentials have internal structure 
= Stoney/VWhittaker structure 
— Longitudinal EM phase conjugate wavepairs 


— Each wavepair is a time-polarized EM wave 

e Vacuum EM Is a potential and TEES 
microstructure com 
— stoney-VVhittaker F\wavesiepalarized waves 
= Fluctuations exnibit chaos 


e Spacetime = Vacuum = Potential = Flux 
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Scalar Electromagnetics 
= (Knergetics) View of EM (Cont'd) 


e Statistics may have hidden order (already 
chaotic) 

e Uses spacetime curvature engines to 
alter matter (inside-out or outside-in) 

e Engineerable EM mechanism generates 
rate of flow of a mass through time 

* Quantum potential with specific QP can 
be used for instant action ata distance 


http://www.cheniere.org/images/EMfndns 1/EnergEM3%20sm.jpg25.4.2005 2:11:07 


http://www.cheniere.org/images/EMfndns 1/ExtGRprn%20sm.jpg 


Extended General Relativity Principle 
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@) TE BEARDEN a 
® Theorem: W=k,- k, =Ak 1] 


® k must be interpreted not as energy per se, 
but as collected/collecting energy. 


e The reaction cross section A for the collecting 
process must be included. 


© Extension’ We= A(k;- k;) =AAk [2] 

® Normally 4 <1, as for elastic collision or Stokes 
emission. 

e However, 2 > 1 is now possible, for processes 
which asymmetrically self-regauge. An example 
is Letokhov's negative absorption of the medium. 

® Working models are the Patterson Power Cell” 
and Lawandy lasing without population inversion. 
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back on space, telling 
it how to curve.” 


= ee 


F 
i 


ae a, 


_gtTaioietckaly 
ee 


© TE AEE ta8 


http://www.cheniere.org/images/EMfndns1/GRprincsm.jpg25.4.2005 2:13:27 


http://www.cheniere.org/images/EMfndns 1/GRseldomsm. jpg 


Use of General Relativity (GR) 
in Particle Physics 


e GR seldom used in particle physics 2 sens 

In cold fusion, Matsumoto* has applied general relativity 
Consistent with important cold fusion results 

Used spacetime (ST) curvature by energy density 
Matsumoto did not utilize: 

= Longitudinal EM waves 

= Time density waves 

= Time density curvatures of ST (gain = 9x10i6) 


*T Matsumoto, *Mechanioms of Electro Nuclear Collapse.” 
Proc WOCF-7, Vancouver, BC; Canada, Apr 1998, p, 88 
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THE MISSING INFOLDED 
ELECTRODYNAMICS 


Maxwellian electrodynamics has 
nothing at all to say about EM 
entities in space or their form 
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| Excluded by Present Physics 


sectronegnetice or quanti mechanics 
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s Thus GR, EM, and QM cannot be unified, 
since ST curvature engines are where the 
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o\ curvatures Propagat, © TE BEARDEN 1998 
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\ / \ j . 
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- Cereal) _ er, 
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* THEORY DEVELOPED AND FITTED 
* HYSTERESIS MEMORY LOOP 
* CONTROLLED EM INDUCTION 
* IMAGES 25 ebialaddh vest aslenaa 
*" SENSATIONS 
* PREDETERMINED EMERGENCE 
* 23 EEG BANDS 


* UP TO 8.1 X102 HZ 
* 11INDEPENDENT CHANNELS 


S.K. Lisitsyn, “Nev Approach to the Amlysis of Hectroenrep halograms," 
DDC Report AD73005, p. 16-25. 
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Lorentz Closed Surface integration 
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CHASING THE WILD DRAGON 


Foundations of a New Science 


By T.E. Bearden 
November 12, 1995 


It is a pleasure to accept the offer of John and Larry to write a column in their new InterNet magazine. Theirs is a 
great venture, and with the energy and knowledge they bring to the task, one can be confident of their success in 
making this a very interesting and informative publication. 


There is a new “rebel” science slowly being born, with most of the work being done outside the universities and 
orthodox scientific community. In the months ahead it will be my job to try to acquaint you with the gist of what’s 
going on, and what all the excitement is about. 


This first article is deliberately just introductory, and its purpose is to interest you in the unusual fields we are going 
to be covering in more scientific detail, in future columns. We will also be listing a variety of references from the 
technical literature, which bear upon the various points addressed. 


In this first article a little of my own background experience [note 1] is given, so you can decide whether you will be 
interested in what we have to say! 


The real purpose of the column will just be to present information that you may not be able to readily obtain any 
other way. We will not argue or debate with skeptics; nothing productive is to be gained by that. If the information we 
present is useful to you, then our purpose has been accomplished. If it isn’t of use to you, then just file it in the old 
wastebasket. Also, from time to time | may answer a generic question, constructed from multiple queries. Individual 
responses to correspondence cannot be provided. 


The work toward a new breakthrough science is going on in a broad spectrum of “fields,” most of which are not yet 
recognized by academia as even constituting legitimate areas of scientific endeavor (Table 1). 
Some of the major areas involved are: 


» theoretical and experimental research in overunity electrical machines, 
« free energy research of other kinds, such as devices utilizing thermodynamics phase changes, 
= rapidly advancing efforts in cold fusion, 
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» the direct engineering of the vacuum’s virtual phate flux exchange with matter, 

» action at a distance, including the deliberate formation and usage of quantum potentials, 

» direct engineering of the local curvature of spacetime (yes, the direct engineering of general relativity, using the 
new hidden kind of electrodynamics), 

» use of the new “hidden” electromagnetics to engineer body cells including the reversal of diseased cells, genetics 
and all, back to a previous healthy state (cellular dedifferentiation, in biophysical terms, or cellular phase 
conjugation, in physics terminology), 

= research toward the direct engineering of the mind, including both the conscious and unconscious minds, long- 
term memory, and the personality itself, and 

» aruthless re-examination (and correction where necessary and possible) of the definitions, concepts, and 
postulates that present physics is founded upon. 


Each of these “major areas” as yet has no single “experts” in the sense that individuals exist who possess a 
“mastery” of the given area. As an example, in spite of multiple researchers and decades of vigorous research, no 
one is really an “overall expert” in the overunity electrical power systems field. The “field” itself is still struggling to be 
born and is not recognized at all by orthodoxy; in fact, many orthodox scientists bitterly resent one even attempting 
to work in this area. There is as yet no cohesive single “theory” of overunity electrical or magnetic machines, 
although our own group is making rapid progress in that respect. But there is still no universal agreement amongst 
even the researchers themselves. Literally the field is still being discovered. 


This “groping dimly toward a new field” should not be too surprising. After all, the early electromagnetics researchers 
went through the same tortuous, agonizing kind of development. They were playing with cat fur, glass rods, and pith 
balls for quite an extended period before understanding progressed to the point where Maxwell could mathematically 
tie together and model the results of the experimenters such as Faraday and others. It has taken a century and a 
half for modern electromagnetics and electronics to reach its own present development. It is going to take another 
decade or so before the overunity researchers can overturn several ill-founded parts of the present electromagnetics 
and get the emerging field onto a solid foundations footing and into a solid theoretical position. 


In the effort to produce a theoretical model of electromagnetics, Maxwell and his predecessors performed a 
magnificent work. Yet they also made very serious errors (Table 2), which persist to this day. [note 2] Let us list just a 
few of the more blatant errors in classical EM theory today: 


First, Franklin guessed wrong on which way electrical current flowed in a circuit. There is no definition at all of 
electrical charge in all of physics, and there is no acceptable definition of potential (that is, there is no rigorous 
definition of just good old “voltage.”) There are no “fields of force” in the vacuum; there are just potential gradients __ 
because the vacuum is just one vast potential (virtual particle flux) in the first place. Force fields actually occur only 
in and of the matter in a material system. The primary causative agents of electromagnetics are not the so-called 
“force fields’ at all, but are the potentials __ as is well-known in quantum mechanics. [note 3] Maxwell assumed a 
material ether in his equations. The Michelson-Morley experiment destroyed the material ether, but the Maxwell 
equations have never been changed accordingly. The electron was not yet discovered when the Maxwell equations 
were written; the theory does not address electron spin. Maxwell was already dead some two decades when Barus’ 
1898 paper [note 4] was published, pointing out the strange “backwards-traveling” wave (i.e., time-reversed wave) 
solution to the wave equation. In addition, Heaviside and Gibbs had already produced their vector truncation ___ this 
truncated theory is the modern so-called “Maxwell's equations’ that universities teach today __ of Maxwell’s theory. 
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vector algebra, and seriously curtailed Maxwell’s theory when they “translated” it into the much lower topology of 
vectors and some four equations. The later addition of tensors as the basis mathematics did not restore the lost 
topology provided by the quaternion model. [note 6] 


For the EM wave, Maxwell simply assumed the transverse EM wave that had come from the much earlier derivation 
of the familiar wave equation from the old “plucked taut string” notions. [note 7] Yet when one closely examines and 
corrects some of the erroneous assumptions [note 8] made for the actual mathematical derivation of this “taut string” 
transverse wave, one finds (Figure 1) that an equal-energy second antiphased transverse “antiwave’ is actually 
produced by the instrument and added to the “plucked string’s” transverse wave disturbance of the air medium, to 
produce a longitudinal wave of compression and rarefaction in the air itself. The “transverse string wave’ in fact 


never leaves the string. The string wave is not the wave that is launched into the medium. 


A similar electromagnetic situation exists. In a whip antenna (Figure 2), the Drude electron gas in the conductor 
does exhibit a transverse “string-type” EM wave of electron precession. However, at the same time, by Newton’s 
third law (which Maxwell neglected because at the time the atom was regarded as just a blob with no internal 
structure) the positively charged, phase conjugated atomic nuclei have equal energy, highly damped transverse 
recoil waves created in them. Further, these “nuclei-recoil” waves are phase conjugate replicas of the electron gas 
waves. The total disturbance that is launched into the vacuum from the whip antenna is (a) the normal transverse 
disturbance of the virtual photon flux of vacuum caused by the electron gas wave, and (b) the coupled equal-energy 
transverse antiwave caused by the nuclei-recoil via Newton’s third law. The amplitude of the material antiwaves of 
nuclei vibration are highly damped because of the massiveness of the nuclei; however, they are of equal energy to 
the electron wave. But when launched into the same vacuum, the two equal-energy wave disturbances experience 
equal damping because they are in the same medium. Hence the wave and antiwave are (a) locked together in the 
vacuum, and (b) of equal energy, and (3) of equal amplitude once launched into the vacuum. What results is a 
vacuum EM wave of rarefaction (reduction in intensity) and compression (increase in intensity) of the virtual photon 
flux of vacuum ___ just exactly like what is launched into the surrounding gaseous air medium from the “plucked taut 
string” and perturbed body of a physical instrument. The EM wave in vacuum is a longitudinal wave directly 
analogous to a sound wave ___ just as Nikola Tesla stated. [note 9] 


The vacuum may be considered a scalar potential, in which case it has an internal biwave structure (Figure 3). 
Interference of two potentials _i.e., the hidden interference _(Figure 4) of their internal wave structures ___in fact 
already creates all EM fields and waves. 


When the incoming longitudinal “biwave’” from the vacuum strikes the atoms of the receiving antenna, each atom 
may be considered a dynamic assembly of multiple dipoles, where each dipole consists of one of the electrons in the 
electron shells and one of the positive charges in the nucleus. The receiving dipole in the interacting atom splits the 
two waves apart again (Figure 5). The negatively charged end of the dipole is time-forward, and the positively 
charged end is time-reversed. Hence the separated normal-wave-half of the biwave interacts with the electron, to 
give again the familiar transverse “electron precession” wave that we detect with our “electron wiggle-detecting” 
instruments (Figure 6). This detected electron precession wave is what all our textbooks prescribe erroneously as 
the vacuum wave! The separated time-reversed-wave-half of the incoming vacuum wave is split off and interacts 
with the positive end of the receiving atomic dipole, in the time-reversed atomic nucleus, thus generating Newton’s 
third law reaction force to provide the recoil of the nucleus. Present physics has ignored this second wave 
altogether, because of the serious error in the original derivation of the wave equation from plucked strings. Thus 
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emit a phase souniaets euies wave. 5 They direct the antiwave outside and away from the atom instead of inwards 
into the nucleus. So they do not recoil, no matter how powerful a phase conjugate replica wave they emit. 


Finally, we can also show that the EM wave in vacuum is longitudinal, by yet another approach. The electrons in the 
electron gas in a conductor are spinning, and they are severely constrained longitudinally to be able to move only 
very, very slowly down the wire. So when perturbed, they act as gyroscopes, and precess at right angles to the 
perturbing force. The fact that the gyroelectrons in a wire move radially almost entirely, and only “slip” down the wire 
very slowly with a “drift” velocity, already proves conclusively that the incoming vacuum disturbance was longitudinal. 
The precession of a gyro is at right angles to the perturbing force. Therefore rigorously the vacuum EM waves are 
longitudinal, because the gyroelectrons moved transversely. The present assumption of the transverse EM wave in 
vacuum contradicts the entire theory of gyroscopes! [note 10] There are many other errors in classical EM that we 
will point out in future articles; this should give the reader a flavor of what is in store for him in future articles. 


So there are no truly satisfactory “experts” in any of the 14 fields. Yet there is still something to be said for having 
some years of experience in one or more of the areas. | have had the good fortune or misfortune, depending upon 
one’s viewpoint, to be involved in various of those 14 activities for some 30 years or more, and am active in several 
of the areas now. My colleagues and | are particularly active in researching overunity electrical devices (see Figure 
8), to include the effects of controlled chaotic oscillators, charge-blocking oscillators, and oscillators driven by in- 
shuttled (bridged) Poynting field energy density flow ExH. Parametric oscillation is known to have yielded overunity 
electrical machines and was fully reported by Russian researchers in the Russian and French technical journals in 
the mid 1930s. [note 11] We will further cite that little-known work in future articles. Also, we are working mightily 
upon true negative resistors (Figure 9), wherein the resistor scavenges some of the disorganized energy from the 
vacuum’s energetic exchange with the charges in the system, organizes and collects it, and then outputs that 
collected energy flow into the external circuit. Such a resistor acts as a power source. Kron, perhaps the greatest of 
the electrical machinery scientists, is known to have produced such true negative resistors. 


| have also proposed a theoretical explanation of the Priore device (Figure 10) in France which in laboratory animals 
demonstrated remarkable cures of terminal tumors, cured trypanosomias, reversed atheriosclerosis, and restored 
suppressed immune systems. The Priore work was not anecdotal, but was performed under rigorous scientific 
protocols, working under the auspices of renowned French scientists such as Courrier and Pautrizel. The work is 
properly reported in numerous papers in the French medical literature. [note 12] The results were certainly achieved, 
but neither Priore himself nor the scientists of the day could understand the mechanism involved. The deciphering of 
that causative technical mechanism utilized by the Priore group required 10 years of intense effort. The results have 
now been published in the journal Explore! and are there for anyone to read. [note 13] 

Presently my CTEC colleagues and | have filed three patent applications and a continuation, on various methods for 
overunity processes and apparatuses, room temperature superconductivity, Poynting generators, etc. 


As an example, we took exactly the opposite approach to room temperature superconductivity as has been taken by 
all the orthodox researchers to date. What exactly is sought, after all, for superconductivity (SC) in a section of an 
electrical circuit? Well, one has some electrons on one side of that SC section that are transporting excess potential, 
as given by the Slepian vector J*. [note 14] What is desired is to get some electrons on the other side of the SC 
section that also are transporting the same amount of excess energy in the form of J*. You can do that in two ways: 
(1) you can flow the electron carriers through the SC section, carrying their J*, or (2) you can block the J and flow 
the * itself across as the Poynting flow S. [note 15] Nondivergent Poynting flow flows along an equipotential, which is 
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if one is to get the electrons through there without excess collisions that shake off some of the excess * from J*, as 
scattered photons (heat) or as a change of form of the energy (as in straining the dielectric of a capacitor to convert 
electrical energy to mechanical strain energy via the piezoelectric effect.) 


Our approach is exactly the opposite (Figure 11) and Figure 12). Why not just stop the flow of excited electron 
carriers on one side of the SC section, and continue the nondiverging flow of the Poynting field energy density S 
across that section at room temperature? Then the cryogenics is not needed at all. After all, circuits already work 
that way anyhow __ except standard practice is to nullify the process by letting current be driven around the 
sourcing current loop and back through the back EMF of the primary source. A quantum well (or several other 
methods) can be used to trap the “sourcing” electrons in the conductor just prior to entering the SC section. The 
“receiving” electrons on the other side of the SC section, however, must be in their own dq/dt-isolated current loop. 


Normal sources do not furnish electrons and current to a circuit anyway. Sources just furnish Poynting flow S and 
EMF. [note 16] In the receiving current loop, the EMF appears automatically once the S-flow flows in and is “locked 
on to” by the receiving electrons. Given q**, you will immediately have J* if the electrons are free to move in the 
conducting circuit (see Figure 13). Further, you have eliminated all the loss terms from the standard Poynting 
equation for energy losses. So all the energy flow S just flows across the SC section, without any current or Cooper 
pairs flowing through that SC section. The SC section has become a “bridge” which (1) strips off the Poynting field 
energy density flow S from the electron current dq/dt on the sourcing side of the SC/bridge section, by simply 
reducing the dq/dt to zero; and (2) continues to pass the S-flow across the dq/dt-blocked SC/bridge section to the 
other side (Figure 14). The excess S-flow (and EMF) pours into the receiving dq/dt-isolated current loop, exciting the 
electrons therein to produce dq/dt and J*. Any closed current loop is self-powered, once it receives S and EMF. It 
furnishes its own electrons; it only requires excess energy and EMF. [note 17] 


So our approach gives room temperature superconductivity in a very straightforward manner, once you discover how 
to block the current dq/dt in a conductor. Blocking it in an insulator is not sufficient, because that drops the potential 
and stops the S-flow and the equipotential * (the EMF). However, a degenerate semiconductor such as the Fogal 
chip can be used, as can several other processes for blocking dq/dt in a conductor. We will discuss these in a future 
article. 


Another advantage of this approach to room temperature superconductivity is that now one can also have 
permissible overunity coefficient of performance. Now the load can be placed in its own S-receiving, isolated current 
loop. With the sourcing current loop furnishing only S and not dq/dt, the load is still powered normally in its own 
closed dq/dt current loop, but none of the load current is passed back through the back EMF of the primary source in 
the sourcing circuit. 


This principle — that at least a substantial portion of the load current must not pass back through the primary source 
— is the primary principle required for a permissible overunity electrical machine (Figure 15). A permissible overunity 
electrical machine is one which produces more power in the load than you have to put into the machine to run it. 


Obviously, the laws of physics and thermodynamics require such an overunity machine to be an open system that 
extracts and utilizes excess energy from an external source. In the case outlined, we extract the excess energy 
directly from the vacuum in the form of S-flow; essentially we convert our primary source to a Poynting generator 
rather than a “power” (energy flow loss rate) generator. The resulting9. overunity machine accomplishes both room 
temperature superconductivity and also overunity coefficient of performance (Figure 16). It does not violate the 
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a dipolar source, as in the simple two-wire circuit, all we are anna) with the conductors is providing waveguides for 
the extracted S-flows from the vacuum to flow along (it flows outside the conductors) without loss. In effect, each 
lead is simply extending the pole (i.e., the terminal) to which it is connected. 


My associates and | are also working on several other inventions at present, including two more patent applications 
to be filed in the near future. One of those is in the field of overunity power systems, while the other is in an entirely 
different, highly proprietary nuclear effort. | will address all these areas in future columns, and those columns will 
have real “meat” in them. 


Present “big science” proclaims that overunity electrical machines are impossible. The reader should understand 
that the U.S. Patent and Trademarks Office is never going to grant a patent for an overunity electrical machine 
unless the machine is independently tested and replicated, and unless it is certified by scientists of impeccable 
credentials. This is as it should be. Legitimate free energy researchers accept that dictum. Eventually the stuff has to 
work on the bench in order to be validated. On the other hand, free energy researchers also point out that one must 
not demand of us the next 100 years of national research by a hundred major laboratories immediately! This is still a 
shoestring operation, because all conventional sources of research funds are denied to the serious overunity 
researcher (with the single exception of occasional personal funding of a researcher by a private individual). In other 
words, we demand at least the same kind of consideration that the orthodox nuclear fusion community has enjoyed. 
Billions of dollars have been poured into that sinkhole, and not a single controlled fusion power unit is working 
anywhere in the world after decades of work at enormous expense to the taxpayers. 


So we overunity researchers deserve at least a decade or two of our own, to try to accomplish overunity electrical 
system development. We also painfully point out that “Big Science” will not fund a single overunity researcher, for 
specific overunity purpose, no matter what his credentials or capability. In fact, “Big Science” is part of the problem, 
because it fervently seeks to prevent any legitimate research in overunity. To carry out its suppression campaign. it 
resorts to vilification, character assassination, libel, and slander of the overunity researchers themselves ___ again, 
regardless of their qualifications or legitimate scientific procedures. [note 21] 


Indeed, orthodoxy has a black record with respect to energy. When Mayer advanced the conservation of energy law, 
orthodoxy hounded him unmercifully. He was universally ridiculed as the very epitome of a fool. He lost his job and 
suffered a nervous breakdown. Then years later toward the end of his life, scientists came to accept the 
conservation of energy as a most useful tool that dramatically simplified much of their analyses. So then science 
began to laud Mayer. There are a thousand other such examples; suffice it to say that “big science” is a bureaucracy 
and a “bell-shaped distribution curve” just like any other large group of people. Some scientists are near-angels. 
Others are near-devils. The vast majority are neither, but are just ordinary persons doing a special kind of job. In the 
scientific bureaucracy, however, the manipulative scientists scurry, slash, and manipulate their way toward the top. 
So the leadership of any big bureaucracy ___ including the scientific bureaucracy __ is always rife with such near- 
scalawags and power-hungry individuals. Scientists are not exceptions to the same human weaknesses that we all 
evidence. If you really want to see jealousy, backbiting, and fierce “back-room dealing” and power-struggling, just get 
into a university research environment! But because the “power merchants” of any bureaucracy always fiercely resist 
any challenge to their position or superiority, big science has always fiercely resisted anything truly revolutionary. 
And today they also enlist the power of the state to enforce their dictums. We will devote one of our future columns 
to pointing out some glaring examples of persecution of independent researchers by big science. It is an area that all 
unorthodox researchers should be well-aware of. The world of science does not run by sweet reason and lofty 
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to the U.S. Patent and Trademarks Office. onions with a modicum of iowiedae of modern physics already knows 
that there does not exist a single closed system in the universe, anywhere. In particular, every physical system is 
continuously “open” to the violent exchange of energy with the surrounding vacuum. It’s just that most systems are 
in local equilibrium in these flow exchanges, except for minuscule gating accomplished for such things as the Lamb 
shift, etc. 


By analogy it’s something like this. The free energy researcher is standing by the banks of a mighty, rushing river 
with breathtaking falls, turbulent areas, etc. Big Science is begrudgingly admitting that, yes, there is a river there, but 
it is an insane delusion to think that you can tap that energy. The free energy researcher is saying that, well, if | can 
build a gating sluice a little distance upstream, perhaps | can divert a small portion of the river’s flow downstream to 
my waterwheel, and power my mill. The orthodox scientist then vilifies the free energy researcher for even having 
such a heretical thought. In fact, says the orthodox researcher, any fool can see that the laws of nature force the 
river’s flow to stay firmly in its banks, because it is a closed system, and Moses brought that law down off the 
mountain with him on a special stone tablet. Then he adds all the other smug remarks such as, “If it could be done, 
then we at MIT and Harvard and Caltech would already have done it!” So until the orthodox scientist develops a little 
less dogma and a little more common sense, and learns the difference between a scientific discussion and a 
dogfight, the free energy researcher can hardly communicate with him. 


The goal of the legitimate free energy researcher is to find a way to break the local equilibrium of this universal 
energy exchange, and gate a tiny bit of it up into the external circuit as excess electrical energy (Figure 17). Then he 
must collect the excess energy, and shuttle it from the “gating and collecting circuit” over to a dq/dt-closed current 
loop containing the load. He must also prevent the load current, or most of it, from passing back through the primary 
source against its back EMF, because if it does that, he will destroy the separation of charges in the dipolar source, 
killing the dipole and extinguishing the “excess energy gating.” In other words he must find a way to process and 
transport the energy flow across dq/dt-blocked bridges between the source’s closed dq/dt-current loop and the 
load’s closed dq/dt-current loop. Ruthlessly it is an energy transport S-flow problem, not a J* energy transport 
problem. If he uses J* in his sourcing current loop, he automatically drives the current dq/dt back through the back 
EMF of his source and kills it. If he does not drive dq/dt back through the source, the source will furnish S-flow for an 
indefinite period! Every battery and generator we have ever built is already a “free energy” machine in that it already 
involves broken local symmetry in the vacuum energy exchange. We have just not realized how to use our power 
sources purely as Poynting S-flow sources. 


So we must treat an electrical system as an open system with broken local symmetry (Table 3) in the vacuum flux 
exchange, so that the system extracts (gates) excess energy from an external source. In this case the source is the 
system’s flux exchange with the vacuum. This approach is no more mysterious or bizarre than putting a waterwheel 
in a river, or a windmill in a wind, or a bank of solar cells out in the sunshine. The universal “free source of energy” 
that the overunity researcher seeks to tap is the violent exchange of virtual photons between the electrical charges 
of the system and the surrounding quantum mechanical vacuum (Figure 18). In quantum physics this powerful, 
energetic exchange of the vacuum with electrical matter is now proven both experimentally and theoretically. It is 
already accepted in quantum physics that the vacuum is filled with electromagnetic energy. The researcher doesn’t 
have to prove it anymore; he just has to find out how to properly use it. The artesian well is already there; we just 
have to learn how to collect and use the flowing water without dynamiting the well! 


The remaining objection orthodox scientists usually raise against the notion of extracting vacuum energy has been 
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physicists have made various theoretical estimates of the energy density of this seething vacuum. A conservative 
ballpark figure is something on the order of 1090 grams per cubic centimeter, expressed in mass units. 


It has also been my good fortune to know and work closely with several other free energy researchers. | was a 
colleague of Floyd (“Sparky”) Sweet (recently deceased) for about seven years; Sparky held a Master’s degree in 
EE from MIT and had years of experience with General Electric and other firms. He was a highly skilled researcher 
who invented the solid state vacuum triode amplifier (Figure 19), a unit which produced 500 watts of output and a 
coefficient of performance of 1,500,000. | personally tested the machine, activated the magnets on one occasion, 
and understand how it all worked. [note 24] The paper [note 25] | co-authored in 1991 with Floyd is still the only 
paper in the orthodox engineering literature that reports (a) successful overunity functioning of a solid state magnetic 
device, and (b) a successful antigravity experiment on the laboratory bench, reducing the weight of an object by 


90%. [note 26] 


We stress again that a legitimate overunity electrical machine must be an open system, receiving excess electrical 
energy from the surrounding vacuum. As such, it must operate in a higher topology than normal electrical machines 


(Figure 20). 


My good friend Frank Golden has long been a close colleague. Years ago Frank developed a motor that produced 
overunity efficiency, but then to our astonishment we found (courtesy of Bill Tiller, [note 27] with whom we were 
working at the time) that its operation depended upon a 5-year-long conditioning (structuring) of the local ambient 
potential in order to work. Previously we had been entirely unaware that one can sometimes condition the local 
vacuum and the local matter in the area with a particular dynamic form. Given the local conditioning, a motor with 
that form will then work in that vicinity, but not necessarily elsewhere at an appreciable distance away. We now 
understand the mechanism for such “conditioning of the vacuum.” We also now know what to do if an overunity 
machine is actually a machine of that type (many of them are not). In other words, we know how to convert it to a 
machine that will work anywhere, anytime. We will be addressing such little-known things in future articles. 


John Bedini is also a close friend and colleague; John built several experimental motors (both electrical and 
magnetic) in the overunity area, and performed successful trans-mutation experiments. John is a recognized genius 
in high-end sound amplifier development. Many audiophiles worldwide still swear that the Bedini amplifier is the best 
and sweetest-sounding audio amplifier ever built. One of John’s battery-powered electrical motors (Figure 21), for 
example, ran continuously off its battery for about five years, and kept the battery charged. When you realize that 
such a small electric motor is only about 35% efficient, then you realize that about 65% of the energy flowing out of 
the battery was being dissipated in the motor as heat, core losses, etc. So the unit was continuously performing 
work for that five years. [note 28] The 1/8 hp motor represented a load in which the continuous rate of work being 
done (the rate of energy dissipation) was about 0.08 hp. We will have more to say on this motor and its technical 
process in a future article. 


Bill Fogal is a close colleague; Bill has patented the world’s first dq/dt-blocking semiconductor, [note 29] which 
partially blocks the normal current while continuing to pass the flow of voltage (Table 4). | have written a proprietary 
technical explanation of the Fogal semiconductor, which utilizes an extremely little-known feature called the 
“overpotential.” The overpotential part of the theory is experimentally proven and theoretically explained in an 
obscure part of electrochemistry, by a few chemists who specialize in electrode effects. J. O’M. Bockris is probably 
the leading world expert in overpotential theory; he authored the textbook on it. [note 30] 
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building ground, and we needed to make “floating differential ground” measurements in order to settle things once 
and for all. McLain and Wooten have filed for a patent, and multiple tests with excellent equipment have indeed 
indicated overunity. What happens next remains to be seen. | suspect that the two inventors may simply accept 
foreign capital investment and go offshore. 


Howard Johnson is also a respected colleague, whom | very much admire. (See Figure 23). Howard has continued 
to work quietly and patiently upon his patented permanent magnet motor, [note 31] including patenting various 
magnetic gates, etc. that are necessary to make such a motor work in a rotary configuration. [note 32] Howard 
employs a two-particle theory of magnetism; i.e., each magnetic flux line is envisioned as having a particle traveling 
from the north pole to the south pole, and also a particle traveling from the south pole to the north pole. The particles 
are spinning; the forward-time particle spins in one direction, and the antiparticle spins in the other direction. Howard 
then slightly separates the two particle flows. [note 33] In other words, Johnson splits the flux lines themselves, into 
two different pieces. When so separated, the component lines are now curls, so their paths curve. The paths of the 
two “curl particles” are different; one curls in one direction and the other curls in the opposite direction. Further, a 
predominance of one form of curl particle gives a “time-forward” aspect, while a predominance of the other form of 
curl particle gives a “time-reversed” aspect. Johnson is thus able to employ a deeper kind of magnetism than the 
textbooks presently contain. He demonstrates that a “spin-altered” magnetic assembly exhibiting (to a compass or 
other such detector) a north polarity can attract another unaltered magnetic assembly exhibiting a north polarity. In 
short, he can make a north pole attract a north pole. We will give you further insight into Johnson's two-particle 
theory in a future article. [note 34] We will also explain how and why the physicists missed that antiparticle in the 
magnetic field’s flux lines, and thereby failed to advance the theory of magnetism to a deeper level. Make no 
mistake, one day when the new theory is done, Johnson may well be awarded a Nobel Prize for his epochal 
discovery of a deeper structure of magnetism. 


Bits and pieces of the new science approach are just now beginning to spill into a few conventional journals and 
symposia. For some time a few of the rebels spearheading this new science have been doing something that the 
University scientists should have been doing all along. The rebels have been meticulously examining the concepts, 
postulates, and definitions that the present scientific models are founded upon, to reveal serious foundations errors. 
Corrections for some of these errors have been discovered and made. [note 35] Others are still problems yet to be 
resolved. Yet slow progress is being made, and a “flip-over” of the old science is likely to occur within the next 
decade if not sooner. By then the new concepts will have become “solid” enough to allow producing an engineering 
mathematical model. Also the supporting experiments will have become solid enough to justify the new concepts 
and the model. 


In this first article | wanted to introduce the 14 major areas. We will be discussing these areas in some technical 
detail in the future. We'll also include current major news items of development in these areas, for the interested lay 
reader. I'll particularly try to give you the benefit of extensive reference citations painfully gathered over the last 30 
years. The articles will be targeted toward both the serious researcher and the interested, educated layman. 


So that’s the agenda for the months ahead. We hope you find this information and the approach of direct interest 
and use. 


Again, it’s a privilege to be aboard. And we invite you to hang on in the future; it’s going to be a wild but exciting ride. 
We really are going to chase this wild dragon with great vigor. 
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Scalar Wave Detection 


Warren York 
Scalar Wave Researcher 


Originally published: ExtraOrdinary Science (Volume 1, Issue 4; Oct/Nov/Dec 1989) 


WARNING: Do not attempt electrical construction on any of the equipment, coils or devices described here 
unless you are fully qualified. In some cases LETHAL voltages and charges are required. Also be advised 
that improper use, application and physical methods may cause psychological tramuma or permanent 
physical and neurological damage when near the vicinity of such equipment. This information is being 
provided as a point of interest to our readers... the publisher and author disclaim any responsibility in the 
use or misuse of this information. 


Introduction 


All of this talk so far on scalar waves and scalar technology has no purpose in the scientific community until 
something can be detected, observed and duplicated. The original seedlings and thoughts which led to Lt. Col. 
Bearden's scalar theories were developed out of observation. If not by Lt. Col. Bearden himself, then by others 
from many noncorrelated paths. 


| already have given a small sample list of such observers from Nikola Tesla to the latest, Moray King. | have just 
read a newly released book by Moray entitled Tapping the Zero Point Energy. | also recommend highly for others 
interested in scalar technology to obtain copies of Bearden's works and books from the new release of Excalibur 
Briefings to AIDS--Biological Warfare. The two books and papers will fill in the much needed base work on 
understanding scalar technology and can be obtained through the High Energy Catalog. 


| also understand that a new book is in the making which is a rebuttal entitled something along the lines of Anti- 
Scalar. All of this is healthy in any development process, for without pros and cons, the sorting of correct data to 
trash data cannot be accomplished. On the other hand, | would like to point out that any conclusions should be 
supported by actual tests and not just by armchair theory. 


Anybody can debate from the armchair but to have any meaning to back up their statements, one must present 
tests where one gets his or her hands dirty. That is to say that until | had reactions and observed actual 
phenomena occurring, all the theories were no more than that--just theories. This is what | hope to accomplish here 
with these articles on scalar technology. | feel this is a true new technology and deserves some serious 
consideration. 


If | had not gotten my hands dirty and followed through on others' experiments from other observers then | would 
never have been convinced that something extraordinary was taking place. Even though my senses told me | was 
wasting my time | set out on the monotonous task of duplicating others's work and notes of observation. This is 
what | hope some of you will do and start to help unfold and unleash this hidden knowledge called scalar -- zero 
point energy -- stress energy and even radionics. Itis true indeed that it has many names over the years, but now 
we can at least have hope of defining its true limits and abilities. 


The detection methods | will present here are not confirmed by myself or corresponding researchers as of yet due 
to development is still in progress. In one method | can only accept the word of the researcher as to his results. 
Until | or others duplicate results it remains a possible process and approach in detection. 


My own detection came in the form of two experiments which were reproductions of another author's work based 
on this technology. When | had reproducible results | knew there was more to scalar than just theory. The process 
is now underway in developing a reliable instrument or means of detection that others can use. Up to this point 
most of scalar observations have been uncertain and always with the person or operator being part of the circuit. 
Nobody could remove the person at this point to bring scalar under true observation conditions. Due to a simple 
observation in Mr. George Meek's work in electro-voice phenomena (EVP), where my first breakthrough was 
established, this now seems a possibility. The personal element was still included in the circuit but unlike radionics 
or Hieronymus devices, could be reproduced by anybody once special conditions were met. A co-researcher has 
hit upon a method which was initially observed by Nikola Tesla and shows promise of another breakthrough in 
removing the personal element. 


| will now discuss my initial breakthrough to scalar detection which will help you follow my thinking on what is 
needed and just what we are looking for in scalar detection. Scalar properties are the dictating key elements in this 
approach. | will then describe a possible detection method of another researcher and finally what | feel will be a 
unique approach with an instrument currently under construction by Mr. Russell Clift, a co-researcher/inventor, and 
myself. Do not feel you have to adhere to these techniques for they are only a guideline and starting point to spring 
from in your own approach to this subject. They are not established yet and will most likely be altered many times 
before their completion. 
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As in all unknowns there are always unforeseen dangers involved and one should always use extreme caution and 
behave professionally in all approaches with any experimenting. Madame Curi and the XRay research is a good 
example. They paid dearly for their progress in X-Ray development with their lives. Scalar and its properties can be 
just as deadly as it is fascinating. | hope you read the seriousness in my tone for no matter how science fictionish 
scalar may sound to you now, | assure you the reality of actuallity can end up staring you in the face. 


Breakthrough Event 


Several years ago a Mr. George Meek presented me with construction planes and notes to a device he called Mark 
V. [Figure 1] Mr. Meek had been researching a phenomenon better known as EVP, or electro-voice phenomena. 
[Figure 2] 
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Figure 2. Consiruction Techniques for FM TFD & Hoop Antenna 


| would like to take a second here and answer a letter from one of Extraordinary Science's subscribers printed in 
our last issue. Mr. Jeff King from New Zealand had written to the effect if perhaps | could cover what relationship 
scalar technology has in reference to EVP. [Figure 3] Well here it is, for this was the first reproducible effect dealing 
with scalar energy [interference pattems] [Figure 4] that | could verify really took place. My second breakthrough 
was also in the EVP area but | will not be able to go into it at this time due to available space to cover what must be 
covered now. 


In short, Mr. Meek claimed to have a fantastic breakthrough of his own in the communications field of EVP. His 
claims were a recorded two-way conversation with another dimension. ZAP! Right here one would stop and feel 
that Mr. Meek and his researchers needed psychological help as | am sure some of you feel about me at this point. 
| contacted Mr. Meek and he flew down to El Paso so we could talk in person. He brought me two audio tapes of 
which one surely did have what appeared two-way communication in real time. 


Up to this point all EVP claims were after the fact type of events. That is, the voices always appeared on blank tape 
after the operator had run the tape recorder for a period of time. No audible sounds were heard during the initial 
recording, only after playback of the tape--sort of the same thing being done now with channeling, but the person is 
still part of the circuit. Not all voices were understandable or clear enough to be real voice prints or just random 
white noise perhaps forming what almost sounds like words. In other cases, the words and even statements were 
definitely clear and of intelligent source. Well, Mr. Meek's tape went way beyond this to a two-way real time 
conversation. 
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Fascinated by these claims | wanted to know more on how such a process worked. This is where he presented me 
with the second tape. It consisted of thirteen mixed electronic tones. No, there is no magical number in why thirteen 
tones were used only that they were needed to create interference patterns. These tones with an acoustical 
feedback and RF transmission with a Smith coil produced a unique interference pattern [scalar-RF and acoustical 
stress field]. 


| followed the notes and set out to reproduce this fantastic claim. At one point in the notes was one observation 
statement: 


The system seems capable of feeding back changes in emotional states. 
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Figure 4. Mode 2 Communications Interference Pattern 


| stopped there and to my amazement found the observation to be true. | was able to control an avalanche effect in 
a balanced tone of a set of acoustical and RF frequencies with only my own concentration -- no doppler effect or 
movement or contacts to my body in any way. | taped this effect and it is available to those who wish to observe the 
level of control of an electrical circuit with shear stress energy from a human. 


This observation is equal to Nikola Tesla's observation of his plasma globe and tensing a fist. He found the plasma 
trail would rotate in relation with the tension or muscle pressure produced. | will cover this process in a moment for 
the plasma approach in construction a scalar indicator seems to be ideal due to its extreme sensitivity that up until 
now has been the human or personal element. 


Bedini Version ---- Dea/Faretto Scalar Detector 


In this version of an electromagnetic scalar detector you will see that a coil is suspended in a magnetic field within 
a shielded case. [Figure 5] It is not indicated but | am sure the coil should be wound as a scalar coil. See 
"Construction of a Scalar Coil," ExtraOrdinary Science, Vol.|, Issue 3, page 16. The shielding is so all that known 
EMF fields will be run to ground and not affect the sensor within the case. As you know, one of the properties of 
scalar energy is that it cannot be shielded. All known EMF will be stopped from entering the case except gravity 
fields and scalar energy. 


| am not saying that gravity fields or scalar fields are EMF, but only that the formula to each have a basic root in the 
EMF part of the spectrum. A generated scalar pulse or field will cut past the case shielding and affect the atoms of 
the scalar coil within the magnetic field which in tum will be coupled to the op amp. Any change or effect will then 
be displayed on the scope indicating a pulse or field of some kind has gotten past the system's shielding and to the 
sensor. You should see a change in the display around 6AM when the sun comes up and there is a slight gravity 
shift. [1,2] 
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Plasma Scalar Detector 


This is the method which is under construction by Russell Clift and myself. At the time of this printing the 
construction is not far enough to give any details or results as to this approach. [See Figure 6] This is based on the 
same construction of Nikola Tesla's experiment.[3] Figure 7 is for experiments with various voltages and ion 
currents. Figure 8 is a simple multiplier for the AC supply shown in Figure 6. 
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Figure 6. Plasma Scalar Detector 
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Figure 7. Power Supply 


All capacitors are .0047 uF 3KV 
All diodes are 1K PIV 


Figure 8. Voltage Multiplier 
| know | have just touched upon this subject so far but | hope | have given some of you starting points in your own 
research and findings. | will welcome any and all papers or works you may do in the scalar field and submit your 


work for publication here for others to read and gain from. Will be looking forward to your replies in the new year. 
Thank you for your interest___ WRY 
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Figure 1. Air medium disturbances generated by plucked string. 
Two waves are created, both slapping the air medium at the 
same time, but in opposite directions. A disturbed medium 
oscillates according to its own degrees of freedom. The air has 
more degrees of freedom than the string. A wave of compression 
and rarefaction is created in the air medium. 
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All EM and mechanical forces are due to virtual photon 
absorption and emission. The electron gas "slap" and the 
nuclei gas "slap" of the vacuum medium are equal in 
energy. Hence they inject equal numbers of virtual photons 
into the vacuum, creating equal and opposite vacuum 
disturbances. This gives a vacuum wave of alternating 
compression and rarefaction. This vacuum EM wave is 
similar to a sound wave, which is modeled longitudinally. 


Figure 2. Launching an EM wave from a wire antenna. 
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Figure 3. Internal Wave Structure of the scalar potential. 
A harmonic set if wavepairs, where in each wavepair the two 
waves SUper pose spatially, but travel in opposite directions. 
The two waves in each pair are true phase conjugates and 
time-reversals of each other. Thus they comprise a coupled 
wave and antiwave. The photons must also be coupled into 
photon/antiphoton pairs, by a strong application of the 
distortion correction theorem of nonlinear optics. 
Each wavepar is a standing electrogravitational wave. 
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Figure 4. Scalar potential interferometry provides action-at-a- 
distance. It already creates normal EM fields and waves. 
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The atom is an assembly of dynamic dipoles. 


A dipole splits the graviton into a photon and an antiphoton. 
The photon interacts with the electron, producing the action. 


The antiphoton interacts with the nucleus, producing the reaction. 


Figure 5. Graviton interaction with matter produces the 
photon interaction and Newton's third law reaction. 
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Figure 6. Currents in and along a conductor, with electron precession. 
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@ = Not a violation of Newton's third law, once one understands 
the mechanism that generates third law reaction. In the absence 
of the generating mechanism, there is no third law recoil. In EM field 
theory, the "missing antiwave" has necessitated third law omission. 


Figure *. Emission of antiphoton; nucleus does not recoil. 
Atom acts as a pumped phase conjugate mirror. 
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Figure 8. dq/dt-free driving a swinger by S-flow. 


Poynting energy flow S with its accompanying potential V 
is shuttled from the source to atuned LC oscillator in 
resonance at the driving frequency or slightly below. The 
LC oscillator is driven by S-flow and d\/dt flow alone. 

The swinger furnishes its own free electrons, which receive 
S and EMF from the bridge, thereby producing dq/dt. 
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Figure 9b. Negative resistor receives, concentrates, and rearders scattered energy. 


Figure 9. Normal resistor versus a negative resistor. 
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Some 17 signals were fed into a rotating plasma, which added phase conjugates 
to them. This infolded 17 wavepairs, each pair a coupled wave/antiwave, 
thereby forming a scalar potential with an artificial Whittaker pump wave 

internal structure. This infolded pump wave complex was modulated onto a 
powerful, rippling magnetic field, quaranteeing penetration even into the atomic 
nuclei. A specific, amplified antiengine for the exact cellular disease state 

was generated, reversing the diseased cells back to a previous healthy state. 


Figure 10. Priore's laboratory apparatus for cellular reversal. 
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Nolte: EM texts err in showing the battery "gate"as the source of energy 


Figure 11. Poynting S-flow along a simple circuit. 
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Fram particle physics, any electric charge is a broken 
symmetry in the vacuum's virtual particle flux. Any 
dipole is thus two locally broken symmetries. Thus 
the dipole acts as a gate/source, driven by the fierce 
vacuum flux. Soa dipole already "extracts" and gates 
EM energy flow, directly fram the seething vacuum. 


Every battery and generator Is already a “free energy” 
source of extracted and gated EM energy trom the vacuum. 
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Figure 12a. Normal current flow; Jd is the electron transport of energy, 
while 3 is the speed-of-light Poynting energy flow. 
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Figure 12b. In a conductor with dq/dt blocked; S-flow and hidden 
Whittaker-wave flow continue. 


Figure 12. Overt and covert field energy density flows. 
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Figure 14. Bridging to enable room temperature superconductivity. 
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Figure 15. Use of Fogal semiconductor for overunity (closed system). 


D4-F1s @ 1953, 1995 TE Boanden 


( Fi _ Z 4 \ force on B due 
i i oA a : al to field of A 


: — 
| ' Fixed * € 7 ‘ 
| Ete RS) ae 
4 \ UY a a 


\ % Bio - / test charge B forced 
\ in to point C 


Figure 16a. Magnitude of the scalar potential is determined 
by work required to push in a unit charge from 
infinity; ¢.g., against a repelling like charge. If test 
charge Is released, work will be performed upon it 
to translate it back toward infinity 


Figure 16a. Process for overunity coefficient of performance. 
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Ideally, switching the potential, rather than flowing charges, 
requires only minuscule overhead energy dissipation 


Figure 16c. Potential to which test charge is exposed. 
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Figure 1/7. Operation of an overunity electrical power system. 
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Figure 18. An electric charge q isa braken symmetry. It continuously 
and violently exchanges energy with the vacuum. 
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n these media-fueled times, when war is a tele- 
vision spectacle and wiping out large numbers 
of civilians is generally frowned upon, the perfect 
weapon would literally stop an enemy in his tracks, 
yet harm neither hide nor hair. Such a weapon 
might shut down telecommunications networks, 
disrupt power supplies, and fry an adversary’s 


countless computers and electronic gadgets, yet 
still leave buildings, bridges, and highways intact. It would 
strike with precision, in an instant, and leave behind no 
trace of where it came from. 

In fact, it almost certainly is already here, in the form of high- 
power microwave (HPM) weapons. As their name suggests, 
HPMs generate an intense “blast” of electromagnetic waves in 
the microwave frequency band (hundreds of megahertz to tens 
of gigahertz) that is strong enough to overload electrical circuitry. 
Most types of matter are transparent to microwaves, but metal- 
lic conductors, like those found in metal-oxide semiconductor 
(MOS), metal-semiconductor, and bipolar devices, strongly 
absorb them, which in turn heats the material. 

An HPM weapon can induce currents large enough to 
melt circuitry. But even less intense bursts can temporarily 
disrupt electrical equipment or permanently damage ICs, 
causing them to fail minutes, days, or even weeks later. Peo- 
ple caught in the burst of a microwave weapon would, by 
contrast, be untouched and might not even know they’d 
been hit. (There is, however, an effort to build a microwave 
weapon for controlling crowds; a person subjected to it def- 
initely feels pain and is forced to retreat.) 
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By Michael Abrams 


“HPM sources are maturing, and one day, in the very 
near future, they will help revolutionize how U.S. soldiers 
fight wars,” says Edl Schamiloglu, a professor of electrical 
and computer engineering at the University of New Mexico 
in Albuquerque and one of the leading researchers in this 
burgeoning field. 

The fact that we seldom hear about HPM weapons only 
adds to their exoticism. Last spring, stories leaked to the 
press suggested that the Pentagon, after decades of research, 
had finally deployed such a device in Iraq. And when news 
footage showed a U.S. bomb destroying an Iraqi TV station, 
many informed onlookers suspected it was an electromag- 
netic “e-bomb.” 

“I saw the detonation, and then I saw the burst—which 
wasnt much. If they took the station out with that blast, I 
strongly suspect that we used Iraq as a proving ground” for 
HPMs, says Howard Seguine, an expert on emerging weapons 
technology with Decisive Analytics Corp., in Arlington, Va. 

But while the U.S. military proudly paraded assorted new 
war-making technology during its conquest of Iraq, from 
unmanned combat aerial vehicles to a new satellite-based 
tracking network, it remained tight-lipped about this 
“mother of all weapons.” Asked at a 5 March news briefing 
to confirm the rumor, General Tommy Franks, head of U.S. 
forces during the war, would only say, “I can't talk to you 
about that because I don’t know anything about it.” 

Military secrecy is nothing new, of course. What is known 
about microwave weapons is that the U.S. military has 
actively pursued them since the 1940s, when scientists first 
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researcher Edl 
Schamiloglu sits in front 
of the Pulserad-110A 
accelerator, which his 
lab at the University of 
New Mexico uses to 
produce single 100- 
nanosecond pulses of 
electron beams, each 
pulse emitting hundreds 
of megawatts of power. 


CREE 


IEEE SPECTRUM « NovemBeER 2003 


N 
oa 


observed the powerful electromagnetic shock wave that accom- 
panied atmospheric nuclear detonations, suggesting a new 
class of destructiveness. While much of the work on HPMs 
remains classified, the Pentagon has also recently sponsored 
a number of U.S. university laboratories to work out the basic 
principles of microwave weapons, including reliable and com- 
pact nonnuclear ways of generating microwave pulses. 

Many of those results are being published in the open lit- 
erature [see To Probe Further, p. 30]. In fact, all you need is a 
reasonable grasp of physics and electrical engineering to 
appreciate the ingeniousness of microwave weapons. Anyone 
with a technical bent could probably also build a crude e- 
bomb in their garage, a thought that security-minded folks find 
rather troubling. 


How they work 

From the military’s perspective, HPM weapons, also known as 
radiofrequency weapons, have many things going for them: 
their blast travels at the speed of light, they can be fired with- 
out any visible emanation, and they are unaffected by gravity 
or atmospheric conditions. The weapons come in two flavors: 
ultrawideband and narrowband. Think of the former as a flash- 
bulb, and the latter as a laser; while a flashbulb illuminates 
across much of the visible spectrum (and into the infrared), a 
laser sends out a focused beam at a single frequency. 

Like the flashbulb, ultrawideband weapons radiate over a 
broad frequency range, but with a relatively low energy (up to 
tens of joules per pulse). Their nanoseconds-long burst pro- 
duces a shock that indiscriminately disrupts or destroys any 
unshielded electronic components within their reach. The 
bomb’s destructiveness depends on the strength of the ultra- 
wideband source, the altitude at which it is initiated, and its 
distance from the target [see “E-Bomb Anatomy,” p. 29]. 

Narrowband weapons, by contrast, emit at a single frequency 
or closely clustered frequencies at very high power (from hun- 
dreds up to a thousand kilojoules per pulse), and some can be 
fired hundreds of times a second, making an almost continu- 
ous beam. These pulses can be directed at specific targets—say, 
a command and control complex positioned on the roof of a 
hospital in a densely populated neighborhood—and tuned to 
specific frequencies. Technologically more sophisticated than 
ultrawideband sources, they are far more difficult to develop, but 
are reusable and potentially of much greater use to the U.S. mil- 
itary. 

Both versions wreak the same kind of havoc on just about any 
kind of unprotected electronic equipment. Particularly vulnerable 
is commercial computer equipment; anything in excess of just 
tens of volts can punch through gates in MOS and metal-semi- 
conductor devices, effectively destroying the device, explains Carlo 
Kopp, a visiting research fellow in military strategy at the Strate- 
gic and Defense Studies Centre in Canberra, Australia, and a com- 
puter scientist who lectures at Monash University in Melbourne. 
The higher the circuitry’s density, the more vulnerable it is, be- 
cause less energy is required to overload and destroy the transis- 
tors. HPMs also produce standing waves in electrical grid wiring 
and telephone and communications wiring, entering through 
cables, antennas, and even ventilation grills. They can immobilize 


vehicles with electronic ignition and control systems, too. 

“Since the frequency is high, this permits parasitic or stray 
capacitances to couple energy via paths in the circuit that may 
not be protected against overvoltage,” Kopp explains. 


The e-bomb 


You could deliver an e-bomb in a number of ways: cruise mis- 
sile, unmanned aerial vehicle, or aerial bomb. Whether ultra- 
wideband or narrowband, the e-bomb consists of both a 
microwave source and a power source [again, see diagram, p. 29]. 
Ultrawideband e-bombs aim to create an electromagnetic pulse 
like that accompanying a nuclear detonation, except that the 
nuclear material is replaced with a conventional, chemical explo- 
sive. The microwave source typically relies on an extremely fast 
switching device, according to Kopp, who has written widely on 
weaponizing HPM technology. Narrowband e-bombs might 
use a virtual cathode oscillator (vircator) tube or a variant of a 
magnetron. Though termed narrowband, they don't have the 
high coherency seen in signal-carrying applications, Kopp says. 

It takes gigawatts of power to feed an e-bomb’s microwave 
source. For that, the flux compression generator, or FCG, is a 
good choice, says Kopp. Invented by Clarence (“Max”) Fowler 
at Los Alamos National Laboratory after World War IJ as a by- 
product of research into atomic bomb detonators, FCGs are 
conceptually simple. The best-known type consists of an explo- 
sive-packed copper cylinder surrounded by a helical current- 
carrying coil. Upon detonation, the explosion flares out the 
cylinder, short-circuiting the coil and progressively reducing 
the number of turns in the coil, thus compressing the mag- 
netic flux. Large FCGs have produced tens of gigawatts, and 
they can be cascaded—connected end to end—so that the out- 
put from one stage feeds the next. 

Despite its simplicity, an FCG-powered e-bomb is probably 
too difficult for the average terrorist to build on the cheap. For 
one thing, to test the assembled apparatus, you have to blow 
it up. For weapons researchers, the e-bomb poses other prob- 
lems. The strength of the shock wave dissipates rapidly as it 
moves out from the explosion. To knock out an electrical 
power substation, for example, the weapon has to strike within 
about a hundred meters. “Like all microwave radiation, the 
effect follows an inverse square law with increasing distance,” 
Kopp notes. Though the explosion needed to force out the cur- 
rent can be fairly small, it keeps the munition from being 
fully nonlethal and nondetectable. Also, anything that’s been 
hardened or shielded against an electromagnetic pulse from 
a nuclear bomb will probably emerge unscathed. 


Focused like a laser 


The type of narrowband HPM weapons that the U.S. military 
is looking at offers everything that e-bombs do not. They’re 
nonlethal, reuseable, and tunable, and they can be fired from 
miles away. Like a laser, the focused beam disperses only slightly 
over great distances. With a frequency range that is between 
about 1 and 10 GHz, they can penetrate even electronics 
shielded against a nuclear detonation. The deepest bunkers 
with the thickest concrete walls are not safe from such a beam 
if they have even a single unprotected wire reaching the surface. 
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Schamiloglu holds a rippled-wall 
waveguide connected to an 
antenna. The waveguide is where 
kinetic energy from a pulsed- 
power-driven electron beam is 


transformed into high-power” 


microwaves. In the background 
sit the Pulserad-110A [left] 
and the Russian-built Sinus-6 
[right]. The Sinus-6 can fire 

a several-gigawatt pulsed 
beam 200 times a second in 


é 10-nanosecond bursts. 


A microwave beam is created much like a laser beam. Be- 
tween the batteries (or other power source) and the beam sit three 
elements: capacitors that turn the stored energy into an electron 
beam of nanosecond bursts, a microwave source that converts 
the electron beam into focused, high-frequency electromagnetic 
waves, and an antenna that points and shoots the beam. 

Kirtland Air Force Base, in Albuquerque, N.M., is consid- 
ered the epicenter of the Pentagon's research on pulsed-power 
electromagnetic weapons. There, its premier pulsed-power sys- 
tem, the Shiva Star, is housed behind meter-thick walls [see 
photo, p. 28]. An Air Force spokesperson refused to comment 
on what goes on in their pulsed-power programs, but a fact 
sheet on the Web site of Kirtland’s Directed Energy Directorate 


describes the Shiva Star as capable of producing “120 thousand 


volts and 10 million amps for down to one millionth of a sec- 
ond to produce a power flow equivalent to a terawatt.” 

The Kirtland machine isn’t used to investigate HPM 
weapons per se, and its massive size makes it clearly imprac- 
tical for delivering microwave beams to any spots of real mil- 
itary interest. Indeed, one big push in microwave weapons has 
been toward portability. “Back in the 1960s and 1970s, the 
attitude was, ‘Yeah, we can do it—but we need Hoover Dam 
as our power supply,’ ” says Seguine. But just as batteries for 
cellphones and laptops have shrunk and gained capacity, so 
have sources for microwave weapons. 

In the 1990s, the U.S. Air Force Office of Scientific Research 


a” 


set up a five-year Multidisciplinary University Research Initia- 
tive (MURI) program to explore microwave sources. One of 
those funded was the University of New Mexico's Schamiloglu, 
whose lab is located just a few kilometers down the road from 
where the Shiva Star sits behind tightly locked doors. Thanks in 
large part to his and his colleagues’ efforts, the fundamental 
capabilities and limitations of high-power microwave sources 
are now better understood and appreciated. 

Amidst the lead bricks and clutter in Schamiloglu’s base- 
ment lab lies his masterwork: the Sinus-6. “A lot of laborato- 
ries come up with very cute names for these devices,” 
Schamiloglu notes with a smile. “We never did.” With a huge 
cylinder at one end connected to the long microwave source, 
the Sinus-6 looks like a giant torch lying on its side [see photo, 
above]. The big cylinder contains a Tesla transformer, whose 
two coils vibrate in resonance and amplify the incoming volt- 
age “with nearly 100-percent efficiency,” Schamiloglu says. 
Once the pulse has been transformed into an electron beam, 
it is guided by a strong axial magnetic field through the long 
tube that will turn it into microwaves. 

The Sinus-6 can fire a several-gigawatt pulsed beam 200 
times a second in 10-nanosecond bursts. “It has to be pulsed 
power because what you're after is high peak power,” says 
Schamiloglu. “The power in the microwaves is going to 
depend on the electric field squared, so if you generate very 
large power, then the electric field is going to be big.” 
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How big? To drive the Sinus-6’s beam continuously for an 
entire second, youd need to supply about 25 gigajoules—“the 
entire output of a typical coal-fired electrical plant for 10 full 
seconds,” Schamiloglu says. Another reason for pulsed rather 
than continuous power is to avoid a problem at the output end: 
the air around the antenna would heat to a plasma that in turn 
would interfere with a continuous beam at these power levels. 

The key to reaching gigawatts of power is dumping all the 
energy in one gigantic, nearly instantaneous pulse. A pressurized 
gas switch prevents the Tesla transformer from prematurely 
dumping as it builds up for the next pulse. The switch is filled 
with highly compressed and nonconducting nitrogen gas. When 
the transformer coils reach 700 kV, the nitrogen gas breaks 


| The U.S. Air Force's Shiva 

"| Star is a pulsed-power system 
=) used to simulate the effects of 
- | nuclear weapons. 


down, and the pulse leaps through to the electron-beam diode. 
“Once you've fired the switch, it conducts, it generates a 
pulse,” says Schamiloglu. “It conducts because you've made a 
plasma channel out of the gas. Then you have to wait for that 
plasma to recombine and form a neutral gas again. A typical 
time scale for this thing to recombine and fizzle out and be a 
neutral gas again is probably on the order of milliseconds.” 

Among the best candidates for supplying microwaves is the 
backward wave oscillator; it has the advantage of being tun- 
able (plus or minus 20 percent) and producing output in 
the 4-10-GHz range. To turn the kinetic energy from the 
Sinus-6’s electron beam into high-power microwaves, the 
oscillator uses a rippled-wall waveguide, also called a slow-wave 
structure [see photo, p. 27]. 

The structure sets up standing electromagnetic waves in 
such a way that energy is rapidly transferred to them from the 
incoming beam of relativistic electrons from the Sinus-6. This 
growing energy initially propagates in the opposite direction of 
the beam’s movement—hence the device’s name—and is then 
reflected forward and radiated in the form of high-power 
microwaves. Backward wave oscillators, by the way, are also 
being tested as a way to push giant sails into outer space, to 


detect space debris, and to clear minefields. 

Being able to tune an HPM weapon comes in handy when 
a particular target proves invulnerable to a particular frequency. 
“Experience has shown that if the frequency is slightly altered, 
measurable effects are discerned,” Schamiloglu notes. People 
used to believe that varying the frequency of HPMs wasrtt prac- 
tical, but Schamiloglu and his students proved them wrong. 

Coincidence and curiosity led to their discovery. Schami- 
loglu first acquired the Sinus-6 from Russian researchers in the 
early 1990s. (The Soviet Union once boasted a sophisticated 
program to develop microwave weapons; after its collapse, 
parts of that legacy were put up for sale, to the delight of 
researchers like Schamiloglu.) But once the apparatus was 
assembled in his New Mexico lab, he couldn't get it to operate 
as promised, so Russian colleagues flew over to help. 

“One of them took the RF structure [the rippled-wall wave- 
guide] and started hammering on the thing,” Schamiloglu 
recalls. When they tried it again, everything worked. “I was baf- 
fled why manhandling this RF structure—ramming it in— 
could affect the power so much,” says Schamiloglu. So he 
started a series of experiments in which he slightly displaced 
the backward wave oscillator by increments. With a little exper- 
imentation assisted by computer simulations, his team found 
that the frequency could be adjusted by changing the distance 
between the diode and the microwave source. The result is that 
the backward wave oscillator is now one of the few pulsed- 
power HPM sources that can be tuned. 


Smaller is better 


One disadvantage of this oscillator, however, is that it needs an 
external magnetic field to create the microwave beam, a major 
hurdle to making the whole system smaller. The size of the 
Sinus-6 and attendant equipment in Schamiloglu’s basement 
suggests that the U.S. military is nowhere near fielding a nar- 
rowband HPM weapon. “When I first started working on 
high-power narrowband sources, we joked that you can do 
more damage dropping this equipment on someone than you 
can by using it,” he recalls. “People know how to make 
microwave sources in the laboratory. The challenge is to take 
this and package it into an autonomous platform and have it 
function at the same parameter levels.” 

Schamiloglu is now hard at work under a new MURI pro- 
gram to study the possibilities of making a compact pulsed- 
power source. Current narrowband generators are typically 
several meters long, batteries not included. Schamiloglu and his 
colleagues are studying how to incorporate novel ceramics into 
pulsed-power systems, which they believe will allow the length 
of such sources to be halved. The trick is identifying materials 
with a high dielectric constant that can also survive the harsh 
electric fields. “Materials will be an important part in making 
the next giant leap,” he says. 


Life in a glass house 

Among those agreeing that narrowband HPM weapons will need 
more refining before they become truly useful to the military is 
Loren B. Thompson, chief operating officer of the Lexington 
Institute, a military think tank based in Arlington, Va. He looked 
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In this hypothetical design for an e-bomb, a 
two-stage flux compression generator pro- 
vides gigawatts of power to the virtual cath- 
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at the technology as principal investigator 
of “Directed-Energy Weapons: Technolo- 
gies, Applications and Implications,” a 
report that the institute put out in Febru- 
ary. “We have some fairly rudimentary 
weapons that we're ready to use,” Thomp- 
son says. “This is going to be a very 
important weapons technology, and the 
basic physical principles are well under- 
stood. But the military is having some 
difficulty in assimilating them.” 

Thompson's report speaks of a 
future with satellites delivering missile- 
debilitating microwaves, unmanned 
vehicles that fly by and destroy commu- 
nications systems, and war without civil- 
ian casualties. But the fact remains that 
it’s the U.S. military—as well as U.S. 
financial institutions, PCs, and Game 
Boys—that will be the most susceptible 
to such weapons. 

“One of the things that happened 
during the last 10 years—as the Penta- 
gon fell in love with network-centered 
warfare—is that we purchased a lot of 
very fragile digital systems off the shelf 
from commercial sources,” Thompson 
notes. Such moves were taken in the 
name of cost and efficiency, but the 
resulting equipment is almost certainly 
more vulnerable to electromagnetic 
attack than the vacuum tubes and heavy 
metal-encased electronics of yesteryear. 

“Computers become more vulnera- 
ble as the voltage at which they operate 
becomes smaller,” says Victor Granat- 
stein, professor of electrical engineering 
at the University of Maryland in Col- 
lege Park, who is studying the effects of 
microwave pulses on integrated elec- 
tronics. “When our opponent was the 


ode oscillator (vircator), which produces the 
high-power microwaves. The bomb's destruc- 
tiveness depends on the microwave source 
and target's vulnerability to electromagnet- 
ic attack, among other things, but a 10-GW, 


Coaxial 
capacitor bank 


Flux compression 
generator (stage 1) 


Ballast ring 


beamwidth 


5-GHz HPM device would have a “lethal” foot- 
print 400 to 500 meters across, producing 
field strengths of several kilovolts per meter. 
Such an e-bomb would wreak major havoc if 
detonated over a heavily populated area. 
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Soviet Union, the electronics were much more 
robust because they weren't miniaturized. Now 
they have very thin oxide layers that can easily 
break down.” Wireless networking makes matters 
worse. Computers and other communications 
devices now have antennas attached, giving an 
electromagnetic pulse a direct pathway to its guts. 

Meanwhile, the U.S. Navy no longer requires 
that all its hardware be hardened against nuclear 
electromagnetic pulses. It deemed that main- 
taining those standards was too costly and slowed 
down the integration of new technology. The pre- 
sumption was that after the Cold War, nobody 
would be using nuclear bombs, says the Lexing- 
ton Institute’s Thompson. “Whenever I ask the 
admirals, ‘Well, what if someone did use a 
nuclear bomb?,’ I just get this kind of blank I- 


Don’t Try This at Home | 


irst things first: we do not under any circumstances recommend that you 
build your own electromagnetic weapon. But if you're hellbent on adding 
to the mayhem, cheaply and without too much studying, you might try a 
high-energy radiofrequency, or HERF, gun. As described by engineering student 
Rostislav Persion on his Web site, Voltage Labs, which is devoted to do-it-your- 
self electromagnetic weapons, you can make one from a microwave oven. 
Before you begin, though, wait until everyone else has left the house. Next, 
take apart the microwave oven, but don't disconnect any of the components; 
manufacturers intentionally make this hard to do, so you may end up just 
breaking the machine. Inside you will find the oven's microwave source: the mag- 
netron. Wrap a tube of sheet metal around it to act as a waveguide. Your power 
source is the house's ac, so just plug in the oven and point it at your TV. Warning: 
there's areal possibility that you will burn yourself instead. 


For schematics and a demonstration, head to the Web at http://www. 


don't-have-an-answer-for-that sort of look.” 


In the wrong hands 


The scariest part of microwave weapons may be that crude 
forms of the technology are readily available to anyone right now. 
“Any nation with a 1950s technology base capable of designing 
and building nuclear weapons and radars” can build an e-bomb, 
says military analyst Kopp. Indeed, more than 20 countries 
now have programs to develop some type of RF weapon. 

“The more widespread the technology is, the more likely 
that people with nefarious purposes will have access. It’s just 
an inescapable fact,” says Thompson. “I don’t know what we're 
going to do. Nobody in Washington knows. I imagine that the 
way the clear thinking starts is with a catastrophe.” 

Criminals and pranksters have already started exploiting 
that weakness. In one of the more harmless applications, a 
Japanese scam artist rigged up a weak microwave generator 
inside a suitcase to rip off a pachinko parlor. When he placed 
the suitcase next to one of the machines (which is something 
like a cross between a slot machine and a pinball machine) and 
turned it on, the pachinko machine went haywire and dis- 
gorged a pile of coins. The perp managed the trick several 
times before he was caught. 

Other press accounts hint at electromagnetic weapons 
being deployed by Chechen troops, and by an unnamed 
assailant trying to topple Londor’s futures market [see “Don't 
‘Try This at Home,” above]. 

Thankfully, protecting yourself against the microwave- 
enabled goofballs of the world isn't too difficult. “It is analo- 
gous to existing techniques used to trap RF interference inside 
equipment, except that the higher power levels require special 
measures,” Kopp notes. Rooms or equipment chassis must 
become electrically sealed Faraday cages, and protective devices 
must be added wherever cables enter the protected volume. 
“Optical fibers are very useful in this game.” 

Such protective measures are a lot cheaper to design in from 
the beginning than to add on afterward, says Howard Seguine. 
“The general rule of thumb is that if you do the hardening dur- 
ing the design phase, it increases the cost roughly 1 percent. If 
you do it afterward, it may cost as much as 30 percent more.” 


voltsamps.com/pages/projects/herf004/. 


—M.A. 


But maybe hardening is a waste of time. Arthur Varanelli, 
a Raytheon Co. engineer who has helped write several IEEE 
standards for electromagnetic field measurement, human 
exposure, and safety, is skeptical that a malicious prankster 
could exploit the technology. 

“Some of this stuff is just so far out there,” Varanelli says. 
“I just don't see people running around with Buck Rogers ray 
guns. It’s great for a science fiction writer, great to prey upon 
people’s fears.” He scoffs at the suggestion that a do-it-your- 
selfer could build a microwave weapon potent enough to do 
real damage. “People can put tacks in the road. Are we worried 
about electronic tacks in the air?” 

The wide disparity in opinions and the uncertainty about 
microwave weapons, from Loren Thompson on one end to 
Arthur Varanelli on the other, are all part of what makes 
them so powerful, says military analyst John Pike, who is 
director of GlobalSecurity.org (Alexandria, Va.). “It all 
depends on the complex interactions between the weapon 
and the target,” he notes. “I can set up a strap-down chicken 
test that makes [an HPM weapon] look pretty good. But 
as soon as I start getting into real-world targets, maybe it 
doesn't work so well.” 

“Part of the story is we don't know what the story is,” Pike 
says. “These are weapons that by their nature seek the shadows. 
And unlike cluster bombs or atomic bombs, they aren't going 
to leave behind unambiguous evidence of their use.” e 


To Probe Further 


For a detailed technical discussion of high-power microwaves, see 


High-Power Microwave Sources and Technologies, edited by IEEE 
Fellows Robert J. Barker and Edi Schamiloglu (Wiley-IEEE Press, 
2001). Schamiloglu is also coauthor, with James Benford and John 
Swegle, of the forthcoming High-Power Microwaves, 2nd edition 
(Institute of Physics, 2004). 

The truly prepared, or merely paranoid, will want to consult 
Carlo Kopp's “Hardening Your Computing Assets" at http://www. 
globalsecurity.org/military/library/report/1997/harden.pdf. 
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Figure 6. Multimode Tesla Weapon 


In the 1930's Tesla announced other bizarre and terrible weapons: a death ray, 
a weapon to destroy hundreds or even thousands of aircraft at hundreds of 
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miles range, and his ultimate weapon to end all war -- the Tesla shield, which 
nothing could penetrate. However, by this time no one any longer paid any 
real attention to the forgotten great genius. Tesla died in 1943 without ever 
revealing the secret of these great weapons and inventions. 


Unfortunately, today in 1981 the Soviet Union has long since discovered and 
weaponized the Tesla scalar wave effects. Here we only have time to detail the 
most powerful of these frightening Tesla weapons -- which Brezhnev 
undoubtedly was referring to in 1975 when the Soviet side at the SALT talks 
suddenly suggested limiting the development of new weapons "more 
frightening than the mind of man had imagined." One of these weapons is the 
Tesla howitzer recently completed at the Saryshagan missile range and 
presently considered to be either a high-energy laser or a particle beam 
weapon, (See Aviation Week & Space Technology, July 28, 1980, p. 48 for an 
artist's conception.) 


Aviation Week & Space Technology July 28, 1980 


http://www.cheniere.org/books/part1/teslaweapons.htm 2/11 


1/26/2018 


ANT 


Associated Papers Some Characteristics of the Phase Conjugate Wave 


eeeee#eses @®eeseoeee#?s 
FOURIER TRANSFORM SECTIONS 
(12 WAVELENGTHS EACH) 


“ESS 


CONTROL & 
PHASING 


COMPUTER FACILITY 


EXPLOSIVE GENERATORS BANK 


EXTRA GENERATOR 
POWER FOR Cl C] CJ CT] CT] C] POWERS COMPUTER 
CONTINUOUS FACILITY 
we ti tot 


MORAY POWER UNITS 
Figure 7. Tesla Weapons at Saryshagan 


The Saryshagan howitzer actually is a huge Tesla scalar interferometer with 
four modes of operation. One continuous mode is the Tesla shield, which 
places a thin, impenetrable hemispherical shell of energy over a large defended 
area. The 3-dimensional shell is created by interfering two Fourier-expansion, 
3-dimensional scalar hemispherical patterns in space so they pair-couple into a 
dome-like shell of intense, ordinary electromagnetic energy. The air molecules 
and atoms in the shell are totally ionized and thus highly excited, giving off 
intense, glowing light. Anything physical which hits the shell receives an 
enormous discharge of electrical energy and is instantly vaporized -- it goes 
pfft! like a bug hitting one of the electrical bug killers now so much in vogue. 


If several of these hemispherical shells are concentrically stacked, even the 
gamma radiation and EMP from a high altitude nuclear explosion above the 
stack cannot penetrate all the shells due to repetitive absorption and 
reradiation, and scattering in the layered plasmas. 


In the continuous shield mode, the Tesla interferometer is fed by a bank of 
Moray free energy generators, so that enormous energy is available in the 
shield. A diagram of the Saryshagan-type Tesla howitzer is shown in figure 7. 
Hal Crawford's fine drawing of the interferometer end of the Tesla howitzer is 
shown in figure 6. Hal's exceptional rendition of the Tesla shield produced by 
the howitzer is shown in figure 8. 
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Figure 8. The Tesla Shield 
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Figure 9. Tesla Terminal Area Defense System 


In the pulse mode, a single intense 3-dimensional scalar phi-field pulse form is 
fired, using two truncated Fourier transforms, each involving several 
frequencies, to provide the proper 3-dimensional shape (Figure 10). This is 
why two scalar antennas separated by a baseline are required. After a time 
delay calculated for the particular target, a second and faster pulse form of the 
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same shape is fired from the interferometer antennas. The second pulse 
overtakes the first, catching it over the target zone and pair-coupling with it to 
instantly form a violent EMP of ordinary vector (Hertzian) electromagnetic 
energy. There is thus no vector transmission loss between the howitzer and the 
burst. Further, the coupling time is extremely short, and the energy will appear 
sharply in an "electromagnetic pulse (EMP)" strikingly similar to the 2-pulsed 
EMP of a nuclear weapon. 


This type weapon is what actually caused the mysterious flashes off the 
southwest coast of Africa, picked up in 1979 and 1980 by Vela satellites. The 
second flash, e.g., was in the infrared only, with no visible spectrum. Nuclear 
flashes do not do that, and neither does superlightning, meteorite strikes, 
meteors, etc. In addition, one of the scientists at the Arecibo Ionospheric 
Observatory observed a gravitational wave disturbance -- signature of the 
truncated Fourier pattern and the time-squeezing effect of the Tesla potential 
wave -- traveling toward the vicinity of the explosion. 


TESLA HOWITZER 
(SCALAR INTERFEROMETER) 


Figure 10. "Nuclear" Flashes off the Coast of Africa 
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Lithuania - 10 Sep 1976 - British European Airways Flight #831 between 
Moscow and London 


CIA Report Released under FOIA 
Figure 11. Continuous Tesla Fireball 


The pulse mode may be fed from either or -- if the Moray 
generators have suffered their anomalous "all fail" malfunction -- ordinary 
explosive generators. Thus the Tesla howitzer can always function in the pulse 
mode, but it will be limited in power if the Moray generators fail. 


In the continuous mode, two continuous scalar waves are emitted -- one faster 
than the other -- and they pair-couple into vector energy at the region where 
they approach an in-phase condition. In this mode, the energy in the distant 
"pall" or geometric region would appear continuously and be sustained -- and 
this is Tesla's secret of wireless transmission of energy at a distance without 
any losses. It is also the secret of a "continuous fireball" weapon capable of 
destroying hundreds of aircraft or missiles at a distance. An example of a 
Soviet test of this mode of operation is shown in figure 11. 


Witness to a super weapon? 
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THE SUNDAY TIMES, 17 AUGUST 1980 


(Multiple incidents in Sept., 1979) 


TEHERAN, IRAN 17 JUNE 
1966 


SEEN FROM NEAR 
MEHRABAD AIRPORT 


OBSERVED 4-5 MINUTES 


SEEN BY 2 AIRCRAFT 


CIA REPORT RELEASED UNDER FOIA 


Figure 12. Tesla EMP Globe 


The volume of the Tesla fireball can be vastly expanded to yield a globe which 
will not vaporize physical vehicles but will deliver an EMP to them to dud 
their electronics. A test of this mode is shown in figure 12. (See also Gwynne 
Roberts, "Witness to a Super Weapon?", the London Sunday Times, 17 August 
1980 for several other tests of this mode at Saryshagan, seen from Afghanistan 
by British TV cameraman and former War Correspondent Nick Downie.) 


If the Moray generators fail anomalously, then a continuous mode limited in 
power and range could conceivably be sustained by powering the 
interferometer from more conventional power-sources such as advanced 
magnetohydrodynamic generators. 
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Figure 13. Tesla ABM Defenses 


Figure 14. Moray/Tesla Technology: Star Wars Now 


Typical strategic ABM uses of Tesla weapons are shown in figure 13. In 
addition, of course, smaller Tesla howitzer systems for anti-tactical ballistic 
missile defense of tactical troops and installations could be constituted of more 
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conventional field missile systems using paired or triplet radars, of 
conventional external appearance, in a scalar interferometer mode. 


With Moray generators as power sources and multiply deployed reentry 
vehicles with scalar antennas and transmitters, ICBM reentry systems now can 
become long range "blasters" of the target areas, from thousands of kilometers 
distance (figure 14). Literally, "Star Wars" is liberated by the Tesla technology. 
And in air attack, jammers and ECM aircraft now become "Tesla blasters." 
With the Tesla technology, emitters become primary fighting components of 
stunning power. 


The potential peaceful implications of Tesla waves are also enormous. 
By utilizing the "time squeeze" effect, one can get antigravity, materialization 
and dematerialization, transmutation, and mindboggling medical benefits. 
One can also get subluminal and superluminal communication, see through the 
earth and through the ocean, etc. The new view of phi-field also provides a 
unified field theory, higher orders of reality, and a new super-relativity, but 
detailing these possibilities must wait for another book. 


With two cerebral brain halves, the human being also has a Tesla scalar 
interferometer between his ears. And since the brain and nervous system 
processes avalanche discharges, it can produce (and detect) scalar Tesla waves 
to at least a limited degree. Thus a human can sometimes produce anomalous 
spatiotemporal effects at a distance and through time. This provides an exact 
mechanism for psychokinesis, levitation, psychic healing, telepathy, 
precognition, postcognition, remote viewing, etc. It also provides a reason 
why an individual can detect a "stick" on a radionics or Hieronymus machine 
(which processes scalar waves), when ordinary detectors detect nothing. 
Unfortunately there is not room to develop the implications of this human 
Tesla interferometry in detail, for that must wait for yet another book, 
presently in its initial stages, that Hal Crawford and I are writing. 


Table 5. Orders of Reality 
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Figure 15. Implications of Tesla Potential 


At the July 1981 U.S. Psychotronics Association's Annual Conference in 
Dayton, Ohio, I presented the first rough paper on the Tesla secret and scalar 
interferometry. A videotape of the presentation was made and will shortly be 
available. I am also scheduled to make a special presentation at the Alternate 
Energy Conference in Toronto, Canada in latter October, 1981. A 
professional, videotaped two-hour presentation on this subject is also being 
prepared. Wide distribution of the material through the international 
underground physics and technology network has already been made. This 
time, God willing, Tesla's secret will not be suppressed for another 80 years! 

And perhaps it is not yet too late. The material has cost me (now) some 
16 years of agonizing labor and nearly $100,000 of my own personal funds. 
No orthodox university, scientific group, foundation, or governmental agency 
would support such an effort, either financially or otherwise. Indeed, most 
ordinary journals will not even accept material on such matters. Nonetheless, 
the area is of overwhelming importance and I truly believe Tesla's lost secret 
will shortly affect the lives of every human being on earth. 

Perhaps with the free and open release of Tesla's secret, the scientific 
and governmental bureaucracies will be. shocked awake from their slumber, 
and we can develop defenses before Armageddon occurs. Perhaps there is 
hope after all -- for even Brezhnev, in his strange July, 1975 proposal to the 
SALT talks, seemed to reveal a perception that a turning point in war and 
weaponry may have been reached, and that human imagination is incapable of 
dealing with the ability to totally engineer reality itself. Having tested the 
weapons, the Soviets must be aware that the ill-provoked oscillation of 
timeflow affects the minds and thoughts -- and the very lifestreams and even 
the collective species unconsciousnesses -- of all lifeforms on earth. They 
must know that these weapons are two-edged swords, and that the backlash 
from their use can be far more terrible to the user than was the original effect 
to his victim. 

If we can avoid the Apocalypse, the fantastic secret of Nikola Tesla can 
be employed to cure and elevate man, not kill him. Tesla's discovery can 
eventually remove every conceivable external human limitation. If we 
humans ourselves can elevate our consciousness to properly utilize the Tesla 
electromagnetics, then Nikola Tesla -- who gave us the electrical twentieth 
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century in the first place -- may yet give us a fantastic new future more shining 
and glorious than all the great scientists and sages have imagined. 


References 


http://www.cheniere.org/books/part1/teslaweapons.htm 11/11 


The Tom Bearden Website 


The Tom Bearden 
Website 


34 Flaws in Classical EM Theory 


Note: If the scientific community had done their job, this Website 
would probably not be necessary. 


. SLIDE 1 
. SLIDE 2 
» SLADE 3 
. SLIDE 4 
. SLIDE 5 


mA BW NO 


http://www.cheniere.org/misc/34flaws.htm31.1.2004 0:46:45 


4, Desiot Force rictdstn Vacuum ie Pilg 
(and Known to be So), 

5. Treats Charge g as Unitary Instead of 
Coupled System q = }(q)m(q) 


din Doe Novncidak Guantin PotEnun Erne 
ata Distance. ake 


13. Does Not Include EM Generatrix Mechanism 


http://www.cheniere.org/misc/flaws2.htm31.1.2004 0:46:54 


15. Fas NOFA NOTING ITCH GHITPaRTEESCoIe 
(See #19, #24), 

16. ek ail Se ee Oa SUPINE 

17. Confuse Energy and Energy Collection 


18. Discards Half of Every EM Wave in Vacuum 


” (Which are the Rule in internal EM). 


© 7. E BEARDEN 1999 


http://www.cheniere.org/misc/flaws3.htm31.1.2004 0:46:55 


M_Theory (4) 


22. Does Not Include Ell Cause of Newtonian 
Reaction Force, 


°T. E BEARDEN 1999 


http://www.cheniere.org/misc/flaws4.htm31.1.2004 0:46:59 


http://www.cheniere.org/misc/flaws5 .htm31.1.2004 0:47:01 


The Tom Bearden Website 


The Tom Bearden 
Website 


Mind Control and EM Wave Polarization Transductions - Part I, Il & I 


Reprinted from "Explore" magazine, 1999 


Part II 


Part I Part III 
e Page | e Page 1 e Page 1 
e Page 2 e Page 2 e Page 2 
e Page 3 e Page 3 e Page 3 
e Page 4 e Page 4 e Page 4 
e Page 5 e Page 5 e Page 5 
e Page 6 e Page 6 e Page 6 
e Page 7 e Page 7 e Page 7 
e Page 8 e Page 8 e Page 8 
e Page 9 e Page 9 
e Page 10 


e The U.S. approach to mind control 

e "Voices in my head" 
Flanagan's neurophone - used to give 
instructions to diplomats during 
negotiations, etc. 


http://www.cheniere.org/explore%20articles/mind%20control 1/index.htm124.4.2005 23:12:54 


EXPLORE 


Mind Control and EM Wave 
Polarization Transductions, Part 1 


©Copyright 1999 by T.E. Bearden, USA 


Special Note 


This article refers to experimental 
research techniques which can be 
detrimental or lethal in the hands of any 
but highly skilled, qualified experimental 
scientists proceeding under proper 
laboratory safety procedures. The purpose 
of this article is strictly for information to 
properly qualified and authorized scientists 
in certified laboratories. We do not propose 
or condone any use of these procedures for 
nonapproved practice of medicine without 
a license. Neither the publisher nor the 
author are responsible for accidents or 
outcomes in the use of these experimental 
pro-cedures and techniques. Any 
researcher who performs these procedures 
and experiments is acting on his or her 
own volition, and is solely responsible for 
insuring safety, qualifications, and legality 
of the acts and their results. We neither 
suggest nor condone unauthorized 
experimentation on human subjects. Such 
is a criminal violation of the constitutional 
rights of the subject under Federal and 
State laws, and is both illegal and immoral. 


Abstract 


For some time we have been repeatedly 
queried about the technical mechanisms 
and unusual electrodynamics of advanced 
mind control research, both in the West 
and abroad. Calling full attention to the 
special note above, in this paper we present 
a high-level over-view of the novel 
electromagnetic nature of mind operations, 
mind and body coupling, and intentethe 
induction of physical 3-space EM energy 
changes into the brain and nervous system, 
and into every cell of the body, from the 
mind's time-like coherent operations. We 
summarize the time-polarized 
electrodynamics used to engineer and 
affect mind operations and the mind-body 
coupling loop. Transduction mechanisms 
whereby differing EM wave polarizations 
can be transformed one-into-the-other are 
presented. We give two specific examples 
of lethal foreign military tests in 1997 of 
advanced mind control weapons against 
two military pilots over the central U.S. 
Some dangers and potential benefits of the 
emerging mind control technology are 
pointed out 


http://www.cheniere.org/explore%20articles/mind%20control1/p01.htm (1 of 2)24.4.2005 23:13:50 


EXPLORE 


<o8 


awed SPATIAL 


Px 
ee 
ae. ‘ 

a ee 


(AE)(At) + M => (M+AM)At => M + (AE)(At) 
Flow of macroscopic time (observable photon interactions) 


Flow of microscopic time (via virtual photon interactions) 


The photon interaction generates an observed quantum change and a discretized jump 
in the rate of time flow. A particle observably changes by only a single A t ata time. 
The background flow of time in which the jump in rate occurs, is created by the continual 


absorption and emission of virtual photons. 


i) "SAT DPARDCH 


Figure 1. Mechanism that generates a mass's flow through time. 
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Introduction and Background 


In quantum field theory, there are four polarizations of 


photons. Using 4-space and the z-direction as the direction 
of propagation, we have x- and y- polarizations where the 3- 
spatial energy of the photon is oscillating laterally, in the x- 
or y- direction. These are transverse polarized photons, as is 
any combination of the two. The third polarization is along 
the z-direction, which is a longitudinal polarization. In other 
words, the 3-spatial energy of the longitudinal photon cannot 
oscillate in the x- or y- direction, and so it is oscillating to- 
and-fro along the line of motion, z-. The fourth polarization 
occurs when the energy is frozen in all three spatial 
dimensions x-, y-, and z- and it cannot oscillate in any of 
those directions. In that case, the photon oscillates its energy 
in the t- direction, providing the t-polarized photon. We will 
later discuss how time is actually highly condensed energy. 
In Minkowski 4-space, body operations are space-like, and 
are so treated in conventional materialistic physics. Mind and 
mind-operations are time-like, not space-like, even though 


they are totally electromagnetic in nature.” 
As is well-known, all observation in physics is considered 


3-spatial..2 Mass is a 3-spatial concept, and we detect 
changes to mass (as, e.g., in the shift of electrons in the 
circuits of electrical instruments). So one may model the 
common physical observation mechanism as a fime- 
differentiating process which a priori discards time-change 


and retains 3-spatial energy change. That is, Minkowski 
reality is modeled in the fundamental units of Lt. Physical 
observation (via the transverse photon interaction) is the 
process given by applying the operator d/dt to Lt, yielding 
an L3 output. Hence mind and mind operations are excluded 
by the usual physics instruments and observation, which 
simply exclude the time domain in their outputs and do not 
"measure" it. 


For this reason, physicists have erroneously 
considered mind to be "metaphysical" and nonreal. 
Indeed, most physicists to one extent or the other are 
materialists, and consider the "mind" to be nothing but 
the operations ongoing in a "meat computer." 
Nonetheless, in the time-domain the time is absolutely 
real, and it is completely electrodynamic in nature. 
There is no metaphysics involved, and the temporal 
domain—along with mind and mind operations—is 
simply an erroneously neglected area of physics. In 
present physics, the notion of mind is comfortably 
disposed of by imposing the use of the "observer" 
concept, with out ever specifying that the observer has a 
consciousness and a mind. Indeed, "observation" is only 
about what that "observer" perceives. Obviously, one 
has a dramatically crippled physics if one eliminates that 
nonobservable called "time." Similarly, one also has a 
dramatically crippled physics when one eliminates the 
mechanisms and physics ongoing in those time-like and 
dynamic "things" such as mind, that occupy time and 
function in it. 

From this viewpoint, Western physics adheres to its 3- 
spatial measurement foundation only by ignoring the 
transduction of time-polarized EM changes into 
detectable longitudinal and transverse EM wave 
changes. In this aspect, present Western physics is 
severely self-crippled. 

Time is totally electromagnetic and energetic in 
nature. The flow of time is not a separate external river 
on which a mass floats along like a boat drifting down 
the current of a great flowing river. Instead, the flow of 
time is generated directly on every mass by its total set 
of photon interactions, both virtual and ob servable. We 
have previously presented the exact mechanism for the 
flow of time. [Figure 1] 
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Figure 2. Transduction of EM wave type by successive phase conjugate pairing. 
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Figure 3 


Further, a photon is comprised of angular momentum, 
therefore of (energy)x(time). It transports both energy and 
time, not just energy alone. When absorbed by a mass, not 
only does it "energy-excitation" charge the mass, but also it 
"time-excitation" charges it, converting the former "mass" 
to "mass time". Rigorously it is masstime that emits a 
photon, not mass. So a mass moves through time in little 
spurts, by the continual macroscopic addition and 
subtraction of little Dt components. Further, in being 
driven through time, mass is continually altered to 
masstime (a quite different critter from mass), to mass, to 
masstime, to mass, etc. 

In any masstime state, a myriad of tiny virtual photon 
interactions made of very tiny (DE)(Dt)'s interact with that 
same mass during that particular larger Dt of the masstime 
state (m+Dm)(Dt). Hence mass in its alternate masstime 
state has that state internally structured by its surrounding 
environment's interactions with it. The masstime state is 
internally structured energetically in its (DE) component, 
and also internally structured temporally in its (Dt) 
component. 

A standard charged fundamental particle such as an 
electron, e.g., is not necessarily identical with another, 
when the internal structuring of its masstime state is 


considered. Further, by two papers by Whittaker, 
interferometry of masstime states with either energy 
reactions or temporal reactions can yield observable effects 
and changes due to these neglected "hidden variables" in 
the electron's masstime alternative states. To engineer the 
mind and its operations directly, one must perform 
electrodynamic engineering in the time domain, not in the 3- 
space EM energy density domain. The direct engineering 
of time-like mind and mind operations—in all levels and all 
aspects—requires the use of time-polarized photons 


LONGITUDINAL EM WAVES 


INTERFERENCE 


and time-polarized EM waves. This is the rarest form of 
electrodynamics, almost untouched by Western physicists. 
One can either painfully produce such time-polarized 
photons and EM waves and directly irradiate a target mass 
with specific assemblies of them, or one can force the mass 
itself to iteratively transduce ordinary transverse EM waves 
first into longitudinally-polarized EM waves and then into 
time-polarized EM waves. Both will be discussed briefly. 
In the West, it appears that the present author's discovery 
of mechanisms for producing time-polarized (scalar) EM 
waves [see Figure 2] and for transducing between wave 
polarizations has no precedent. [See Figure 3]. While 


scalar (time-polarized) photons are known in the literature,” 
the creation and use of time-polarized EM waves does not 


seem to appear in the Western physics literature.° 

Wave transduction or polarization transductions are 
terms used by the author for the process of transforming an 
EM wave's particular polarization into another polarization 
type. Such transduction to other than transverse 
polarization forms is little known in the West. It appears 
essentially haphazardly in some experiments, usually 
without any recognition by the experimenters themselves. 
Significant transduction in experiments will also produce 
"strange" and unexplained anomalies in the instruments 


being used for experimental measurements. 
So most probably Western mind control researchers have 


not recognized the methodology and mechanisms® for 
transducing one type of EM wave polarization directly into 


another.” They continue to seek the "mind" in 3-space and 
hence in the brain, rather than in the time domain. On the 
other hand, it appears 
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Figure 3. Interference processes for transducing higher EM wave polarizations 
into lower polarization states. 
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that the Russian KGB energetics” weapons scientists— 


particularly those in psychoenergetics"—have known and 
used methods of transducing one wave polarization into 
another, for at least two decades. It follows that those same 
scientists have very probably developed mind engineering and 
mind control via novel time-polarized EM wave means and a 
dramatically extended electrodynamics of the time-like mind 
operations. 

In the present paper we briefly develop the wave 
transductions and the basis for mind engineering, including the 
specialized use of ordinary transverse wave (TW) EM spectra 
to force internal EM wave transductions and time-domain 
operations inside irradiated bodies, cells, and tissues. Through 
the mind-body coupling mechanism, these transductions of 
transverse EM waves can operate upon the mind and its 
deepest operations as well as upon the body, every cell, and 
every part of every cell. 


Russian Mind Control Uses 
Higher EM Wave Polarizations 


It is apparent that the KGB psychoenergetics weapons 
scientists know and use the full extended EM wave 
polarization range. As a postulation, one would expect our 
own weapons scientists to know and utilize the orthodox 
transverse wave (TW) EM for similar research and 
experimentation. However, in the West scientists are just 
beginning to realize the importance of a very general (and 
weaker) type of longitudinal EM wave (LW) polarization, as 
evidenced by the appearance of dozens of papers on 
"undistorted progressive waves" (UPWs, which are essentially 
imperfect LW s with TW residues remaining). The Los 
Alamos National Laboratory web site has a number of such 


papers—particularly by Rodrigues! and Lu—available for 
free downloading. UPWs 
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have very interesting characteristics. If they were perfect 
longitudinal EM waves, they would have infinite energy 
and infinite speed. Since only imperfect UPWs can be 
physically made, their speed can vary from slower than 
the speed of light to faster than the speed of light. Their 
energy can also vary over a great range. 

Another characteristic of UPWs that are reasonably 
good longitudinal EM waves, is that they pass readily 
through a large depth of water and mass, including 
through the ocean and the earth with only small 
interactions and losses. Yet by interfering two such 
beams of "high quality" UPWs at a great distance, then 
in the interference zone ordinary EM energy will rise 
directly out of local spacetime potential, as essentially 


shown by Whittaker nearly a century ago. Russian 
weapon research facilities have weaponized these 


effects“ for nearly 50 years, under rigid KGB control 
and operation. Nonetheless, even if using only ordinary 
TW waves, Western mind control researchers may get 
some fairly good results, brute-force-like, by using gross 
correlates between just the input irradiating TWs and the 
exhibited behavioral responses of the individual. The net 
input-output correlations can be determined, even though 
not taking into account the actual wave polarization 
transduction mechanisms ongoing inside the irradiated 
dielectric (or brain, or mind, etc.). However, Western 
researchers appear to have no knowledge of the exact 
mechanisms by means of which coherent time-like mind 
operations of a biological organism couple to the 
organism's 3-spatial body to provide the mental control 
loop. They also appear unaware of how the coherent 3- 
spatial behavior responses of the body couple back to the 
time-like mind to provide it with a sensory feedback of 
the body's responses. 
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Figure 4. A spacetime curvature engine has myriads of small ST curvature 
components which act upon mass at all levels. 


EXPLORE! VOLUME 9, NUMBER 2, 1999 


http://www.cheniere.org/explore%20articles/mind%20control1/p04.htm (2 of 2)24.4.2005 23:15:03 


IRIS 


General Relativity Aspects 


Both these coupling mechanisms can be taken 
directly from general relativity, if one puts one's 
mind to it. However, unless the wave 
polarization transformations are known, it is 
difficult or impossible to apply the ordinary GR 
directly, since relativists usually concentrate 
upon spacetime curvature by altering 3-space 
energy density rather than by altering time- 
polarized "time-energy" density. 

In applied general relativity, spacetime itself 
is an active medium. One speaks of a change in 
spacetime as a "Spacetime curvature". Any 
curvature of spacetime in a local region directly 
performs continuous work upon any mass 
embedded in that region. Vice versa, any mass 
(or other concentration of energy) in a local 
spacetime continuously acts upon that spacetime 
to "curve" it. 

So if one wishes to perform actions upon mass 
in a distant region, one may generate local 
curvatures of spacetime in that region, and these 
curvature "engines" will directly act upon the 
mass at all levels. [Figure 4] This is very 
different from energy propagation through space 
from one point to another. Now the "ordinary 
EM energy and actions" arise from every 
spatiotemporal point within the mass, at every 
level, and move upwards (from inside to 
outside). So we speak of specific forms of 
"templates" of nested spacetime curvatures 
formed and utilized to engineer mass "from 
inside out" as spacetime curvature engines or 
vacuum engines. 

Use of vacuum (spacetime curvature) 


engineering is a far more powerful form of 
engineering than is provided by energy 
propagation through space. As an example, it is 
easy to alter the quarks in a nucleon, using 
spacetime curvature engines and time-charging 
decay. Indeed, we have developed the 
mechanisms for cold fusion and the 
electronuclear interaction (formation of new 
nuclides) at feeble energy. An Invention 


Disclosure!® on this work 


has been filed with the U.S. Patent Office, and 
formal patent applications are in preparation. 
Some information on these mechanisms and 


principles has been released“, 


Time as Dense EM Energy 
and a Strong Spacetime Curvature Agent 


The advantage of using the time-polarized 
"time-energy" for spacetime curvature is that 
time is ordinary energy compressed by a factor 
of at least c2—which, in the MKS system of 
units, is some 9¥10!6, Thus use of time- 
polarized EM photons and waves as ST 
curvature agents gives an amplification of 9 
¥10!6 over the use of transverse-polarized EM 
waves for that purpose. In turn, the use of the 
strong EM force in ordinary TW waves as an 
agent of ST curvature is already a nominal 1040 
times as strong as is the weak G force used as 
the agent of ST curvature. 


The bottom line is this: For spacetime 
curvature effects, the use of the t-polarized 
domain provides amplification of some 9¥10>6 
greater than the weak G-force ST curvature 


agent usually considered in general relativity?®, 


Western Science Remains Largely 
Materialistic 


Ironically, most Western scientists are 
materialists and consider "mind" as a mystical 
and nonscientific concept. They tend to consider 
mind operations and functions either to be 
simply "meat computer" operations and 
functions, or at best to be very weak ordinary 
transverse-wave EM operations and functions in 


the brain and nervous system.® This serious self- 
limitation exists because in the body we measure 
only weak TW EM operations and functions 
correlated to biological behavior and brain 
operations. We simply do not know how to 
measure "mind operations" directly. 
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Figure 5. Mind-to body coupling and body-to-mind coupling. 
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Figure 6 


With no mind measurements possible and no instruments, 
it is understandable that Western science considers only 
the physical side of the mind-matter interface. 

Presently our scientists do not measure the 
longitudinally-polarized EM wave operations and 
functions in the body and around it in nature. Few of them 
are aware that a maelstrom of such LW functions exist in 
the body and in all of nature in general. Presently only 
highly theoretical quantum field theorists seem to even be 
aware of the existence of scalar (t-polarized) photons, and 
even they are unaware of t-polarized EM waves. Certainly 
our scientists do not measure t-polarized EM waves in and 
around the body and in nature, nor do they make them in 
the laboratory. Apparently they have not studied such 
waves and their interactions with matter—living and inert 
—at all. 

But it's even worse. In ignoring the time component 
transported by photons and EM waves, science has also 
erroneously omitted half of the excitation charging and 
excitation decay processes whenever a mass interacts with 
photons and EM waves. More on that later. 


Brute Forcing Time 
Functions versus Fine Control Methods 


Ironically, Western mind control researchers using 
transverse EM waves for mind control research, are using 
a brute force method of evoking and using vacuum 
engines ( spacetime curvature engines) and a special form 
of general relativity, although they do not appear to realize 
it. 

While KGB scientists also use TW EM "brute force" 
TW waves when necessary, they do "imprint" or "activate" 
those waves with the desired internal LW and time- 
polarized EM wave and photon structures required to 
directly perform the mind engineering desired. 
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They also do not hesitate to use LWs and t-polarized 
waves overtly. So in blunt terms, Western compared to 
Russian mind control research is probably like comparing 
an automobile body shop with a fine surgical ward. 
Having long ago worked out all those "exact correlates” to 
the internal "information content of the field" is where the 
KGB scientists are at least 20 years ahead of the West. 

The reason one can get mind and behavior results with 
the TW electromagnetics, while bypassing the real 
mechanism which uses t-polarized waves and photons, is 
due to (1) the very peculiar nature of the EM emission 
from a dielectric, and (2) what can be done by re-radiating 
that dielectric with its emitted spectrum, deliberately and 
very carefully altered in selected parts. We will return to 
that important feature later. 


Polarization and Observability 


As we Stated, there are four photon polarizations and 
therefore there must be correspondingly four EM wave 


polarizations* The first three polarizations are the x-, y-, 
and z- spatial polarizations. The x- and y- polarizations 
are transverse polarizations and the z-polarization is a 
longitudinal polarization along the direction of 
propagation (along the z-axis, by standard notation). 
Simply put, we may visualize the transverse polarizations 
as rather like the wiggling of a fish's tail from side to side 
as the fish moves forward, or a whale's flukes up and down 
as the whale moves forward, or some combination 

thereof. We may visualize the longitudinal polarization as 
a sort of "repetitive accordion effect" along the line of 
motion of the wave. Usually the z- polarization is 
neglected in EM wave theory, although in recent years 
physicists have "rediscovered" longitudinal EM waves and 
are now intensely researching the use and characteristics 
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Figure 6. The three divisions of Soviet energetics and their characteristics. 
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Unfortunately, in quantum field theory there 
has been a tendency to regard the t-polarized or 
"scalar" photon—where the local rate of time is 
oscillated—as unobservable. Oscillation of the 
local rate of time produces powerful oscillations 
of local space-time curvatures, due to the 
extreme energy density of time. Individually, 
the t-polarized photon tends to be unobservable. 
However, a coherent sequential group of such t- 
polarized photons, each individually in the 
virtual state with respect to the external observer, 
may simply integrate in its interaction with mass 
over a short time period into observable change 
because of the coherent integration of virtual 
spacetime curvatures into a larger, observable 
spacetime curvature. 


Rotations and Projections in 4-Space 


Relativistically, any velocity change in 4- 
space is a rotation. Any such rotation in the time- 
domain also creates a tiny projection component 
into 3-space. Any such rotation in the 3-spatial 
domain also creates a tiny projection component 
into the time domain. 

Hence a sufficient series of coherent time- 
domain (mental) changes produces a coherent 
series of virtual changes in 3-space (the body), 
thereby coherently integrating into an observable 
energy change in the body. A sufficient series of 
coherent 3-spatial energy changes produces a 
coherent series of virtual changes in the time 
domain which coherent integrate into an 
observable time-domain change. 


Solution to the Age-Old Philosophical 
Problem of Intent 


This is in fact the solution to the age-old problem 
of intent, or how the nonmaterial (i.e., non-3- 
spatial and non-observable) mind induces a 3- 
spatial, observable energy change upon the 3- 
spatial body. It is also the 


solution to the problem of awareness; i.e., how 


the mind is aware of itself! and of the responses 
of the body. Together the two form a closed 
loop coupling of the mind and body. The time 
delay in the loop together with memory recall for 
comparison, creates the sense of "persistence" of 
self in time. This also creates the sense of being 
a "separate, closed being" (1.e., of separate 
persistence in time—in the living entity). The 
sense of "separation of self from an external 
world" is created by comparing those body-to- 
mind sensory feedbacks which are not correlated 
to the mind's previous feed-forward intent. 


Time As Energy and Why It Is Very Dense 
Energy 


In addition to the three spatial polarizations of 
photons and EM waves, there is a very, very 
useful t-polarization along the time axis. In this 
polarization, the 3-spatial energy is not 
oscillating at all. Instead, the time or time- 
energy is oscillating. Time can be taken to be 
energy compressed by at least c, so it has at 
least the same energy density as mass. In other 
words, one second is 9x10!® joules of time- 
energy (energy compressed into time). The t- 
polarized photon or EM wave is called the scalar 
photon or scalar EM wave, respectively. 

To demonstrate why time can be regarded as 
energy, we need only point out that the choice of 
fundamental units in any physics model is totally 
arbitrary. We usually choose these units to ease 
the mathematical manipulation, ease our 
understanding, and simplify the ability to 
visualize or "grasp" the physics. However, if 
one wishes, one can build all of physics from a 
single fundamental unit—e.g., energy. In that 
case, one readily sees that time is a function of 
energy and only energy. Hence it is perfectly 
proper to regard time as energy, and to seek out 
what form the function takes in our normal 
system of units (say, the MKS system). 
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Figure 7. In the 1960s, Lisitsyn revealed Russian scientists had deciphered 
the human brain code. 
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In that system, it appears that any change 
in time At can be taken as always a 
function of a corresponding change in 
energy AE, where At < (AE) = c? [1] from 
which it follows that AE > (At) x c? [2] 
For convenience, we take the special case 
where At = (AE) +c? [3] AE = (At) x c? 
[4]. 


Observation as Used in Physics Is 
Spatial 


We note that all mind operations are 
time-like, i.e., they are comprised as scalar 
EM photon functions and scalar EM wave 
functions. Thus the mind is a very special 
kind of electromagnetic system, existing in 
the time domain, and thus "lost" by the 
stripping away of time in the ordinary 
observation process. Physical observation 
is essentially a time-differentiating 
mechanism applied to a 4-spatial change, 
or in terms of MKS fundamental units L 
and t, observation 0 is 6 = o/dt(L>t) = L3 
bok 

Thus, as is well-known in quantum 
mechanics, physical observation is 3- 
spatial, and time is not a physical 
observable, even in theory. Since mind is 
time-like, it follows that mind is not a 
physical observable either, since discarding 
the time dimension also discards the mind. 
In short, one may also take physical 
operation as the mechanism that separates 
mind and body. To observe is to separate. 
We point out, however, that merely 
"separating and discarding" the time 
domain (as in physical observation of a 
single change) does not eliminate it, nor 
does it eliminate the single time-like mind 
change that may be involved in an 
intentional volition. The time domain 
certainly remains, even though only the 3- 
spatial intersection of the 4-spatial 
Minkowski change is given by physical 


mechanism and the resulting "outputs". So 
a series of coherently integrated "mental 
intent" changes introduced into the human 
body's overall servo-mechanism provides 
the continuing input. From there, ordinary 
physics will generate the resulting actions 
induced in the body by that 
servomechanism and its amplifying 
mechanisms. 


Two Coupling Mechanisms Make a 
Closed Loop 


This is the "mind-to-body" coupling 
mechanism. [See Figure 5] It is the 
mechanism whereby the mind is coupled to 
the body, and whereby mental intent is 
able to induce a series of physical inputs 
into the body servomechanism. 

So the body's servomechanism then 
generates the responses of the body 
(including everything from chemistry to 
electrical changes to muscular movements, 
etc.). These responses are changes in 3- 
space. 

The conscious mind is a serial 
processor, though extremely rapid. It 
produces the series of coherent intent 
inputs for volitional behavior. 

The unconscious mind is a massively 


parallel processor.” It continually 
produces the vast series of coherent 
"unconscious intent inputs" for control of 
all the deeper processes in the body, 
beyond usual conscious awareness. 
However, as the body moves or changes 
in 3-space, each resulting quantum change 
in body 3-space is also a slight rotation out 
of 3-space and toward the time axis. 
Hence it induces—in the "virtual state" in 
the time domain—a precisely correlated 
projection. The body's responses are in 
general coherent, so a coherent series of 
virtual state changes in the time-domain (in 
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observation. So we may say that the time- 
change remains in the virtual state, with 
respect to attempted physical observation 
of a single Minkowski 4-space change. 


Rotation, Coherent Integration, and 
Intent 


Previously we pointed out that any 
change in a 4-space entity may be regarded 
as a rotation away from the "trajectory" of 
the entity. Hence each and every t- 
polarized change creates a very small 
projection into 3-space by its rotation 
slightly away from the time axis. All mind 
changes in the time-domain actually 
produce virtual 3-spatial projections in 3- 
space (in the physical domain). We define 
"intent" as the continued production of 
successively coherent mental changes, 
producing coherent virtual changes in the 3- 
space body system, with coherent 
integration of those 3-space virtual changes 
into observable 3-space energy inputs into 
the 3-space body system. Successively 
coherent mind-changes will produce 
successively coherent 3-space virtual 
changes. In short, coherent mind-changes 
will produce coherent integration of those 
3-space virtual projections into an 
observable 3-space change. This is the 
creation of an ordinary 3-spatial energy 
change induced upon the 3-space body. In 
short, this is the mechanism whereby time- 
like mental intent is able to produce a 
series of coherent observable quantum 
changes in the physical body (as in the 
brain and nervous system). 


The Body as a Servomechanism 


From the standpoint of control theory, 
we may consider the body system to be a 
complex servomechanism system 
comprised of many subordinate servo 
systems with feedback and feedforward 


the mind realm) are created successively. 
In short, again we have coherent 
integration, this time in the mind or time 
domain. This produces "observable" 
changes in the time-mind domain, which 
are coherent with the body's 3-spatial 
changes actually performed. Thus the 
mind receives feedback directly from the 
physical movements and changes of the 
body. This is the manner in which the 


body is coupled back to the mind. 

By comparing the "intent" behavioral 
move that was "fed forward" into the body, 
with the return "response" move analog 
that was "fed back" from the body to the 
mind, the mind is able to determine errors 
and differences, and originate additional 
correctional commands. 

Thus the entire mind-body loop is a 
closed-circuit system of feedforward and 
feedback, together with corrections. It also 
has multiple levels of such, infolded in the 
larger volitional levels. See again Figure 
4. 

This solves the age-old problem of the 
mechanisms for the mind-body coupling, 
intent, volition, conscious and unconscious 
functioning, sense of the external world, 
sense of the internal world, sense of "being 


in" the external world, etc. 22 


All This Is Included in Russian 
Psychoenergetics 


This is the highly summarized basis for 
psychoenergetics, the KGB's division of 
energetics that deals with the mind and 
body coupling and functions, and direct 
engineering of (1) the mind-body coupling 
and (2) the mind operations directly. [See 
Figure 6| The KGB intent, of course, has 
always been to exploit this science for the 
degradation, killing, and control of human 
beings, including all humanity. 

The Russians know full well that, if you 
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looping. 

Given the input from intent, ordinary 
servo theory will take it from there. Once 
a servo has an input, servomechanism 
theory describes the response of the 


produce and utilize scalar EM photons and 
t-polarized EM waves, you can directly 
affect and engineer mind and mind 
operations at any and all levels. Western 
researchers, who know nothing of how to 
make 


EXPLORE! VOLUME 9, NUMBER 2, 1999 


http://www.cheniere.org/explore%20articles/mind%20control 1/p08.htm (3 of 3)24.4.2005 23:18:32 


IRIS 


time-polarized photons and time-polarized 
EM waves, do not yet know that. 
Consequently the Russians have developed 
a highly secret science of directly 
engineering the mind and its operations, 
including thought, images, perceptions, 
feelings, emotions, memory, and mind 


processing. Indeed, Lisitsyn= wrote quite 
specifically of this capability in the 1960s. 
[See Figure 7] 

Western clandestine mind control 
researchers are apparently still slowly and 
painfully fitting TW EM irradiation 
correlates to induced or resulting mental 
and physical behavior responses. They 
seem unaware of the actual wave 
transductions occurring inside the body 
and mind, but are unwittingly inducing 
those transductions in hidden fashion 
anyway and in "brute-force input-response 
fitting" models. 

These "fitted brute-force models" 
certainly can be very powerful, and 
certainly can produce the exact results 
shown in the experimental verifications of 
the fittings. However, they do not of 
themselves allow sophisticated design—for 
example—of the necessary time-polarized 
wave assemblies for engineering the entire 
human collective unconscious 
simultaneously, or for engineering the 
entire collective unconscious of all species 
on Earth (i.e., Gaia's collective 
unconscious), or even for precisely 
engineering the memory and knowledge 
base of an individual. 

This fine research article will be 
continued in Part II with Russian 
Methodology, Waves and Wave 
Transduction, The Cellular Control 


spacetime that is highly active. The mind is 
rooted in the time-domain and projects from 
that domain into 3-space. The body is rooted 
in the 3-space domain and projects into the 
time-domain. To "change" or "function" in 
one domain is automatically to function in the 
other. EM and gravitational phenomena are 
still modeled separately by human scientists, 
but not by nature. 

3. In quantum mechanics, time is not an 
observable, but merely a parameter. 

4. It is convenient to consider mass as a 3- 
spatial form of condensed energy. 

5. E. T. Whittaker, "On the Partial Differential 
Equations of Mathematical Physics, " 
Mathematische Annalen, Vol. 57, 1903, p. 333- 
355;— "On an Expression of the 
Electromagnetic Field Due to Electrons by 
Means of Two Scalar Potential Functions, 
"Proc. Lond. Math. Soc., Series 2, Vol. I, 
1904, p. 367-372. 

6. A NERAC document search yielded some 
16 good references on t-polarized photons, but 
not a single reference on t-polarized EM 
waves. 

7. E.g., such previously inexplicable 
instrument anomalies have accompanied some 
excellent and rigorous electrolyte experiments 
at U. S. Navy research facilities at China Lake. 
For a description, see Melvin H Miles and 
Benjamin F. Bush, "Radiation measurements 
at China Lake: Real or Artifacts?", Proc. ICCF 
- 7 (international Conference on Cold Fusion— 
7, Vancouver, BC, Canada, Apr. 1998, p. 101. 
For a brief explanation of the anomalies, see T. 
E. Bearden, "EM Corrections Enabling a 
Practical Unified Field Theory with Emphasis 
on Time-Charging Interactions of Longitudinal 
EM Waves, " Explore!, 8(6), 1998, p. 7-16;— 
"Toward a Practical Unified Field Theory and 
a Deep Experimental Example," Proc. INE 
Symposium, Univ. Utah, Aug. 14-15, 1998. 

8. Many U. S. researchers and journalists— 
and even many scientists—have wrestled with 
the problems of mind, intent, and mind-body 
coupling. Enumeration of those efforts would 
itself require an entire book. For an 
introduction into that domain, the reader is 
referred to the very determined exposé by 
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System, and other matters of interest. # 
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Cheryl Welsh in her very timely book, The 
1950's Discovery of the Code of the Brain, 
May 1988, published on the Internet. Simply 
employ any Net search engine and search on 
the name Cheryl Welsh. A connection to the 
site and to Welsh's book will immediately be 
found Welsh's important compendium is 
highly recommended, giving the reader a 
"birds eye view", so to speak, of how Western 
scientists think and proceed regarding the 
subject of mind control by electromagnetic 
means. Unfortunately all journalists so far 
researching the area have not been aware that 
Western electrodynamics itself is seriously 
flawed, and that the great Russian advances in 
mind engineering and mind control are a result 
of their secret but complete revision and 
correction of Western electrodynamics to 
provide the basis for energetics. Until Western 
scientists revise their own decrepit old 
electrodynamics fouling the textbooks, they 
will never catch up to the Russian mind 
control developments springing from intense 
development programs that did that revision in 
the late 1940s and early 1950s. 

9. An Invention Disclosure on these processes 
and enhancement embodiments has been filed 
with the U. S. Patent Office. Formal patent 
applications are also in preparation. 

10. Energetics is a unified science of an 
extended electrodynamics possessing a hidden 
infolded general relativity inside the potentials, 
fields, and waves. It deliberately employs 
higher polarizations (longitudinal and tempic) 
of photons and EM waves to engineer action at 
a distance, use of specific patterns of 
spacetime curvature created at a distance, and 
direct engineering of either inert or living 
bodies. It also encompasses the direct 
engineering of time-like mind and mind 
functions. It is divided into three divisions, 
depending upon the nature of the target. 
Targeted against inert materials, structures, 
fields, and waves it is called "energetics. 
"Against living bodies, their fields, and 
biochemistry, it is called "bioenergetics." 
Against the mind and mind functions, it is 
called "psychoenergetics". 

11. Psychoenergetics is that branch of 
energetics used to directly affect and engineer 
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electromagnetics processes. 
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prescribed. Thus the mind is also totally 
electrogravitational. The mind works not just 
with EM 

forms in an inert space, but also with 
Spacetime curvatures in a 
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means "sense of existing in time". 

20. The "unconscious" is totally conscious, 
just multiply so. The conscious mind can 

see only "a single slide in the slide projector at 
a time, " so to speak. When it "looks" at the 
ongoings and outputs of the unconscious, it 
"sees" millions of slides in the slide projector 
simultaneously. Hence it cannot distinguish 
"one and one only". So it just sees nothing, 
where by "nothing" we mean "no single 
distinguishable thing." It therefore is unable to 
consciously perceive the actions of the 
unconscious. When the unconscious wishes to 
communicate with the conscious (because of 
unresolved conflicts, etc.), it must produce 
large groupings integrated into "symbolic 
scenarios". Hence the symbolism of the 
unconscious, and the basis for therapeutic 
psychology and psychiatry. A "symbol", after 
all, is just a thing which can have many 
different meanings, all folded into one. 

21. The mind continually has activities of its 
own, each of which produces coherent changes 
in the body to a much smaller degree. The 
interweaving of these "smaller self-changes" 
infolded inside the 3-space major intent 
changes also produces slight body changes, 
which in turn "project back" into the mind. 
This huge group of "infolded self-loops" 
produces the sense of "my body" being 
"volitionally directed or occupied" 
simultaneously with the "greater intent" loops 
which represent "my intentional actions with 
my body". Further; the body servo continually 
receives a myriad of inputs from its sensory 
systems, both from changes inside the body 
and from incoming changes from the external 
universe. This interweaving produces the 
awareness of "being in the external world" by 
having (1) changes whose feedback do not 
match mind-intent changes, and (11) changes 
whose feedback does match mind-intent 
changes. This of course applies to both the 
conscious and unconscious levels. The 
purpose here is to demonstrate that there exists 
an actual physics of the living being, the mind 
as well as the body, and the coupling and 
interfiinctioning of mind and body. 
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this is actually a very high energy reaction; 
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very, very dense, the amount of 3-spatial 
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new mechanism holds, it represents a 
revolution in particle physics. 
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these inputs compare to the recalled memory 
of the minds inputs to the body. In short, the 
time-delay coherence creates the sense of 
"existing in time". Awareness usually 
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Polarization Transductions, Part 2 


©Copyright 1999 by T.E. Bearden, USA 


This article continues on with TE. Bearden’ article, Part 1 of which was published in 
Volume 9, #2 of Explore! for the Professional. Because we feel that Col. Bearden’s caution 
below ts so very important we are repeating its publication in all parts of this article. 
Special Note 

This article refers to experimental research techniques which can 
be detrimental or lethal in the hands of any but highly skilled, quali- 
fied experimental scientists proceeding under proper laboratory safe- 
ty procedures. The purpose of this article is strictly for information to 
properly qualified and authorized scientists in certified laboratories. 
We do not propose or condone any use of these procedures for non- 
approved practice of medicine without a license. Neither the publish- 
er nor the author are responsible for accidents or outcomes in the use 
of these experimental procedures and techniques. Any researcher who 
performs these procedures and experiments is acting on his or her 
own volition, and is solely responsible for insuring safety, qualifica- 
tions, and legality of the acts and their results. We neither suggest nor 
condone unauthorized experimentation on human subjects. Such is a 
criminal violation of the constitutional rights of the subject under 
Federal and State laws, and is both illegal and immoral. 


A Strategic Threat Completely Unrecognized by the West 
The Russian methodology leads directly to rather mind-bend- 
ing, extended capabilities. KGB psychoenergetics scientists seem 
fixed on an eventual goal of directly engineering Jung’s collective 
human unconscious, thereby converting the entire human species 
into a sort of “ant” species. In short, they seck to engineer what 
they regard as “perfect communism and perfect order” directly in 
the entire species. Figure 8 indicates the direct connection of every 
human's conscious and unconscious mind to the collective species 
unconscious and to Gaia, the collective unconscious for all species 
on Earth. Since time is internally structured and layered, it fol- 
lows that time-like mind levels are also internested and layered. 

This appears to be a significant strategic threat, well along in 
its development, that our scientific and intelligence communities 
have completely failed to recognize. 

The direct engineering of the entire human collective species is a 
doable." It is going to be done, whether we like it or not. In that race 
(which may eventually determine whether or not we retain any per- 
sonal freedom at all), the “democratic” nations are woefully behind. 
In fact, the West has not even realized there is such a new kind of 
“arms race” for dictatorship and control of the “collective species 
mind” and we have already almost lost it. The West has not yet even 
developed the overall theory of psychoenergetics. 


Waves and Wave Transductions 
A pure longitudinal EM wave (LW) would have infinite energy 
and infinite speed. In practice, one can only approach this perfect 
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LW wave, and one always has transverse residues remaining. Hence 
the “imperfect” longitudinal EM waves we can make in suitable equip- 
ment and techniques, are known as “undistorted progressive waves” 
(UPWs). The UPWs may have velocity far greater than the speed of 
light, or less than the speed of light. So the speed v of UPWs can vary as 


O<y<oo [6] 


The Russians also know that, when a nearly-pure longitudi- 
nal EM wave interacts with matter (it usually doesn't interact very 
much, and has a low reaction cross section), the mass immediately 
adds the phase conjugate replica to the interacting LW portion, 
regardless of frequency, thereby transducing the input LW inter- 
actions into scalar (time-polarized) EM interactions. 

One transduces from TW to LW to Scalar EM via iterative phase 
conjugation. One transduces from scalar EM to LW to TW via iter- 
ative interferometry. It took the present author 20 years to discover 
this simple thing; we now have filed an invention disclosure on the 
process and embodiments for performing it, and will be following 
with formal patent applications. Let TW = transverse EM wave, LW 
= longitudinal EM wave, and TDW = time-density EM wave (an- 
other name I use for t-polarized or scalar EM waves, since the density 
of time-energy is what is varying). Let (I) = interfering with, PCR = 
phase conjugate replica wave with a coupled set of parentheses en- 
closing the type of wave. The rules for wave type transduction are: 


TW + PCR(TW) = LW [7] 

LW + PCR(LW) = TDW [8] 
Going the other way, the rules are: 

TDW (I) TDW = LW [9] 

LW (I) LW > TW [10] 


In EM smog (dense EM signals, even though very weak), there 
is increased nonlinear multiwave interactions, both interferomet- 
ric and phase conjugative. So in such EM smog there exists an 
increased, non-negligible component of LW and TDW irradia- 
tion, formed by the above transduction interactions in the irradi- 
ated living cells and bodies. This latter part accounts for many of 
the long term effects which show up in “correlative” studies, but 
which do not show up in the normal limited-frequencies TW 
experiments produced by so-called “physical experiments.” 

The standard EM bioeffects manner of experimenting uses a 
theoretical model of simple, direct energy deposition by means 
of absorption in cells and tissues. Now we must utilize an “open 
system” throughout the body dielectric in which higher polar- 
ized EM energy (either LW or t-polarized) travels readily 
throughout all areas of the body. 


http://www.cheniere.org/explore%20articles/mind%20control2/p02.jpg 


EM Bioeffects and Wave Transductions 

In the EM bioeffects experiments to date, there has been ab- 
solutely zero control of the internal transductions, and there has 
been no consideration of them. Almost all transductions of [Ws 
into LWs will immediately result into transduction into TDW 
and time-excitation charging of the cells and all their internal 
components. These time-excitation charges (excited states of 
time-charging) will then slowly decay, emitting longitudinal EM 
waves in the process which travel throughout the body. These 
emitted LWs interfere with each other and the LW processes in 
the body, producing low level TW “noise jamming” of the cellu- 
lar processes and—most especially—of the deep cellular control 
system of the body. The latter system functions by means of LWs 
and TDWs. Long-term effects of such “noise jamming” of bio- 
chemistry reactions and the control systems of the cells and body, 
can lead to degenerative diseases such as arthritis, atherosclerosis, 
Alzheimer’s disease, heart disease, cataracts, tumors, leukemia, some- 
what accelerated aging, immune system weakening and depressing, 
etc. As the body's natural defense and regeneration ability weak- 
ens, opportunistic infections further add to the degeneration. 

It was shown by Whittaker in 1903 that any scalar EM po- 
tential is comprised of a harmonic series of bidirectional longitu- 
dinal EM wavepairs. [See Figure 9] Each longitudinal EM wave 
pair in the harmonic series is a phase conjugate pair. Unknown to 
Whittaker, that “LW phase conjugate pair” is actually a time-po- 
larized EM “photon” structure, containing a phase conjugate LW 
photon substructure. So staid old “voltage” (potential) is com- 
prised of a harmonic series of time-polarized EM waves! 

The corresponding “t-polarized photons” are actually spin-4 
supergravitons comprised of coupled antipairs of LW “photons”. 
Each LW photon is a spin-2 graviton comprised of a coupled 
TW photon-antiphoton pair, Each TW photon and antiphoton 
in the coupled pair has spin-1. The couplet, being the longitudi- 
nal “photon” or graviton, thus has spin-2. And so on. 

In 1904, Whittaker showed that any EM field or wave pat- 
tern can be decomposed into two scalar potential functions. By 
applying Whittaker 1903 decomposition to each scalar poten- 
tial function, any EM field or wave has an enormously rich in- 
ternal structure, comprised of scalar potential functions in inter- 
ference. Each scalar potential function is comprised of 
time-polarized EM waves (made of spin-4 supergravitons). Each 
time-polarized EM wave is further comprised of bidirectional 
longitudinal EM wavepairs. Each longitudinal EM wave is fur- 
ther comprised of phase-conjugate pairs of transverse EM waves. 
Each transverse EM wave is further comprised of two scalar 
potential functions, each of which is in turn comprised of an 
infinite harmonic series of time-polarized EM waves, and so on 
ad infinitum and ad nauseum. Obviously all EM potentials, fields, 
and waves have an enormous “internal structure” or internal “in- 
formation content of the field”. 


The Cellular Control System Uses 
t-Polarized EM Photons and Waves 

The master cellular control system (MCCS) in the body uti- 
lizes these photon-gravitons, their corresponding EM wave po- 
larizations, and transductions between them. By the use of very 
powerfully condensed gravitons and supergravitons, it is able to 
utilize small but highly significant direct curvatures of space- 
time in precise patterns. In short, it utilizes general relativistic 
spacetime curvature engines, rather than “EM photon signals”, 
to accomplish its control of the cells and their processes. It does 
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not merely send a “signal” and hope the cell itself acts upon it. 
Instead, it sends an “engine” which alters the local spacetime in 
which the cell and all its components are embedded. This “local 
ST curvature engine” then physically works directly upon the 
cell and all its parts, to alter the cell according to the specific 
“template” of the engine. 

This is the direct application of the Wheeler's simple state- 
ment of general relativity: Mass (trapped energy) acts upon space- 
time to curve it, and curved spacetime acts upon mass to change it. 

Popp’s “ordinary photon” study of this cellular control system? 
therefore will detect the coherent ordinary TW photon residues 
which result from the photon polarization transductions occur- 
ring from the actions of the ST curvature engines upon the cells. 

Cellular division, biochemical processes, growth and growth 
control, cell differentiation and dedifferentiation, etc. are all con- 
trolled by the MCCS or one of its subsystems, using spacetime 
curvature engines. The ordinary TW electronic activity our bio- 
physicists detect and correlate are simply the intermediate com- 
ponents of the actual ongoing polarization transductions. 


The Cellular Control System Uses EM Time-Energy 


One important subsystem of the MCCS controls the immune 
system's functions, including the deepest and most subtle func- 
tioning performed by all elements of the immune system. This 
system has been rather intensively studied, but since our bio- 
physicists have not possessed the full electrodynamics utilized, 
only the correlated residue of normal TW EM waves and pho- 
tons have been recognized and studied. Hence Western biophys- 
ics is in its very crude infancy. 

Incorporation of the total wave and photon polarizations, 
together with their transductions, will eventually present a revo- 
lution in both biomedicine and biophysics. Unfortunately, pres- 
ently our entire medical community is very firmly entrenched in 
only ordinary TW EM polarizations and ordinary biochemistry. 
Our scientists thus are studying less than 1% of the functioning 
of the living organism. 

As an example, since Western scientists have no knowledge 
or research into the time-polarized mind domain and mind-body 
coupling, the mystery of the placebo effect—in which the mind 
has been verified to produce actual physical effects — will indef- 
initely remain a mystery.’ As one result of that “crippling” of our 
medical theory, medical experimenters have to deliberately drive ex- 
periments on drug effects, etc. beyond the “mind's own threshold” of 
physical effect. In short, they have to drive the imental results 
over and above the results being accomplished by the placebo effect. 
They must perform valid placebo control experiments, and subtract 
the placebo component results from their own experimental re- 
sults, to determine the “delta” induced purely by the drugs. 


The Regenerative Subsystem 


Another important subsystem of the MCCS controls the re- 
generative system of the body. The regenerative system has vari- 
ous mechanisms, including growth control, differentiation and 
dedifferentiation of cells, etc. Becker's portrayal of the regenera- 
tive system is shown in Figure ro. One of its most important 
functions is healing and restoring damaged or diseased cells. It 
does that by a most remarkable process, 

This system has been very poorly studied, mostly by Becker* 
et al., although there is still sporadic, ill-funded, and ill-planned 
research on regenerative effects from time to time.’ Becker and 
his colleagues came closest, and—considering the severe limita- 
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tions of the orthodox U(1) EM model available to them—Beck- 
er's work is particularly revolutionary. He demonstrated beyond 
question that simple DC potentials could generate cellular dif- 
ferentiation and redifferentiation, and produce results at global 
sites in the body and not just at the local injury sites where the 
DC potentials were applied. 

Becker was nominated for a Nobel Prize for his Herculean 
efforts and remarkable results. For his trouble he was hounded, 
his funds were withdrawn, and he was forced to retire at an early 
age in his 50s. His biggest “heresy” was to bravely point out that 
power line radiations had deleterious effects upon biological sys- 
tems, and to testify to it in a series of hearings and court cases 
where a very powerful electrical power industry essentially ran 
rough shod over science and the public. 


Organized Science Is Highly Politicized and Imperfect 


It is not only politicians that are “bought and paid for" by pow- 
erful vested financial interests, In organized science, precisely the 
same arrangement holds true. Scientists are no better or no worse 
than any other segment of humanity. A surprising percentage will 
produce the results desired by their benefactors, if provided with 
cushy jobs, good income, prestige, and secure positions. 

It has been said that money is power. It has also been said 
that power corrupts, and absolute power corrupts absolutely. In 
the scientific community, as well as in the political community, 
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this “great corruption” by great financial power has been elevat- 
ed to an art form. Simply examine the funds made available to 
scientists. There is not enough for all the scientists, so it is fiercely 
competitive. If the scientist does not get grants (¢.g., a would-be 
professor at a university), he does not bring in extra money to 
the university. He cannot get his graduate students funded, so 
his own innovative (read: heretical) research is thwarted. His 
papers are rejected by the journals, and before long he has no 
funded position in science. If lucky, he will be employed in the 
grocery store or the butcher shop. 

Every bit of funding available for the scientists to compete for 
(and apply for grants) already has firmly fixed controls of exactly 
what research can be done with that money, The “science” that will 
be applied is already formulated. That and only that can be done. It 
is a tribute to the dedication and resourcefulness of our working 
scientists themselves, that anything innovative at all gets done. 

One can have a very fine scientific career, tenure as a profes- 
sor, get one’s graduate students funded, get one's papers pub- 
lished in prestigious journals, win awards and achieve stature 
and prestige, if one just plays the desired game prescribed by the 
“old boys schools” in control of almost all the scientific funding. 
Yes, one can permissibly move the decimal point in the present 
models a bit, and be rewarded handsomely for doing so. But one 
is damned if one attempts any serious change or overthrow of 
obsolete scientific models and practices favored by the “system”. 
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Figure 8. Nested levels of consciousness and unconsciousness. 
The mind levels contain the "life" and "mind" dynamics. 
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Figure 9 


That is precisely why all our universities continue to teach a 
terribly flawed electrodynamics that is a caricature with at least 
32 major foundations flaws in it.’ 

And that’s why the organized Western scientific community 
has betrayed the taxpayers who largely fund its research. In short, 
the scientific community fiercely enforces dogma, suppresses in- 
novation, and has denied the U.S. the very defense we need to 
survive against our pressing enemies who have not been so sci- 
entifically dogmatic. 


Microwave Radiation of the U.S. Embassy in Moscow 


Because of the strongly enforced adherence to the insane foun- 
dations errors in classical electrodynamics, our scientists still do 
not comprehend the decades of so-called “microwave radiation” 
of personnel in the U.S, Embassy in Moscow.’ All diseases and 
health changes produced in those personnel were in fie/d-free 
areas (i.¢., where the potentials were persistent and unchanging, 
with no gradients etc.)* No one even thought to look at the “in- 
ner longitudinal EM phase conjugate biwave composition” of 
those potentials, where they would have found the Whittaker 
internal bidirectional longitudinal EM wavepairs and the inter- 
nal time-polarized EM waves. They would also have found the 
infolded, very powerful general relativity: the spacetime curva- 
tures deterministically formed and being utilized to directly al- 
ter the irradiated cells and their constituents. 
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The Structure Is: 


Instead, government-funded studies did a rather straightfor- 
ward “force field” analysis, and concluded that, since there were 
no fields there, it could not have been the microwave radiation. 

Elementary statistics would immediately indicate a different 
conclusion: The diseases and health changes were 100% corre- 
lated to the presence of potentials, and 100% anticorrelated to 
the presence of fields. Hence it was the field-free potentials that 
had to be inducing the diseases and health changes. If it were 
NOT the radiation at all, then some changes would have oc- 
curred in personnel in areas where fields were present, as well as 
in areas where fields were adsent¢. Since this did not occur, such a 
premise is destroyed by self-contradiction. In short, the data ac- 
tually proved (i) it was indeed the radiation that was causing the 
diseases and health changes, and (ii) further, it was the field-free 
potentials that were the culprit. 

That this elementary statistical conclusion eluded our scientific com- 
munity and our government community, is absolutely inexplicable. 

Three U.S, Ambassadors eventually died of diseases induced 
by their exposure to the Embassy radiation. Ironically, Ka- 
znacheyev" had openly released some of the results of thousands 
of Soviet military experiments showing that any kind of cellular 
disease or disorder could be induced in targeted cells by novel 
EM radiation emitted from diseased or damaged cells. Appar- 
ently no one in the West deciphered the mechanisms involved 
in Kaznacheyev's epochal work. 
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« A harmonic set of longitudinal phase conjugate wavepairs. 
*« In each wavepair the two waves superpose spatially after detection, but travel in opposite 


directions. 


* The convergent wave set is in the imaginary plane, and hence is not observable. It is EM 
energy incoming to the potential (dipolarity) from the time domain. 


*« The charge's spin is 720 degrees, 360 in the real plane and 360 in the imaginary plane. 


e Hence the charge receives the complex convergent EM energy, transduces it into real EM 
energy, and emits enormous energy at the speed of light in all directions -- which includes 
bidirectional pairs in 3-space (after the reaction, being after "observation"). 

e This produces the fields and potentials from the "source charge or dipole.” 

e Mandl and Shaw argue that the scalar (time-polarized) photon and longitudinal photon are observable 
only in similar pairs, which then makes the instantaneous scalar potential. Thus their quantum field 
theory work strongly supports the “negative resistor” interpretation of the scalar potential and our 
solution to the source charge and source dipole problem. 


Figure 9. Infolded longitudinal biwaves (time-polarized EM waves) 
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composition of a scalar potential. 
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Figure 10 


The Present Situation in Western EM Bioeffects Research 


Our scientific community has not even designed physical ex- 
periments to validate long-term EM bioeffects of the kind caused 
by induced wave transductions and long-term effects inside the 
absorbing human cells and in the body’s regenerative and im- 
mune systems. Western science has no knowledge of these tech- 
nical internal “wave polarization transduction” mechanisms. Yet 
the basis for such mechanisms has existed in the hard physics liter- 
ature for decades. Leading EM bioeffects researchers seem totally 
unaware of small reaction cross sections inside the body cells and 
tissues for the transduction of transverse EM signals into LW and 
t-polarized EM signals. Conventional Western researchers have not 
investigated it, and often will not believe it when it is pointed out 
to them along with the supporting basis in the literature. 

A major part of the mainline “EM bioeffects” community, of 
course, seems comfortably funded largely by the power industry 
etc."' The record is clear that this dominant, well-funded group 
has little or no intention of “finding” anything that will question 
powerline radiation safety and upset their cushy positions. 

In fact, leading bioeffects researchers have pointed out this 
deliberate biasing of EM bioeffects as a research area. Quoting 
Dr. Andrew A. Marino, one of the great pioneers in the area of 
EM bioeffects" and powerline radiation assessment." 

“Neither scientists nor the public can rely on power-industry 
research or analysis to help decide whether powerline clectro- 
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magnetic fields affect human health because power-industry re- 
search and analysis are radically misleading.” 

Dr. Marino then gives the specific details to prove it, and he 
shows specifically how they slant and mangle their experiments 
and interpretations of the results, to do it. If the major financial 
interests cannot scientifically destroy determined, honest research- 
ers such as Marino and Becker, they do not hesitate to attempt 
to destroy them in lawsuits. 


The “Diffusion Mixmaster” at All Body and Cellular Levels 


Every mass and all its particles are in a violent energy ex- 
change with the active vacuum. A human body and every part of 
it is in a continual exchange of EM energy with its environment(s), 
including transverse, longitudinal, and t-polarized (scalar) EM 
energy exchanges. Further, within the dielectric body there is a 
sort of intensive “diffusion” of special kind, actually due to itera- 
tive phase conjugation and iterative interferometry of the dense 
signals environment impinging upon it. This internal “diffusion” 
and transduction (iterative multiwave phase conjugation and it- 
erative multiwave interferometry) thoroughly “mixes up and 
transduces” one type of EM wave or signal into the other, in- 
cluding many of the body’s own TW, LW, and TDW signals. 

Continual or sustained TDW exposure (irradiation by t-po- 
larized EM waves) charges the body and its particles with time- 
excitation charging, something which has been erroneously omit- 
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Figure 10. Becker's model of the Regenerative system of the body. 


http://www.cheniere.org/explore%20articles/mind%20control2/p05.htm (1 of 2)24.4.2005 23:31:55 


Figure 11 


ted in physics, but is true nonetheless. Inexplicably, physicists 
just ignore what happens time-wise when a mass absorbs a pho- 
ton. We have covered that elsewhere. 

So inside the body dielectric, there is a “diffusion mix” corre- 
late of any and every type of the waves, to any or all of the ex- 
changes, plus the additional internal interactions of the body in 
its TW, LW, and scalar EM wave transductions. There is a one- 
to-one correspondence to any one of the three types of polariza- 
tion waves (transverse, longitudinal, and scalar) and everything 
going on anywhere in the body. 

Note that the type of LW we are using is actually made of 
phase conjugate pairs of transverse EM waves, so its “photons” 
are made of photon/antiphoton pairs. That is, our longitudinal 
EM wave has an internal TW structure, and the LW wave is 
comprised of spin-2 gravitons. Our longitudinal EM wave has 
an internal structure, and it dramatically differs from the LW 
used by the U.S. scientific community which ignores wave, field, 
and potential infolded substructures. Our LW (which seems to 
be what the Russians use) is also a gravitational wave because it 
is comprised of oscillations in its distributions of spin-2 photon/ 
antiphoton pairs (i.c., gravitons). 

The type of t-polarized (scalar) EM wave we are using is a 
phase conjugate coupled pair of the specialized electrogravita- 
tional (EG) LWs. The “t-polarized photons” comprising this t- 
polarized “EM” wave are comprised of spin-4 supergravitons. 


These are, I believe, what the KGB energetics weapons scien- 
tists use also. By iteration, we can go into as deep an internal 
multilevel structuring of EM and EG waves, of any type, via 
methods shown by Whittaker.” 

Now let us examine a body as a dielectric, sitting there in its 
exchange, in relative equilibrium. It turns that every tiniest piece 
of a dielectric participates in any emission from it'’—even the 
emission of a single photon, graviton, or supergraviton. Well, it 
would so participate, due to the special sort of correlated diffu- 
sion and interferometry and phase conjugation that we pointed 
out. Anything that escapes (is re-emitted) from the body, has 
been through this “diffusion wringer”. It has escaped from each 
and every internal part of the body. 


Novel Signatures in Body-Emitted 
EM Radiation of Any Polarization 


A single photon or wave emitted from a dielectric carries in 
its internally structured time component a template of the exact 
internal time structuring of every part of the dielectric emitting 
that photon. It carries in its internally structured energy compo- 
nent a template of the internal energy structuring of every part of 
the dielectric emitting it. An emitted EM wave, being a collec- 
tion of emitted photons and photon structures, thus carries the 
same internal structuring of both its transported energy and its 
transported time.'* Western scientists do not use the internal 
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structuring of photons and EM sine waves, have no instruments 
for that, and so do not know it. The Russians know it,'*" use it, 
and have developed sophisticated instruments for it for the last 
30 years or more. 

Shortly we will postulate how conventional scientists experi- 
menting with mind and behavior control electromagnetically 
might utilize an immediate consequence of the fact that the spe- 
cific emission from a body at any time—whatever type of wave 
component we look at—is a total correlate to all that body's in- 
ternal functions, its energy exchanges with its environment, its 
states, its mental states and conditions, etc. 

And we accent that the coherently integrated intent-changes 
in that body from its coupled mind’s operations are also in the 
substructure of photons and EM waves emitted from the living 
body into its environment. 


How Western Mind Control Scientists Might Proceed 


Conventional scientists would ignore scalar photons and 
waves, determine the TW spectrum, and then slowly and pain- 
fully correlate that to the various physical, mental, and emotion- 
al things. That’s the way they would save to do it, since appar- 
ently they use only standard electrodynamics. They can in fact 
do this via brute force, because that emission TW spectrum is of 
waves escaping from the entire “diffusion machinery” mixmas- 
ter in the body dielectric. It does contain all those integrated 
mind-intent 3-space correlates as well as the ordinary body 3- 
space energy correlates. 

Anyhow, in envisioning Western procedures, the test body would 
be sitting there, in its normal (let’s say fairly normal and quiet) EM 
environment. [See Figure 17] Let's assume this body is not sick, but 
is healthy and normal. Its emissions are a part of its equilibrium 
condition, It follows that the totality of its TW emissions is corre- 
lated to the sum total of everything that interacted with the body, 
plus its own internal reactions, including from mind-body cou- 
pling. Indeed, everything that has ever happened to that enti- 
ty—physically, mentally, emotionally, ete.—has internal corre- 
lates infolded inside the emitted transverse EM wave spectrum." 

So first the scientists would simply measure the full envi- 
ronmental TW spectrum down to very tiny levels in all frequency 
bands possible—everything that is coming in to the body from its 
environment. They would probably perform the experiments in a 
triply-shielded Faraday cage, so the external environment outside 
the cage contributes very little transverse EM wave noise (perhaps 
some Schumann resonance). Magnetic wave shielding and ELF 
shielding is something else again, and longitudinal EM wave shield- 
ing is in general not possible unless longitudinal EM waves are em- 
ployed in the shielding. But a “quiet external TW environment” 
enhances the isolation and measurement of the specific TW sig- 
nal transforms the Western experimenters would be secking. 

Then they would measure everything likewise that the body 
is emitting when in that environment. That is the “zero refer- 
ence” or “normal reference” level. They would measure every as- 
pect: frequency, amplitude, phase, wave shape, modulation, etc. 


Probable Experimental and Measurement Techniques 


Next they would selectively irradiate the body with specific 
signals, frequencies, waveforms, etc. They would begin by using 
portions of the same frequencies that are being emitted from the 
body in the “zero reference” environment. They would insure that 
the returned signal was of higher amplitude than the usual signal 
being emitted by the body at that same frequency and type. 


http://www.cheniere.org/explore%20articles/mind%20control2/p07.htm (1 of 2)24.4.2005 23:37:07 


They would consider the body dielectric as a “ship with port- 
holes”. Light (EM transverse wave energy) coming out of the 
portholes has originated and adapted from everywhere inside the 
ship and its operations. When the experimenters reinsert energy 
through one or more portholes, they are interested in determining 
precisely which operations inside the ship are affected. So the 
body physiological functions are also heavily instrumented. 

By feeding back in the exact EM pattern and magnitude es- 
caping the body dielectric through a single porthole, one “nulli- 
fies” that part of the emission by producing a net equilibrium in 
that component. This will in turn produce changes elsewhere in 
the spectrum emission from other portholes, and this can be 
measured. It will also produce “stress changes” in specific por- 
tions of the body dielectric, and in the heavily instrumented body 
these physiological, chemical, electrical, etc. changes can also be 
detected. Monitoring of the skin conductance, ¢.g., indicates the 
level of stress, and EEG monitoring with sophisticated instru- 
mentation can indicate something of the brain wave states. 

In short, the necessary measurements from which to construct 
specific correlates can be performed, recorded, and later analyzed. 

This article will be concluded in Volume 9, #4 with Improv- 
ing the Methodology, Further Phenomenology Experiments, Re- 
juvenation and other matters. 
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ing omnission: the time components and . This deception plan is excellent, because 
the torsion field theory that is released, is indeed “real” and testable. It is alto revolutionary, 
with respect to present Western science. It almost pasitively assures diverting the attention 
of much of the Western science community into this highly limited subset of the full Russian 
torsion ti diverting the West away from psychoenergetics and the direct 
use of t-polarized EM waves and fields, torsion or otherwise. 

17. We point out that ET. Whittaker, in “On the Partial Differential Equations of Math- 
ematical Physics,” Mathematische Annalen, Val. 57, 1903, p. 227-385, showed that 
every scalar potential is comprised of an internal structure of bidirectional longitudi~ 
nal EM phase conjugate wavepairs in an infinite set of harmonics, Each of those 
phase conjugate longitudinal EM wavepairs comprises a time-polarized EM wave. 
So the common potential contains an internal longitudinal EM wave structure that 
is further organized into an internal time-polarized EM wave structure. The mind- 
intent correlates and the total mind and emotional experience correlates from fertili~ 
zation of the egg that led to development of that person, is in the internal substructure 
of every potential in the living body. In his “On an Expression of the Electromagnetic 
Field Due to Electrons by Means of Two Scalar Potential Functions,” Proc. Lond. 
Math. Soc., Series 2, Val. 1, 1904, p. 367-372, Whittaker also showed that any EM 
field or wave is comprised of two scalar potential functions. It follows from Whittaker 
and Reali that the EM emissions from the living body carry the internal correlates of 
everything that has been experienced by that person from conception in the womb. 
Sometimes this deep embedded "hidden information content” can even be accessed in 
deep hypnosis. I once observed the deep hypnotic regression of a subject back to her 
prenatal experiences prior to birth, where the subject relived hearing words of rejec~ 
tion by the father, before the subject was born. The occurrence of the incident and the 
father's words were directly confirmed on the spat by the mother, who was closely 
observing the session as it occurred. It turned out that this particular rejection of the 
baby still in the womb had played a major role in subsequent deep psychological 
problems experienced by that person all ber life. Ta resolve the problem, use of a 
powerful “simulated” reliving pre-birth experience was conducted with the subject 
again in the pre-birth state and actively participating, but now with the father 
figure directly expressing lowe, acceptance, and cuddling and bugging his daughter. 
This led to a rather dramatic remission of most of the deep psychological problems 
within 24 bours. 
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This outstanding article is the last, Part 
3, Part I and 2 of which were published in 
Volume 9, #2 and #3 of Explore! for the 
Professional. Because we feel that Col. 
Bearden’s Special Note below is so very 
important we are repeating its publication 
in all 3 parts of this article. 


Special Note 


This article refers to experimental 
research techniques which can be 
detrimental or lethal in the hands of any 
but highly skilled, qualified experimental 
scientists proceeding under proper 
laboratory safety procedures. The purpose 
of this article is strictly for information to 
properly qualified and authorized scientists 
in certified laboratories. We do not 
propose or condone any use of these 
procedures for nonapproved practice of 
medicine without a license. Neither the 
publisher nor the author are responsible for 
accidents or outcomes in the use of these 
experimental procedures and techniques. 
Any researcher who performs these 
procedures and experiments is acting on 
his or her own volition, and is solely 
responsible for insuring safety, 
qualifications, and legality of the acts and 
their results. We neither suggest nor 
condone unauthorized experimentation on 
human subjects. Such is a criminal 
violation of the constitutional rights of the 
subject under Federal and State laws, and 
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achieving many more effects in the 
targeted bio-organism or groups of them. 
With Hunt's method, the system as an open 
dissipative system far from thermodynamic 
equilibrium in its environment is being 
measured as such. This more directly 
allows for determination of the 
environmental inputs on a much broader 
range of subsystems, both space-like and 
time-like. Particularly for mental and 
emotional correlates to environmental 
stimuli, such measurements and 
correlations are essential. 


More Comprehensive 
Phenomenology Experiments 


To return: Now the scientists would 
perform many phenomenology 
experiments, making one little change at a 
time and profusely recording the data. 
Each time, they would establish the 
physical change(s) that occur in the body 
and/or the mental and emotional changes 
that occur in the mind for each spectral 
reinsertion back through the "ship's 
portholes". They would simply but 
painstakingly (over some years) build up 
an extensive database of those individual 
correlates. 

In these experiments, the experimenters 
will eventually be able to provoke any 
body or mind change they wish. Strong 
emotion. Intense pain. Intense pleasure. 
Painful thoughts. Images. Memories. 
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is both illegal and immoral. 


Two Ways to Improve the 
Methodology and Experimental 
Correlates 


We diverge momentarily: If they wish to 
improve this methodology, they will 
consider the body dielectric as a nonlinear 
isotropic medium. Then they will pretend 
that the spectrum of difference frequencies 
between each two adjacent waves is the 
spectrum of "emissions" from the body. 
They would also use those, as if they were 
actual emitted spectral signals, instead of 
the actual signals emitted. That procedure 
will give superior correlations, but it is 
more complicated. Part of that is known 


for underwater sonar,! and so our own 
scientists may or may not have realized it 
for use in mind and behavior correlate 
determination with respect to the body 
dielectric. 

Another dramatic improvement in the 
depth to which the correlates can be 
constructed, is provided by detecting each 
porthole output in a two-channel device, 
where one channel has an adjustable time- 


delay as utilized by Dr. Valerie Hunt2 
The two channels—one real-time and one 
slightly delayed—are then mixed, as by 
Hunt's method, producing an instrumental 
measurement of the chaotic part of the 
functions. Again, this can be measured, 
recorded, and later analyzed. It adds (i) a 
completely different kind of 
thermodynamics in the system 
measurements, (ii) a dramatically extended 
set of correlates, (iii) more direct 
measurement of the time-polarization 
causative signals, and (iv) an applications 
technology eventually having many 
additional degrees of freedom and 
therefore capable of 


Perceptions. Dreams. Visions. Memory 
losses. Memory changes. Personality 
changes. Etc. The "delta" in the emission 
spectrum (the changes from zero reference 
spectrum) represent the precise totality of 
all mental, physical, organic, chemical, 
etc. changes and interactions. 

A particularly vulnerable aspect of every 
mammal is the pleasure center in the 
brain. Experiments have shown that, when 
this center is stimulated, it is the most 
addictive experience possible. Rats will 
forego food, endure electrical shocks, 
starve, and even die to obtain stimulation 
of this center. Obviously a device capable 
of generating signals that evoke direct 


stimulation of the pleasure center in 


humans would be a powerful weapon. 


Extending the Data Base 


See Figure 12. After the researchers 
have made an "individual porthole signal 
insertion" correlate database, then they 
would make a "two, three, four," porthole 
signal insertion correlate database by 
inducing selected multiple changes at 
once. Again they would analyze 
everything; the program would need one or 
more supercomputers. It would also 
require quite a highly qualified 
multidisciplinary team, extensive facilities, 
substantial funding, and would be many 
years in duration. We are describing a 
decades-long program. But it's a doable. 

With sufficient development and 
performance of such a program, the 
researchers would have produced (with 
sufficient testing and analysis, and 
sufficient retest validation and verification) 
a database of "specific correlates for a 
given overall desired physical, mental, or 
physical and 
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mental delta." 


A second stage in the research would be 
to test the correlates and porthole 
insertions upon a statistically significant 
cross section of ordinary people, and/or 
specialized populations (such as toughened 
soldiers). The program would evolve a 
highly complex, very effective, ever- 
improving science and technology of mind 
and behavior control and engineering 
mechanisms, complete with finished 
database and developed applications 
equipment. 


The Dielectric Body as a Ship With 
Portholes 


Again let us review what the EM 
transverse wave irradiation from the body 
dielectric represents. Think of the body 
dielectric as a sort of "ship", with lots of 
portholes. When it gets irradiated, certain 
operations happen internally to that 
radiation, i.e., certain "processes" and 
"interactions" occur, which change both 
the mental and physical states. The output 
emissions back from the body dielectric, 
out through the filtering "portholes", will 
directly correlate to what has happened 
inside the ship. 


It is terribly important to realize that one 
can use the same frequencies and spectra 
coming back out of those "portholes" to 
insert EM signals and waves etc. back in 
there, and into the deepest processes going 
on in the body and in the mind (at all 
levels, including the deep unconscious). 


times. So it will reach directly into and 
affect any and every part of the dielectric, 
as you wish, and in whatever manner you 
have correlates for. 


We filed an invention disclosure“ on the 
above correlate and "back-porthole" 
process for use in directly inducing full and 
efficient conversion directly to time- 
density (scalar, or time-polarized) EM 
waves inside the body/ cells, therefore 
immediately and directly time-excitation 
charging the body cells and all their 
internal components. 


Subtracting the Normal Correlates 
to Obtain the Deltas 


A specifically diseased body, e.g., has a 
specifically tailored change in its "normal" 
emission spectra, because of the disease 
condition alteration of its resident 
spacetime curvature engine. By having a 
database for the normal emission spectra of 
the healthy body, one can subtract it from 
the actual emitted spectra, to obtain the 
"delta spectrum". 


If the correlates have been previously 
determined by the above mentioned 
research program, then one may simply 
introduce an amplified "delta spectrum" 
into the body, i.e., through the portholes. 
This will immediately time-excite the cells 
and their components throughout the body, 
particularly where that disease does exist. 
It turns out that the time-excitation 
charging by that method will "pump" those 
diseased cells in the time domain. The 
cells themselves (and all their parts) are 
highly nonlinear—to time-excitation 
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Remember, whatever you put back in charging, they are totally nonlinear. So 


there, is going back through the they will act as rather perfect pumped 
"mixmaster" hopper. It will be iteratively phase conjugate mirrors, but pumped in the 
phase conjugated and interfered with by time-energy domain rather than in the 
everything, countless spatial 


RE-RADIATION WITH ALTERATIONS 


Recorders & Broadband Amps 
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Alterations Data 
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Receiver-tran smitters 
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__. bandwidth and amplification 
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from database 


TIME EXCITATION CHARGE |S STRUCTURED TO CONTAIN THE PRECISE 
SPACETIME CURVATURE ENGINES FOR TIME-REVERSAL AND STEERING. 
CHARGING OCCURS QUICKLY. ENGINES CONTINUE TO WORK FOR AN 


EXTENDED PERIOD AFTER CHARGING CEASES. 


Figure 12. Using an amplified replica of the body's own dense, broadband signal 
complex, containing added alterations, to irradiate the body and produce 
deeply-penetrating precise time-density charging for cellular time-reversal 

while steering the time-reversal trajectory to also correct a congenital condition. 
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energy domain. This is a dramatic 
extension to nonlinear phase conjugate 


optics theory. 

General relativity tells us that each 
specific detail of the mass and energy 
structure of each cell and all its parts— 
down to the finest details—is accompanied 
by a precise set of spacetime curvatures. 
By reintroducing the same energy as the 
disease delta TW waves, the affected cells 
add the phase conjugates, converting the 
inserted TW signals into longitudinal EM 
wave signals. The longitudinally-pumped 
cells again phase conjugate, converting 
these longitudinal EM waves to time- 
polarized EM waves, and "charging" the 
cells and all their parts in the time domain. 

Suddenly, at that point the resident 
spacetime curvature engine—rather than 
TW or LW EM waves-serves as the "input 
signal" to the cell-and-its-parts as pumped 
phase conjugate mirrors (PCMs), pumped 
in the time domain. An extension to the 
distortion correction theorem of nonlinear 
optics results. An exact, amplified 
antiengine for the diseased cells—i.e., a 
phase conjugate replica of the resident 
spacetime curvature engine—is formed. 
This amplified antiengine overpowers the 
resident disease engine, powerfully time- 
reversing the cells and their components 
back to a previous healthy state. The time- 
reversal actually occurs over a period of 
time after the "time excitation charge-up" 
ceases, say over the next week or two. 
Usually two to three quick irradiations are 
required, one week apart, to give a time- 
reversing period of three to four weeks. 

Even though appreciable forces are 
operating internally upon the cells and all 
their parts, there is no net translation 


force upon the cells or any part. E.g., as 


Pepper” states, 

"On a more fundamental level, the ideal 
lossless PCM reverses all the quantum 
numbers of the incident photon (i. e., linear 
momentum, angular momentum, etc. ). It 
can be shown that the PCM therefore 
experiences no linear or angular 
momentum transfer from the incident 
photons; hence, the PCM is free from 
photon radiation pressure and torques." 

Note that, in ordinary EM theory, it is 
precisely translation forces that are 
engendered upon charged mass by EM 
fields. This process is quite different. In 
biological terms, this process 
dedifferentiates (in physics: time-reverses) 
the diseased cells and all their components 
—including the genes—back to an earlier 
healthy state. 

By taking a diseased body and feeding 
back into it an exact amplified replica of its 
emitted TW spectrum, one can force the 
body to "time-excitation charge" all cells 
and their components immediately, with 
high efficiency. The human body and 
every cell and every part of every cell does 
the necessary "calculation" for the exact 
antiengine for each part. Since time is 
extremely condensed spatial EM energy 
(by a factor of almost 10!”), a startling 
contraction occurs in the radiation time 
required to time-charge the cells and their 
components and charged particles. This is 
a method for instant initiation of time- 
charging, hence it is extremely rapid. 
What took Priore several hours of LW 


irradiation to accomplish in the body,2 can 
now be done in seconds with this 
"thwarting" and spectrum transduction 
method. In fact, it is an intense stress on 
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the body, and—say—should only 


— ~~ “7 \ ™ Antenna Pad 


Figure 13. Portable first-method treatment unit proposed to the Department of 
Defense. For treating and curing mass casualties from terrorist BW 
attacks on U.S. population centers. 
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be continued for 30 seconds or so. We 
highly stress that overcharging in this time 
domain can be detrimental or even lethal if 
prolonged. 

At the end of the very short time- 
excitation charging time, the body is "time- 
excitation charged in all its minutest 
particles". So everything is therefore 
pumped in the time domain for the next 
several days after the irradiation is 
removed, since the time-charge decays 
very gradually over a period of time. 
During that decay period, every part of the 
cell and body acts as a pumped phase 
conjugate mirror material, pumped in the 
time domain rather than in the 3-space 
energy domain. When time-pumped, the 
mass itself reverses to a previous physical 
state. This can be used for both nonliving 
and living masses. Because there is no 
forcible translation manipulation of the 
cells and their parts, it can be utilized on 
living cells in vivo. In the case of diseased 
cells—e.g., AIDS-it appears that three 
precisely determined 30-second "AIDS 
correlate" irradiations a week apart, should 
be sufficient to completely cure AIDS, 
including removal of all HIV-genetics 
changes from every previously infected 
cell of the body. Also, it would 
accomplish considerable rejuvenation of 
the body (making the body younger). 


Rejuvenation: Restore the 
Telomeres and Produce Immortal 
Cells 


Saving Most of the Casualties from 
Mass Terrorist Attacks 


To defend against things like anthrax 
attacks on our civilian population centers, 
we also have recommended to the U.S. 
Government the crash development of 
small, portable treatment machines—using 
similar "antiengine-forming" and cellular 
reversing "porthole technology". [See 
Figure 13 on previous page]. Such 
portable machines could be developed 
cheaply and quickly, and present 
government facilities could be used to 
massively attack the correlate database 
production problem. The portable 
treatment units could be cranked out by the 
hundreds of thousands and flooded down 
through emergency response agencies such 
as the police forces, the National Guard, 
emergency hospitals, emergency response 
teams, etc. 

Each device could be used in "assembly 
line" fashion upon hundreds of sickened 
patients, in case of a WMD (weapons of 
mass destruction) attack upon one or more 
of our cities. The first generation 
equipment would save probably 70% of 
the stricken (as from anthrax, etc. ). With 
second generation equipment, one would 
expect 90% of the stricken casualties could 
be saved. 

Just now, there is a very dim prognosis 
for all those casualties, using present 
available treatment capabilities. Time and 
lack of vaccines defeats just about 
everything that can be done. Brutally 
speaking, most of those unfortunate 
enough to breath in anthrax spores from an 
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In fact, it is now known that the gradual 
loss of the telomeres—the natural ends of 
chromosomes—in a cell's chromosomes is 
what causes the cell to age. The gradual 
loss of the telomeres and the resulting 
shortening of the chromosomes represents 
a cellular "disease state" or "disorder" 
state" accompanied by a precise delta in 
the spacetime curvature engine 
accompanying every affected (aging) cell. 

By determining the correlate for that 
precise telomere loss in the aging body's 
emitted radiation spectrum, an effective 
telomere regeneration process immediately 
emerges. One simply amplifies that aging 
"precise telomere reduction" correlate and 
reradiates the body with it, passing an 
amplified correlate back into every cell of 
the body. The cells and all their parts— 
including the chromosomes—add the 
phase conjugate replicas, converting the 
incoming TW EM correlates to 
longitudinal EM wave correlates. The 
cells again phase conjugate the LWs and 
add the phase conjugate replicas, 
converting the LW correlates to time- 
polarized EM wave pumping correlates. 
This latter process time-excitation-charges 
the aging cells and all their parts, including 
the genes and chromosomes. The cellular 
matter itself produces the amplified "aging 
antiengine" for each and every cell and 
telomere ending. The result is to again add 
telomeres, converting the cell back to a 
younger, more vigorous cell, and reversing 
the process of aging. 

We point out without further elaboration 
that these methods also introduce direct 
engineering signals into the body's master 
cellular control system, including the 
regenerative subsystem. Hence the body's 
regenerative subsystem is involved in 
helping produce the necessary engines and 
operate upon the short telomere chains to 
add back telomeres. More specifically, the 
regenerative subsystem is changed into 


attack, are going to die. At least 80% of 
them will expire, in spite of everything the 
present system can do for them. 

Note each device could rapidly treat a 
whole series patients, one right after the 
other, merely laying them between 
"plankets" containing wire antennas, 
irradiating with the proper correlate 
spectrum quickly, moving on to the next 
patient, irradiating quickly (seconds), etc. 
The entire apparatus could be made to fit 
in a large suitcase-sized container, and it 
would be highly portable and controlled by 
a laptop-sized computer. 

Unfortunately, so far the DOD doesn't 
even understand what the heck we're 
talking about! The National Institute of 
Health (NIH) and the National Science 
Foundation (NSF) are not interested at all. 
After all, it isn't drugs, vaccines, 
antibiotics, etc. — which are simply not 
going to do the job. However, those are 
what the government and scientific 
communities are going to finance to the 
tune of hundreds of millions of dollars. 
They are then going to lose almost all 
those mass casualties when the terrorist 
attacks on our population centers 
inevitably occur. 

Those are Americans. They are going to 
die. Most of them could be saved. We 
ought to save them. 

For any change in state (physical, 
chemical, emotional, mental, perceptual), 
the body dielectric "portholes" change and 
the output spectrum changes. The delta 
from zero reference now represents that 
exact change. 


Where Western Mind Control 
Research Has Probably Arrived 


Western mind control researchers 
probably first established a correlation 
database of porthole emission correlates to 
changes in internal states, both physical 
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perfect consonance with the external 
introduction of the amplified antiengines. 
That exact process can be used to 
rejuvenate the aged population and remedy 
most of the debilities of growing old. That 
is how we eventually intend to do it, if we 
can convince the U.S. government and the 
U.S. scientific community to perform the 
necessary research and validation. 
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and mental. They almost certainly 
recognize the peculiar participation of 
every part of the body dielectric in the TW 
emission spectrum from the body. They 
will almost certainly have opted for this 
"porthole" notion of some similar 
expression of it, and the "thwarting" of 
these "relaxation and release" emission 
processes to engender internal physical 
changes in the body and in the brain-meat- 
computer, as they see it. 


http://www.cheniere.org/explore%20articles/mind%20control3/p04.htm (3 of 3)24.4.2005 23:44:23 


New Page 3 


They probably experimented with 
different TW EM radiation mixes, to see 
what the body emission change to, and 
what states are induced. Undoubtedly they 
found that the induced states began to 
correlate with the former emission delta 
data base. That is, they found out which 
delta emissions spectra, reversed and 
amplified and fed back thorough the 
portholes, produce what internal changes. 

Use for healing is the simplest of all. 
Use for killing or debilitating is more 
complicated. Of course weapons 
researchers wish to look only at the killing 
aspects. That is something they 
understand. They do not understand 
healing, for they do not even have the 
"regenerative" or "healing" mechanism in 
any of the scientific papers or texts. 


Becker® came closest in this country, and 
Priore did it in France. Both of those 
scientists were suppressed and paid a bitter 
price for their revolutionary and innovative 
research. 

But look at what has been done, by 
"input-output" correlation research. The 
scientists will have a database now, that 
tells what state emerges in the body and in 
the mind, for what irradiation spectra 
(frequency, relationships, phases, 
amplitudes, wave shapes, etc.) one uses. 
And they did not work out all the wave-to- 
wave transductions ongoing in the mind 
and body connection and in the body and 
in the mind, individually, between 
TWULWUTDW. 

We suspect that this is the course 
Western mind control researchers will have 
taken, without even realizing the internal 
wave transductions occurring. And they 
would not be concerned with that. They 
would have what they want, for weapons, 
mind control, and behavior control. And 


of the internal "mix" of the dielectric and 
all its tiniest portions. So Western mind 
control researchers and rogue groups 
probably do get good results. 

We are not just picking on the U.S. 
government here! Internal divisive groups 
exist in all large and powerful groups, and 
joust for power. In highly classified 
groups, these groups are greatly enabled to 
joust more widely, unethically, and 
immorally because it is so deeply hidden. 
So very deep classification evokes the 
growth and intensity of rogue groups. It's 
the old "Power corrupts, and absolute 
power corrupts absolutely" routine. 

The implication is that in the West one 
or more highly classified, sustained, 
heavily funded developments in advanced 
mind control programs, probably exists 
and probably has existed for some time. 
Due to loose formation of rogue groups 
inside such programs, they may have dual 
or triple purposes, may not operate under 
very much legitimate government control 
at all, and may operate specifically for the 
purposes of the rogue group or groups that 
have gained control. 

In a nutshell, that's what may be going 
on in the clandestine mind control projects 
in several Western governments. The 
involvement of at least some rogue groups, 
some being "cowboys" who operate well 
outside all laws and ethics, could also 
result in such things as assassinations, 
clandestine testing on individuals without 
their consent, etc. In short, it could 
account for what seems to be actually 
occurring. As also is "usual" in such a 
mess, one or more of the rogue groups 
eventually may become very powerful 
because their secret weapons are very 
powerful. They may become confident, 
thinking they have the "best in the world." 
They may actually believe they are ahead 
of the Russians. 
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they would of course ignore the healing 
aspects. And they would get results of 
course, revolutionary results. So they 
would undoubtedly classify the program 
very highly, thinking that they had the best 
of the best. 


Rogue Groups May Also Have 
Arisen to Divert the Purpose of the 
Projects 


And that is where real problems may 
arise. Every human group has within it 
competing subgroups, jousting for power. 
The more highly classified the group and 
its activities, and the less that is known 
about it outside its confines, the more 
strongly and secretly the subgroups can 
play. So they can emerge as rogue groups 
pursuing their own agendas, not that of 
their duly elected governments. In the 
extreme, such a deep black program can 
even become a "captured" program, which 
is totally in the hands of rogues and no 
longer reports to or is bound by the dictates 
of the parent government. 

It has long been suspected in some 
quarters that even the US's highly 
classified research community may be 
riddled by such rogue groups, and so may 
be certain highly sensitive parts of the 
Research and Development community. 

Remember that, in every large and 
powerful human organization, the basis for 
rogue groups is power and secrecy. They 
are always seeking to increase their power, 
control, influence, prestige, etc. Nothing 
else. Patriotism and mission are—to rogue 
groups—often just idle words. They have 
their own agendas. And being rogue 
groups, they may well bring in unethical, 
immoral tricks: assassination, bribery, 
entrapment, disinformation, plausible 
deniability, etc. A certain percentage of a 
highly secret rogue group will wind up 
using all these things and more. It's a 


Where the Russians Probably Have 
Arrived 


On the other hand, the Russians will 
have developed instruments for detecting 
and isolating the LWs and the scalar 
waves, in addition to the ordinary mundane 
instruments for measuring the TWs. So 
they will have not only the TW correlates, 
but also the much finer TWULWUTDW 
(scalar EM wave) correlates. They will 
understand and employ the use of vacuum 
engines (spacetime curvature engines) 
which Western researchers will often 
invoke but not understand or even be 
aware that this is what is being invoked. In 
other words, Western researchers probably 
just use the old method of "input fi set of 
functions fi output". That is the standard 
basis for almost all Western system 
analysis. With it, one doesn't have to know 
the exact functions and processes going on 
in the middle. One just determines a 
transfer function from a given input to the 
output that results. Then one catalogs that 
transfer function. One does that for lots 
and lots of transfer functions for 
particularly desirable results, and one has 
the system analysis. One also has the 
immediate basis for a rapidly-developed 
applications technology. 

Western scientists are good system 
analysts. But they have little or no 
comprehension of what is really going on 
in that "inside the ship functions" portion, 
even though they have determined the 
transform function which acts upon the 
input to give the "from the portholes" 
output. 

The Russians, with their additional 
knowledge of the actual mechanisms in the 
transforms, will be much more advanced 
than the West, because their fundamental 
psychoenergetics science is far more 
advanced, so long as we continue to use 
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human characteristic, the old primate 
dominance game. Only now disguised and 
hidden under deep classification. 
Nonetheless, the "simplified" TW EM 
"porthole correlate" approach will yield 
very positive results, due to the correlation 
existing with the LW s and scalar portions 


the old U() electrodynamics. Further, the 
Russians have decades of use of 
longitudinal interferometry beams to reach 
right through the earth and ocean and 
produce stringent EM effects at a distance. 
So they will also be able to do the same 
things here in "mind control" with LW 
interferometers, through intervening mass 
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including the earth and ocean. Western mind-control 
scientists and their rogue groups—assuming they exist as 
postulated—tlargely will not be able to do that, and 
probably won't even recognize Russian testing of 
psychoenergetics weapons directly in or over Western 
nations. 


Russian Lethal Psychoenergetics Mind Control 
Tests Over the U. S. 


In fact, the KGB tested just such highly advanced mind 
control weapons over the middle of the United States in 
1997 on two occasions. The tests were conducted against 
Captain Button in his A-10 "Warthog" aircraft on April 2, 
1997 [See Figure 14], and upon Captain Svoboda in her A- 
10 "Warthog" on May 27, 1997. [See Figure 15]. 

Over Arizona, Captain Button was thrown into a 
hypnogogic state, and his perceptions instantly altered and 
controlled. In his instant "dream-waking" state, everything 
seemed perfectly normal. His sense of direction was 
altered a bit more than 90 degrees, so he simply corrected 
and turned and "flew toward the range", actually flying off 
course by more than 90 degrees and ignoring radio 
contacts. He flew right on out of Arizona. At one point he 
circled, probably thinking he was over the range, and he 
probably dropped his ordnance there. Then he "flew on 
back toward home," as he thought in his waking dream 
state, until his fuel ran out and he crashed and died in the 
explosion—dream-thinking until he died that everything 
was normal. All the while, his sense of the passage of 
time was altered. To him, in his dream-thinking, dream- 
acting 
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state, everything was normal and nothing untoward had 
happened. So the distant KGB transmitters and associated 
psychoenergetics team controlled him for over an hour. 

Indeed, that was the exact purpose of the test: 
demonstrate control (at a great distance) of a skilled 
person performing highly skilled tasks. A secondary 
purpose was to stimulate the U.S. government, watch its 
investigation and findings, and ascertain if the U.S. knew 
of the extent to which Russian KGB mind control 
weaponry had advanced. Obligingly, we proved to me 
KGB that we did not understand what had actually 
happened to Captain Button. 

Captain Svoboda was from the same Wing as Captain 
Button and was its most experienced night fighter A-10 
pilot. In fact, she taught other pilots the fine points of 
night flying combat missions in the A-10. About two 
months after Captain Button's bizarre flight and death, 
Svoboda was engaged in night target bombing on the 
range. Rising from her ordnance drop on me target, 
Svoboda was suddenly struck and rendered hypnogogic 
and in a waking-dream state. Her sense of the vertical was 
instantly reversed. Superb pilot that she was, she 
immediately dream-perceived she was diving, not 
climbing out of the delivery. She instantly corrected to 
"climb out". So in the real world she dived sharply into 
the ground and her aircraft exploded. 

This test demonstrated the instant alteration of a skilled 
pilot's perception, causing that pilot to inadvertently react 
promptly in an unintentionally suicidal manner. A 
secondary purpose of the test was to stimulate the U.S. 
government system again, to see if the system recognized 
what had 
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A-10 Mysterious Flyaway and Crash 
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Figure 14a. Captain Button’s mysterious flyaway and eventual crash. 
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occurred. Sad to say, it did not and it has not. It was 
lamely speculated that Svoboda probably looked over her 
shoulder like a rank greenhorn, and inadvertently dived 
her aircraft into the ground while looking back at the 
target. If there was one pilot in the USAF who would 
have not done that, it was Captain Svoboda. At any rate, 
the KGB determined that the U.S. scientific, intelligence, 
and governmental communities did not have the foggiest 
notion of what had occurred. 


In private proprietary communications we have 
explained further, to proper parties, exactly the reasons for 
these two tests, and what exactly was being tested, and 
what is its planned strategic use. 


The Final Race for Direct Mind Control of the 
Entire Human Species 


The KGB psychoenergetics weapons scientists— 
because of their direct measurements and detections (and 
use) of t-polarized waves and LWs for decades—also 
understand that Jung's collective unconscious mind (of the 
entire human species) also has its own time-like operations 
and correlates, which one measures also when using t- 
polarization measurements and sorting it all out. The 
collective unconscious mind operations are buried several 
levels deeper inside the recursive Whittaker structuring 
inside the EM fields, waves, and potentials. 

The KGB scientists also know that something very like 
Gaia— a collective unconscious mind for all species on 
earth—also exists, and they are striving to be able to sort 
out and measure that one as well. The Gaia operations are 
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buried even deeper in the recursive structuring inside the 
EM fields, waves, and potentials. If one reads some later 


books by Kaznacheyev,” e.g , this human species 
unconscious mind aspect and the biosphere unconscious 
mind aspect emerges loud and clear, if one interpolates 
between the lines, so to speak. Actually, from day one, the 
Russian mind control scientists have had their eventual 
goal set upon this "deeper area of mind and possible mind 
control" of the entire human species. 

I am convinced that the KGB psychoenergetics 
scientists understand this deeper area. If they can learn to 
directly engineer the collective human species 
unconscious, they can then convert the human species 
easily into a sort of "ant" society, modeled along ideal 
Communism lines, except of course with an excluded 
"hierarchy at the top" running everything. The "ant 
society"—communist style—is still a variation of 
feudalism (all systems tend to feudalism or some form 
thereof). 

The KGB psychoenergetics weapon scientists are 
seriously pressing on toward that very goal. In my opinion 
they are not very far from it right now. It is simply a 
matter of developing sufficiently complex equipment to be 
able to directly engineer the time-domain substructuring at 
sufficiently deep levels. It is a doable, although it is very, 
very complex and very, very difficult. On the other hand, 
they have been at it for decades. Even in the 50s the 


Russians already had the old LIDA device,” capable of 
inducing a catatonic trance-like state in a mammal—either 


12 . 
a human or a cat, ~~ for example. Some versions of 
Russian mind control devices were used on Russian 
soldiers in the 


Figure 15 
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Figure 15. Captain Svoboda dives headlong to her death. 
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Afghan War to condition them for 


; IZ 
performance of merciless acts.~ 


Potential U.S. Rogue Groups and 
Two Recent Examples 


Meanwhile, rogue groups amongst 
Western clandestine mind control 
researchers will probably arise if they have 
not already done so. They will likely seek 
to increase their personal control and 
further isolate the programs from orthodox 
government review and from government 
and legislative control. They may even 
divert the research into highly illegal and 
unethical means, because it furthers their 
own rogue agendas. That is how 
clandestine U.S. government research can 
sometimes go sour, unless great care is 
exercised by the oversight committees in 
the House and the Senate. 

Sometimes when rogue groups do gain 
control and total secrecy of a given new 
technological area, then what appears to be 
"U.S. government operations" do start to 
encompass a criminal and unethical 
operations, hidden usually beneath the 
deep veil of high classification. Also, if it's 
"scientific," no one is ever brought to 
justice, even if the "evil science actions" 
are uncovered and publicly revealed. 


We Certainly Have Proof of Such 
Rogue Activity. For Example, Here 
are Two Prominent Cases: 


1. For three decades, scientists from 
the U.S. government, universities, 
and civilian contractors secretly 


as a result of those ghoulish 
experiments. So what 
happened when this 
gruesome thing was 
revealed? Again President 
Clinton publicly 

apologized! The head of the 
Executive Branch did not 
turn the macabre matter over 
to his Attorney General to 
prosecute. How many of 
these scientists were 
indicted? Not one. How 
many are going to be 
indicted? Not one. Suppose 
again this had been done by 
a private doctor in his own 
private clinic. You get the 
point. 


There is Little or No Punishment of 
Rogue Scientific Groups 


Shockingly, the U.S. government at the 
highest level has directly shown (and these 
are not all such cases by any means!) that 
mass crimes against U.S. civilians, 
perpetrated by portions of the U.S. 
scientific community in direct conspiracy 
and in secret, will likely be condoned. The 
perpetrators will not be indicted, tried, or 
convicted. 

Note the connection of the "rogue 
groups" thesis to the above incidents. Note 
how rogue scientific groups got away with 
it in both these cases. There may be other 
rogue scientific groups getting away with 
such things today. They should not be able 
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conspired to treat unsuspecting 
human patients with whole body 
nuclear radiation, including some 
retarded children and cancer 
patients. Some of those patients— 
including some of the retarded 
children—died as a result. These 
illegal experiments were conducted 
in great secrecy, and the results 
were highly classified. Eventually 
these actions were revealed, and a 
Presidential investigation 
committee investigated. These 
experiments would seem to be little 
different from the WWII Nazi and 
Japanese experiments on human 
prisoners. Are those U.S. scientists 
who were responsible for those 
retarded children's’ deaths any 
different from the Nazi scientists 
and criminals we executed at 
Nuremberg? So what happened 
when this terrible thing finally came 
out into the open? President 
Clinton publicly apologized! How 
many of the responsible scientists 
were indicted for murder? Not 
one. None is ever going to be. 
Suppose a doctor here in South 
Alabama, with his own private 
clinic, had secretly irradiated those 
human patients and retarded 
children with whole body nuclear 
radiation, over a period of 30 years, 
resulting in some agonizing deaths. 
How many state and federal 
agencies would have come after 
him with arrest warrants? Probably 
about 50 or so. Would he have 
been indicted, tried, convicted, and 
executed or sent to prison for life? 
Absolutely! Would the President of 
the United States have apologized? 
Not on your life; he would have 
turned it over to the U.S. Attorney 
General with a strong directive to 


to get away with it. But they can. 

Perhaps a most startling additional part 
of those two incidents is that there was no 
great public outcry from the scientific 
community, deploring these murders and 
demanding that the criminal scientists be 
indicted and tried. 

As the old saying goes, "By their silence 
they have convicted themselves." The 
organized scientific community, as a 
community, has shown that it has little or 
no ethics, and—while deploring any 
scientific murdering that "gets revealed,"— 
is not really interested in justice. In short, 
much of the U.S. scientific community 
may now have very little ethics left. 

We are not talking about normal 
individual scientists, but the Big Science 
community. There is a whale of a lot of 
difference between the two. In the Big 
Science community, there can be and there 
are rogue groups. Lots of them. There is 
deep cover, deep classification. And there 
is very probably advanced mind control 
research and testing, be it legal or illegal. 
Hopefully most of it is legal and 
constrained. However, some of it is almost 
certain to be illegal and ill constrained. 

Human beings are still human beings. 
All the good and evil is still there, 
regardless of the group. The stage settings 
change, but the cast of characters and the 
play never change. 

It's sad, but 'twas ever thus. Hidden 
parts of our own governments—and other 
governments throughout the world—are no 
different from the old medieval groups, 
where nobles etc. were always plotting 
against the king, or using the king's power 
for their own nefarious end. The rogue 
groups today are no different from all the 
scheming and conniving groups that 
destroyed the Roman Empire. Great 
empires fall from within, not usually from 
without! 
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investigate and prosecute on 
criminal charges. 

2. Again for three decades, scientists 
from (i) the U.S. Government, (ii) 
universities, and (iii) civilian 
contractors conspired to give poor 
syphilitic blacks in Tuskegee, 
Alabama a placebo while ostensibly 
treating them for syphilis. The 
purpose of the program was to 
deliberately observe and record the 
ravages of the disease to its fruition 
in their wracked bodies. So the 
scientists deliberately sat there and 
watched their brains rot and their 
bodies rot. They kept meticulous 
notes, of course. It was very 
scientific. And it was macabre. 
They "treated" some 400 blacks in 
the "program." Over 100 blacks 
died 


Conclusion 


This concludes our brief portrayal of the 
probable directions that mind control 
research has taken, in Russia and in the 
West. It is a novel and powerful area, and 
it poses both severe dangers and great 
benefits to all the peoples of the Earth. 

Let us hope this great new area, already 
off to a bad start, can be bridled and 
steered in the direction of helping and 
healing people, rather than killing or 
abusing them. The excesses in its bad use 
are a potent threat to all nations on earth. 
Yet it can revolutionize medical science, 
education, communication, and 
psychology. Eventually it can engineer the 
mind and memory directly, beneficially. 
We foresee the day—perhaps 30 years 
hence—when education will be 
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accomplished by directly loading the 
software into the mind. Then in three 
weeks one will "load" a doctorate, say, in 
physics. In three more weeks one will also 
load a doctorate in chemistry. Another 
three weeks, in electrical engineering. 
Another three weeks, an M. D. And so 

on. When that happens, then truly 
everyone on earth can be educated. 
Freedom from ignorance may well be 
another great freedom that is legally 
recognized. There will be no impoverished 
large groups lacking the education to find 
decent, productive jobs. 

We urge all nations to use the principles 
involved: not for human abuse, but for 
healing, educating, uplifting, and life- 
expanding of every person on Earth. If we 


446955, Oct. 23, 1998, 
forwarded to US. Patent Office 
on Nov. 4, 1998. 

5. A very good introduction to 
nonlinear phase conjugate 
optics is given by David M. 
Pepper, "Nonlinear Optical 
Phase Conjugation," Optical 
Engineering, 21(2), March/ 
April 1982, p. 156-183. Also 
see David M. Pepper, 
"Applications of Optical Phase 
Conjugation," Scientific 
American, 254(1), Jan. 1986, 
p. 74-83. 

6. Pepper, Optical 
Engineering, ibid., p. 158. 

7. See T.E. Bearden, 
Energetics of Free Energy 
Systems and Vacuum Engine 
Therapies, Tara Publishing, 
Internet node www. 
tarapublishing.com/books, July 
1997. See also T.E. Bearden, 
"Energetics Update and 
Summary, " Part I, Explore, 7 
(6), 1997, p. 60-67, Part II, 
Explore!, 7(7), 1997, p. 53-56; 
Part III Explore!, 8(1), 1997, p. 
53-56; Part IV; Explore!, 8(3), 
1997, p. 56-63. See also T.E. 
Bearden, "Vacuum Engines 
and Priore’s Methodology: The 
True Science of Energy- 
Medicine: Parts I and II" 
Explore!, 6(1), 1995, p. 66-76; 
6(2), 1995, p. 50-62. 

8. E.g., see R.O. Becker; 
Charles H. Bachman, and 
Howard Friedman, The direct 
current system: A link between 
the environment and the 
organism, " New York State 
Journal of Medicine, Vol. 62, 


http://www.cheniere.org/explore%20articles/mind%20control3/p09.htm (1 of 4)24.4.2005 23:50:11 


Mind Control and EM Wave Polarization Transductions 


do, we shall all have a far brighter future. 
Then we shall check what has started out 
to be the Sword of Damocles and turn it 
into the golden Millennium. 

We are reminded of a poignant quote 
from Teilhard de Chardin: 

"Someday, after we have mastered the 
winds, the waves, the tides and gravity, we 
shall harness for God the energies of love. 
Then for the second time in the history of 
the world man will have discovered fire." 

May the nations of the world utilize the 
new mind engineering science to truly free 
all minds into a common love of, and 
respect for, their fellow humans of every 
color, creed, and circumstance. As de 
Chardin envisioned, may we use the new 
science to discover a new fire, burning 
clearer and brighter than anything that has 
gone before. # 
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THE NEUROPHONE 


Another device that uses the new hyperspatial, virtual state, nested 
modulation technology (and has done so for seventeen or eighteen years) 
is Dr. Pat Flanagan's neurophone. With brilliant insight and intuition far 
beyond that of science at the time, Pat invented and patented the 
instrument by the time he was seventeen years old. The neurophone is a 
device that, contrary to all present theory and knowledge, will directly 
"pump the brain" and reproduce sound and information directly in the 
brain and mind system, without going through the auditory system at all. 
A simplified diagram of Pat's improved neurophone is shown in Figure 
11. 
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Figure 11. A simplified diagram of the improved Flanagan neurophone 
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Briefly, the device takes a complex signal, such as the sound of an 
orchestra playing a musical interlude, and electrically processes it as 
shown in the figure. First the signal is passed into a section that clips 
everything into a series of square waves, remarkably analogous to the sort 
of clipped waves Lisitsyn confirms are the information carriers of the 
human brain. Next the square waves are differentiated, yielding a series 
of sharp spikes (note that these spikes retain the pulse-time content of the 
clipped signal). These spikes are again differentiated, and since these are 
finite spikes with real nonzero rise times and decay times rather than 
theoretical constructs, a series of noisy spikes results from the second 
differentiator section. From here, the noisy spikes are introduced to 
special contact electrodes, one of which is normally placed on the 
forehead, while the other may be placed almost anywhere, including on 
the foot. Nowhere are any sound waves introduced to the head. 

The square-wave clipper section reduces the complex signals, their 
overtones, and their complex modulations to square waves, retaining the 
temporal content of the wave mix but not the waves themselves. The first 
and second differentiators heighten or filter through the temporal content 
of the higher-order differentiations, that is, they serve as a band pass filter 
unit to accent the time keying of the neutrinic and mindfield portions or 
aspects of the signal. When these time spikes are then introduced across 
the body as pulsed voltages, they are modulated directly on the dendrite 
firings of the brain and nervous system, providing direct and pulsed 
modulation of the neutrinic and mindfield component channels of the 
mind-brain-consciousness-life loop itself. Thus the neurophone directly 
inputs information into the brain and nervous system, bypassing all the 
normal sensory systems that lie between the mind-brain loop and the 
outside environment. 

Indeed, a similar development has been reported by two University of 
Missouri researchers. Dr. Donald York, a neurophysiologist, and Dr. 
Thomas Jensen, a speech pathologist, have recently reported identifying 
and decoding twenty-seven words and syllables in specific brain wave 
patterns and correlating these electroencephalographic patterns with both 
the spoken word and the silently thought word in about forty subjects. At 
present, Dr. York and Dr. Jensen are programming a computer with a 
brain wave vocabulary, to monitor and read the EEG of a stroke victim's 
brain and help stroke victims who have lost their powers of speech to 
communicate. 

While all such developments can obviously be misused, their potential 
for assistance to mankind is enormous. Indeed, my own premise that 
brain linkage is possible and can be used to advance all mankind to the 
sixth stage of species evolution is slowly being proven. It is within our 
reach now to develop a multi-channel communications system that will 
directly link brains, minds, and consciousness into a single functional 
being; and I have already pointed out that the psychokinetic power of the 
emergent entity increases exponentially with the number of linked stages. 
The normal corpus callosum linkage of the two cerebral halves in each 
human head proves that brains, minds, and beings can be linked and 
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integrated into one. 

The Excalibur Briefing details the basic concepts of the theory involved 
in hyperspace-virtual state engineering, and thus in the engineering of 
mind-life-consciousness links to multicellular organisms here on earth. 
Pat Flanagan's neurophone proves that complex information can be 
implanted directly in the brain and mind, bypassing the normal isolating 
barriers. Drs. York and Jensen have shown that the brain wave does 
indeed contain recognizable, decodable information analogues. Lisitsyn 
has already reported measuring the number of independent channels 
involved and has documented the importance of the clipped brain waves 
as opposed to the sine-wave content. If we have the vision, we can still 
develop a brainlink and rapidly apply it to link sixty to one hundred 
persons, thereby opening a conscious, multidimensional "eye" for the 
collective human unconsciousness, gently rousing ZARG into 
wakefulness, and fulfilling human destiny without undergoing the 
psychotronic Armageddon planned by the Soviets. The time is short, but 
it can still be done if the funding, the vision, and the team can be 
established on a crash priority basis. 


SOVIET "WOODPECKER" SIGNALS 


But, as I have said, all this can be used for the detriment of mankind as 
well as for its benefit. Unfortunately, it appears that the Soviet Union has 
chosen to weaponize the effects on a global scale. A prime example is the 
"woodpecker" signals emanating from the USSR in the 5-30 megahertz 
region and interfering with communications around the earth. 

These complex woodpecker signals appear to originate from two or 
three dozen powerful Soviet transmitters, each with a power estimated as 
high as 40 megawatts (Figure 12). 
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Figure 12. The Soviet "woodpecker" signals 


The pioneering experimental measurements of these signals by Dr. 
Robert Beck and William Bise have shown just how deadly a potential 
may be possessed by the signals. These measurements have been 
performed in Eugene and Portland, Oregon; Los Angeles, California; 
Huntsville, Alabama; and several other locations. They have been 
particularly significant on the West Coast in and around Eugene, Oregon 
because of the presence of a direct current transmission line several 
hundred miles long, which has acted as a long wire antenna, picking up 
the signals and rebroadcasting them with appreciable gain in the vicinity. 

Typically the signals may be found on, say, sixteen different carriers 
between 10 and 20 megahertz. Twelve of the carriers may appear normal, 
with normal side-bands, and the other four may have the carrier and both 
sidebands suppressed but still show the biologically significant 
modulation (for example, 10 hertz). On all sixteen channels a strong 10 
hertz modulation may appear, all perfectly time synchronized and in 
phase channel-to-channel. The received signal from one of these carriers 
may be twenty-five to thirty times as strong as the earth's back-ground 
magnetic field, which is oscillating at approximately 7.0 to 7.5 hertz. 
Other complex modulation frequencies, many of them changing, are 
present on the various channels. 

Normally, the brainwaves of mammals in an area are gently entrained 
by the normal oscillations of the earth's magnetic field and are oscillating 
along at, say, 7.5 hertz. Under continuous radiation from the Soviet 


http://www.cheniere.org/books/excalibur/neurophone.htm (4 of 6)24.4.2005 23:51:59 


THE NEUROPHONE 


woodpecker signals, a percentage (say 30 percent) of the mammalian 
brains may be captured by the 10 hertz modulation on the overpowering 
Soviet signals. These captured brains are now in forced oscillation and 
are riding along in phase with the 10 hertz Soviet modulation. In other 
words, a certain percentage of the human brains in an area will phase lock 
to the 10 hertz modulation, and that will effectively lock into those brains 
the sixteen carrier frequencies with their concomitant frequency mixes 
and complex signal modulations. If the signals are made much more 
powerful (for example, by focusing them onto one particular area or 
increasing the power of the transmitters), then a much higher percentage 
of brainwave entrainment can be accomplished in the targeted area. By 
simply adding on the desired modulation patterns, the Soviets can now 
pump material directly into the mind-brain-consciousness-life loops of the 
entrained brains. The weapon implications are enormous: raw emotion 
such as sheer terror or panic can be transmitted; death or disease patterns 
of all kinds can be transmitted; informational content (thoughts and ideas) 
can be impressed directly into the captured brains and minds and 
processed as if originating inside each brain itself. Indeed, as long as the 
Soviets keep the effects rather gentle, an entire population can be subtly 
influenced without governmental notice. Certain specific ELF 
frequencies can rapidly disable or even kill, and for wartime use those 
frequencies can be directly implanted in the captured brains themselves 
by the woodpecker signals. It appears that 1984 came a little early, and 
one can perhaps now understand Brezhnev's strange 1975 proposal to the 
SAL T negotiations that we should also consider outlawing the 
development of new weapons more frightful than the mind of man has 
ever conceived. 

The signals also have direct application against strategic targets other 
than personnel. For example, by incorporating the correct nested 
modulation pattern, the positron kindling (electron squelching) pattern 
can be impressed. By beaming through the earth (with a circularly 
polarized signal or with other complex modulation forms), a beam with a 
strong neutrinic component, which will squelch electrons and which will 
interact with great preference for strong voltages or strong magnetic 
fields, can be directed at a target complex. In the targeted area aircraft 
and communications systems can be disabled; automobile, truck, and 
other ignition systems will fail; power transformers and large motors and 
generators will fail; power transmission systems with their associated 
high voltages will fail; and so on. Even independent, self-contained 
emergency power equipment, such as at military installations and 
strategic missile sites, will fail to operate. Further, to some of these 
signals, the earth and the sea are as transparent as glass, and so 
underwater nuclear submarines can be electrically disabled on station 
before their missiles can be fired, while strategic missile complexes can 
be electrically disabled before their deadly nuclear missiles can be hurled 
toward their distant targets. If some submarines and land complexes 
succeed in firing missiles before being disabled, these missiles can be 
electrically dudded and scrubbed from the sky over Soviet territory while 
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still far from their intended targets. 

So, as stated at the end of Excalibur, the players are on stage and in 
place. The final act begins. One thing is sure - mankind will never be the 
same again after seeing the play! 
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VACUUM ENGINES AND PRIORE’S METHODOLOGY: 
THE TRUE SCIENCE OF ENERGY-MEDICINE 


Part I of Il 
© Copyright 1995 by T. E. Bearden 


Photo 1. (to the right) Priore’s laboratory. Work- 
bench with animal cage is in the right fore- 
ground, under a large overhead assembly to 
hold the coil for producing the rippling mag- 
netic field 


Photo 2. (below) Priore’s laboratory. Workbench 
now has coil installed. The rippling magnetic field 
descended vertically through the patient. The 
magnetic field was modulated by the wave/ 
antiwave output of 17 EM waves mixed in a ro- 
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tating plasma in a giant mixer tube. 


December 1, 1994 
Overview 


In the late 1960s and early 1970s, 
Antoine Priore and a team of leading 
French scientists demonstrated conclu- 
sive, total remissions of terminal tumors 
and infectious diseases in hundreds of 
laboratory animals. Their research was 
performed under rigorous scientific pro- 
tocols and funded by the French Govern- 
ment. The approach employed very 
complicated mixing of multiple EM sig- 
nals in a rotating plasma, and modulat- 
ing the mixed output upon a very strong 
rippling magnetic field to which the body 
of the test animal was exposed. Complete 
remission of the treated diseases was ob- 


tained. In addition, the animals’ immune 
systems were also restored to normal. 
Further, disease-specific antibodies were 
also created: a single drop of blood drawn 
from an animal that had been treated and 
recovered, and injected into the body of a 
second animal with the same terminal ill- 
ness, resulted in total remission of the dis- 
ease in the second animal and its total 
recovery. In the mid-70s Priore’s work was 
suppressed, because of hostility of the 
oncology community, change of the French 
Government and loss of further funding, 
and complete inability of physicists and 
biological scientists to even hypothesize a 
mechanism for the curative results. 


After a 10-year struggle to discover the 
Priore mechanism, the present author 
has proposed a sweeping new explana- 
tion for the exact Priore curative mecha- 
nism. It represents a totally new kind of 
medical therapy — one which can dra- 
matically treat and cure a breathtakingly 
wide variety of diseases. The electrical 
physics is based on the Stoney, Whittaker, 
and Ziolkowski decomposition of the 
scalar EM potential into bidirectional EM 
wave pairs. Deliberate assembly of such 
a structure forms a vacuum engine of 
nested curvatures of local spacetime.' 
Priore unwittingly made such a 
hyperspatially structured vacuum engine, 
one with the special characteristic that it 
time-reversed (dedifferentiated) diseased 
cells back to their earlier normal state. 
The Priore approach not only produces 
remission of a specific targeted disease, 
but also fully restores the cells and “fac- 
tories” of the patient's immune system 
because they too revert back to their pre- 
vious healthy condition.” 


'In short, Priore found and utilized a method of electromagnetically engineering general relativity in the laboratory — something physicists had not done and have no 
knowledge of. Neither have they done it overtly today, and neither do they have knowledge of it today. 
?We point out that chemistry is largely driven by charge and charge distribution. The new methodology essentially controls charge and its distribution. Hence it can 


control and order all the biochemistry. 
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Becker et al have shown conclusively 
that very weak DC currents and pulsed 
magnetic fields can produce cellular dedi- 
fferentiation (change to a previous state) 
and redifferentiation (change forward to 
anewstate). It follows that transcription 
(change of the genetics) must also be al- 
tered correspondingly. Becker was nomi- 
nated for a Nobel Prize for his experimental 
and theoretical demonstration of the 
mechanism. He also proposed a funda- 
mental electrical control mechanism to ac- 
count for his revolutionary results. 

Kaznacheyev et al have shown that al- 
most any cellular disease or damage can 
be transferred electromagnetically from 
one cell culture to another under special 
conditions. Popp has theoretically and ex- 
perimentally shown that an electromag- 
netic master cellular control system exists 
in the body, as indeed has Becker. Thus 
it is clear and independently demon- 
strated that (1) disease can be created or 
reversed electromagnetically, and (2) the 
fundamental cellular control system is 
electromagnetic in nature. We comment 
that, viewed as physical materials, the cells 
and their constituents are sufficiently 
nonlinear that their EM functions, re- 
sponses, and effects transcend the present 
classical EM model. A modern addition 
to nonlinear electromagnetics is the 
methodology and results of nonlinear 
phase conjugate optics (NLO). Accord- 
ingly, understanding of the higher topol- 
ogy EM/bioeffects functioning requires 
application and understanding of NLO 
principles, regardless of frequency band. 

We also extend the general relativity 
model by addition of higher topology 
EM. We incorporate the Stoney/ 
Whittaker/Ziolkowski decomposition of 
the scalar EM potential into hidden bidi- 
rectional waves. This is then applied to 
structure and engineer the vacuum. The 
method is also capable of structuring and 
engineering both mind and matter. 

Asa case in point, the elements of the 
new EM bioeffects approach are applied 
to the Gulf War Syndrome — the strange 
conglomerate of illnesses and symptoms 
developed by many Gulf War partici- 
pants, usually beginning shortly after 
their arrival back in the United States 
from the MidEast. Previously unrecog- 
nized biological effects of a dense EM sig- 
nal environment are advanced and their 
causative mechanisms explained. These 
new “dense signal environment” 
bioeffects, coupled with other simulta- 
neous biologically-active suppressants, al- 
low a full explanation of the Gulf War 
Syndrome and its characteristics. Both nor- 
mal and anomaloussymptomsare explained, 
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The Priore approach extends and 
complements Becker’s pioneering ap- 
proach by allowing positive engineering 
control of dedifferentiation of cells and 
their redifferentiation. A cancer cell may 
be regarded as a dedifferentiation or par- 
tial dedifferentiation of anormal cell back 
toward a more primitive or “immature” 
geological form. In NLO terms, thisis a form 
of phase conjugation (time reversal) of the 
cell back toward a previous state, or even its 
ancestral cellular form (see figure 1 below). 
By phase conjugating the cancer cell anew 
and amplifying the process, the diseased cell 
can quickly be reversed back to anormal cell. 

It is possible, using the Priore tech- 
nique, to phase conjugate cells in the 
body, including all of them simulta- 
neously if need be. Further, conjugation 


tion and extension of electromagnetics, 
quantum mechanics, general relativity, 
and biology. It should be capable of re- 
versing most physical and mental disor- 
ders that assail a biological organism. 


INTRODUCTION 


In this paper we discuss the present 
method of utilizing EM energy in science 
and engineering, and also discuss a radi- 
cally different second method that is be- 
ginning to emerge (see Table 1 on following 
page). The main text is an overview, with 
technical elaboration in the footnotes. 

The first (Type 1) engineering method 
may be likened to a leaky pipe: We al- 
ways pour in more energy than the work 
we get back out. We have to furnish the 
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Figure 1. Cellular path taken in development of aerobic cells and multicellular bio-organisms. Dediffer- 
entiation of a cell or small group of cells back before centralized cell control yields cancer. The body's 
control system ordersthe cell to dedifferentiate back toward an anaerobe, breaking its own control. 


can be made specific to the type of cell or 
tissue one desires to affect. One need not 
“know” the specific disease’s “EM signal 
complex,” one must simply “pump the 
cell correctly” where it and its parts are 
treated as pumped phase conjugate mir- 
rors (PPCMs). Ina higher EM topology, 
the “diseased-cell-as-a-PPCM” already 
possesses a special “standing signal wave” 
input that represents the erroneous 
vacuum engineassociated with the change 
to the specific disease state. Pumping the 
cell in this special EM topology creates the 
precise, amplified vacuum anti-engine in 
this same special EM topology and 
renormalizes the cell. 

Because of the special EM topology 
utilized, direct engineering of both mind 
and matter are provided by the new ap- 
proach, which also represents a unifica- 


primary energy used to do the work from 
an external source. A few of our devices, 
such as a common heat pump, are open 
systems extracting and using some excess 
energy from an external source. These 
devices may have a coefficient of perfor- 
mance (COP) — work output of the ma- 
chine divided by work done on the 
machine to run it — of greater than unity. 
However, the vast majority of our ma- 
chines have COPs of less than 1.0. Many 
of them have COPS of less than 50%, and 
many have COPs of less than 30%. 

As can be seen, Type 1 engineering is 
very wasteful of energy! In a sense, the 
present struggle to attain room tempera- 
ture superconductivity is a struggle to 
eventually have many more machines 
that attain a COP approaching 1.0, and 
so decrease the waste of energy in our 
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Table 1. Two Ways To Do Engineering. 
+ Type 1 Engineering: Vacuum Quiescent, Use External 


Energy Upon Matter 


- Does not involve mind, thought, life, time streams 


- Time is not an observable 
- Must furnish all the energy 
~- Western science uses this method. 


+ Type 2 Engineering: Gate and Structure the Vacuum Flux Itself 


- Involves mind, thought, life, time streams 
- Time is an observable 


- Furnish only initial energy, and maintenance 


- Use vacuums energy (vacuum engines) 


laboratory ability to: 
(4) Deterministi- 
cally structure and 
gate the vacuum’s 
fierce flux of virtual 
particle energy — 
even at a distance — 
and make the 
vacuum itself an en- 
gine to do any kind 
of work on an em- 
bedded physical sys- 
tem that we cho- 
ose.‘ (5) Determin- 


Type 1 machines. Vacuum engines allow 
COPs of far greater than 1.0. 

After several decades of painful 
progress in understanding the nature of 
the quantum mechanical vacuum, today 
it is accepted in physics that the vacuum 
itself is a seething inferno of electromag- 
netic energy. It is thusa legitimate source 
of energy, could we but extract and use 
it. This is now accepted both by leading 
physicists and by the U.S. Patent Office. 
Further, as of 1993 it has been clearly 
shown that, contrary to conventional 
objections, thermodynamics does not 
rule out the extraction and utilization of 
the vacuum’s energy as heat and power 
to operate our engines.’ 

We have now reached one of the great 
scientific plateaus of history: (1) The 
vacuum is energetic, containing an incred- 
ible density of electromagnetic energy in a 
violent flux; (2) at least in theory, it is pos- 
sible to extract energy from the vacuum and 
utilize it; and (3) every particle of mass 
exists as a nonlinearity in a violent flux of 
virtual particle energy exchange with the 
vacuum. In short, every system is an open 
system, being violently “driven” by the 
vacuum flux, where normally the “driving 
flux” is in equilibrium or nearly so. 

This paper briefly describes a great 
new scientific breakthrough which is ap- 
proaching as a result of the new under- 
standing of the vacuum energy. This new 
scientific development will usher in the 
greatest change to humanity of all time 
(see Figure 2). It is characterized by the 


istically form a 

quantum potential, 
and utilize this potential to achieve essen- 
tially instantaneous action at a distance.* 
(6) Engineer the hidden inner structure 
of any potential; this includes also the po- 
tential for the Schroedinger equation, 
including Bohm'’s quantum potential, so 


that physical reality can actually be engi- 
neered prior to the collapse of the wave 
function and the occurrence of the quan- 
tum change. This is engineering and al- 
tering an entity in its pre-reality state. (7) 
Engineer and alter the flow of time and 
the laws of nature in a particular area, 
including the entire planet or solar sys- 
tem. (8) Simply and cheaply treat and 
cure essentially every present infectious 
disease and many other abnormalities. 
This includes cancer, leukemia, AIDS, 
malaria, sleeping sickness, arteriosclero- 
sis, etc. — even mental disorders. It also 
includes reversing the effects of the aging 
process. (9) Directly engineer, form, cre- 
ate, heal, or modify mind, thought, long- 
term memory, life, etc.’ And finally, (10) 
Directly engineer and alter the species 
quantum potential, an entire species, and 
the planetary quantum potential for all 
species and all living creatures on earth. 
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Figure 2, The vacuum engine concept. Addition of a vacuum engine (lower block diagram) alters 
mass and its dynamics after a time delay. Type 1 engineering uses the top level block diagram. 


*Daniel C. Cole and Harold E. Puthoff, “Extracting Energy and Heat from the Vacuum,” Physical Review E, 48(2), Aug. 1993, p. 1562-1565. 
‘In other words, to perform vacuum engineering, extended from the suggestion of Nobel Laureate T.D. Lee (Particle Physics and Introduction to Field Theory, 
Harwood, New York; Chapter 25: Outlook, “Possibility of Vacuum Engineering,” p. 824-828.). Lee recognizes that vacuum engineering can in theory be accom- 


plished, but also that this has never even been tried. 


SFor a presentation of the mechanism for creating a quantum potential, see T.E. Bearden, Gravitobiology, Tesla Book Co., Chula Vista, CA, 1991, p. 33-36. 

“The weapons developers are slowly grappling their way toward this new science, which the Russians call energetics. Application to the physical world at large is just 
referred to as energetics. Application of energetics to mind engineering is called psychoenergetics, Application to the physical body and its structures is calle 
bioenergetics, In the U.S., development of mind and behavior alteration and control is now being dealt with in embryonic fashion under the subject heading of 


nonlethal warfare. 
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This paper is an informal “quick note” 
to point out the newscientific plateau and 
introduce the second kind of science and 
engineering. The new vacuum engineer- 
ing’ offers the greatest threat to human- 
ity that has ever existed,**"° and at the 
same time offers the greatest promise of 
benefit. 

For our very survival, it is absolutely 
imperative that informed citizens be 
aware of this dramatic change, which is 
just now starting. The powerful new sci- 
ence and engineering must be controlled 
and used for humanity's benefit, not its 
detriment. Else it will eventually be let 
loose unrestrainedly, to destroy all life on 
earth — a possibility indicated by Nikita 
Khrushchev in 1960." 


THE First KIND OF ENGINEERING 
(Tyre 1) 


First there’s the normal way to do en- 
gineering (Type 1), which we are all 
taught as engineers and scientists. Here 
the vacuum/spacetime itself stays inert 
and out of our way.!? We ourselves fur- 


nish energy into or onto the system we 
are trying to move or activate, spilling 
some of this energy all the while, and we 
struggle until we get the mass to move 
and the system to operate and perform 
work. 

This “first kind” of engineering is essen- 
tially a continual wrestling match, Nature 
herself is the opponent. The engineer 
furiously struggles with nature, to force 
her to do the work he wishes to do. This 
is the only overt kind of engineering pres- 
ently done on earth. It is primitive and 
severely limited in what it can do. In Type 
1 engineering, the mind and thought are 
notaffected since the flow of time connec- 
tivityand the flow of mind connectivity are 
not affected. 


THE SECOND KIND OF ENGINEERING 
(Tyre 2) 


Clandestinely, however, the Russians 
(actually, the KGB) in their secret ad- 
vanced weapons labs, and three other 
nations not hostile to the U.S., have also 
weaponized a second kind of science and 


engineering, but kept it firmly a secret of 
the highest order. The second kind of en- 
gineering (Type 2) is dramatically differ- 
ent, far more powerful, and essentially 
unlimited in what it can do. Some of the 
simpler elements have spilled into the 
open press. For example (see Figures 3 & 
4 on next page), Vlail Kaznacheyev and 
his colleagues have shown, in thousands 
of meticulous experiments, that almost 
any disease or damage to cells can be in- 
duced in an isolated cell culture by elec- 
tromagnetic radiation from the diseased 
or damaged culture, if a full harmonic 
interval (infrared to ultraviolet) is open 
for electromagnetic (photonic) exchange 
between the cultures.'? The present 
author’s proposed mechanism for the 
Priore and Becker results also explains the 
Kaznacheyev results."* It also explains the 
decades-long Russian induction of health 
changes and diseases in the microwave ra- 
diation of the U.S. Embassy in Moscow." 

In Type 2 engineering, the back- 
ground vacuum/spacetime itself is delib- 
erately altered, structured, and made 
asymmetrical. One then uses this struc- 


’ Terminology after Nobel Laureate Lee, ibid., p. 383. Lee points out that the microscopic structure of the scalar vacuum field is not utilized. The particulate flux structure 
can indeed be engineered, but this has never even been tried by conventional physicists. An excellent coverage of asymmetries and observables is given on p. 181-188, 
E.g., whenever a symmetry is spontaneously broken, a nonobservable (virtual entity) has become observable, There thus exist vacuum engineering mechanisms for 
the direct translation between virtual and observable states, Indeed, a whole new vista has opened in physics — some are calling it a “new physics” — due to the 
discovery that it is possible to directly amplify the virtual state into observable state. E.g., see Serge Haroche and Daniel Kleppner, “Cavity quantum electrodynam- 
ics,” Physics Today, Jan. 1989, p. 24-30 for an overview, In 1979 the present author foresaw, albeit crudely, the emergence of virtual state engineering by means of 
a possible hyperspatial (virtual state) amplifier. See T.E. Bearden, “Virtual state engineering and its implications,” National Technical Information System, Report 
AD-A065762, 1979, 

*The Russian weapon engineers model the vacuum as a virtual EM dipole plasma, rather than as a simple particle flux; ¢.g., see A.V. Chernetski, “Processes in Plasma 
Systems with Electric Charge Division,” Georgi Pleckonov Institute of National Economy, Moscow, 1989 for an introductory theoretical exposition of the basic model 
with respect to physical energy systems. 

*Use of dipoles focuses immediately upon the hidden electromagnetics. Application of plasma theory then exposes the higher nonlinear EM aspects and the characteristics 
of a higher topology EM theory. Interestingly, Priore used all the elements fitting this theoretical model, employing a giant plasma-filled tube for multi-signal EM 
mixing, to produce “hidden EM” vacuum engines. 

“Decades ago, the Russians also applied the virtual EM dipole plasma vacuum to the problem of direct engineering of mind, behavior, and cellular control functions. For 
the fact that they succeeded in decoding the mind/brain/s operations, see S.K. Lisitsyn, “New approach to the analysis of electroencephalograms,” Problems of 
Bionics (Selected Articles), p. 16-25, National Technical Information System Report AD 730045. See also the various references by Kaznacheyev, sanitized by the 
Soviet State at the time to prevent revealing the actual primary mechanisms. 

"For a partial discussion of Khrushchey’s statement of the impending availability of such new Soviet superweapons, see Max Frankel, “Khrushchev says Soviet will cut 
forces a third; sees ‘Fantastic Weapon,” New York Times, Jan. 15, 1960, p. 1. 

"Technically the vacuum is always highly active, in violent flux exchange with all particles of mass. However, in Type 1 engineering this exchange activity is in 
equilibrium. So action and reaction are balanced in all directions. With no observable asymmetry, no single net force accumulates for the observer to see, and the 
vacuum appears to be an “emptiness.” 

"See Viail Kaznacheyev and L.P. Mikhailova, Ultraweak Radiation in Intercellular Interactions, [in Russian], Novosibirsk, 1981, Viail Kaznacheyey, “Electromag- 
netic Bioinformation in Intercellular Interactions,” Psi Research, 1(1), Mar, 1982, p. 47-76 contains an English translation of much of the information referenced in 
Kaznacheyev’s 1981 book. See Viail Kaznacheyev et al, “Distant intercellular interactions in a system of two tissue cultures,” Psychoenergetic Systems, 1(3), Mar. 
1976; “Apparent information transfer between two groups of cells,” Psychoenergetic Systems, 1(1), Dec. 1974; V.P. Kaznacheyev, “Information function of Ultraweak 
Light Flows in Biological Systems,” in Problems in Biophysics, Novosibirsk, 1967, p. 7-18 [in Russian]; V.P. Kaznacheev and A.V. Troftmov, Cosmic Consciousness 
of Humanity: Problems of New Cosmogony. Elendis-Progress, Tomsk, Russia, 1992. 

“See T-E, Bearden, Gravitobiology, Tesla Book Co., P.O.B. 121873, Chula Vista, CA 91912; 1991. See also Bearden, Cancer and the Unresolved Health Issues in the 
Biological Effects of EM Fields and Radiation, Tesla Book Company, 1993. 

‘The Soviets radiated the U.S. Embassy in Moscow with weak microwave radiation for decades, starting in the early 1950s, Anomalous health changes and diseases were 
induced in U.S. Embassy personnel, Three Ambassadors eventually died of leukemia-like illnesses of mysterious nature. The results of the Johns Hopkins scientific 
study of the Embassy radiation pies also provide strong evidence for the explanation, since health changes and diseases only occurred in those areas of the 
Embassy where the EM force fields from the radiation were zero. In other words, induced health changes occurred only in personnel in those Embassy areas where the 
potentials from the radiation had zero gradients, so that the potentials were persistent. This 1009 correlation to persistent potentials exclusively, is exceptionally 
strong evidence that the EM radiation was the actual cause. If independent of the EM radiation, health changes would not have precisely correlated to any compo- 
nent of the radiation! The Johns Hopkins scientists were quite competent, but only considered classical EM theory (CEM) in their assessment. CEM assumes that, 
when the force fields are zero, the electromagnetic actions are zero. That of course has been disproved in quantum mechanics, which has shown theoretically and 
experimentally that the potentials, not the force fields, are the primary causes of all EM phenomena. [See Y. Aharonov and D. Bohm. (1959) “Significance of 
Electromagnetic Potentials in the Quantum Theory,” Physical Review, Second Series, 115(3), 1959, p. 485-491; Bertram Schwarzschild, “Currents in normal-metal 
rings exhibit Aharonov-Bohm effect,” Physics Today, 39(1), Jan, 1986, p. 17-2.] Even when the force fields are zero, the potentials may remain and provide real 
changes in charged particle systems by scalar interferometry. Indeed, the force fields do not even exist in vacuum, as CEM assumes, The Johns Hopkins scientists 
concluded — based on the erroneous CEM model they applied — that since no force fields were present where any of the health changes occurred, the cause could not 
have been the weak microwave radiation. Had it not been the radiation, some of the health changes would inevitably have occurred where the EM force fields were 
nonzero. The investigators’ results falsified their own study's conclusion, by simple expectation mathematics. Had they known of the SWZ structured potential and 
its possibilities, they would have realized that by showing 100% correlation to the force-free potentials, they had actually proven that it was indeed the radiation 
that.was the cause, and the force-free potentials component was the actual culprit The team was excellent; its tools failed it. For a complete discussion, see 
Bearden, Gravitabiology, 1991, p. 27-32. 
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Figure 3. Kaznacheyev’s two-chamber apparatus. A cell culture is divided into two parts. Left ones 
are damaged or killed. Effect is replicated in right cells through windowglass, but not quartz. 
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Figure 4. Kaznacheyev's cytopathogenic mirror effect; Death and disease transmission via graviton 


lattice templates. Quartz passes a minimum G-lattice, glass does not. 


tured, asymmetrical vacuum to do the work 
and furnish all the required energy flow. 
The vacuum is known to be a seeth- 
ing inferno of energy.'* It is a violent flux 
of virtual particles, according to quan- 
tum mechanics (QM). A virtual particle 
is one which quantum mechanically 
arises out of nowhere and almost in- 
stantly returns to nowhere. It may be 
highly energetic and “hotter than a fire- 


cracker” while it exists. But its span of 
existence is so short that our instruments 
cannot individually detect it. 

However, we can and certainly do ex- 
perimentally detect the result of the in- 
teraction of large numbers of virtual 
particles. Physics states that all forces of 
the universe are caused by the exchange 
of such virtual particles. It is also theo- 
retically and experimentally proven that 


every particle of mass is in a violent vir- 
tual particle flux exchange with the sur- 
rounding vacuum. Several experiments 
directly show this — the Lamb shift for 
one.” The Lamb shift is largely due to 
fluctuations of the hidden virtual flux 
exchange with the vacuum, and involves 
a local energy density far greater than the 
surface energy density of the sun’s sur- 
face. 


VAcuuM ENGINES: 
ORDERING AND UTILIZING THE 
Vacuum VIRTUAL PARTICLE FLUX 


In Type 2 engineering, one structures 
and orders the violent virtual particle 
flows of the fundamental vacuum/ 
spacetime (VST) itself."* Accordingly, it 
alters and orders the vacuum’s violent 
energetic exchange with any mass par- 
ticles and physical systems in the area. 
One oneself does not input the energy that 
does the actual work on the material sys- 
tem located in that region of VST. In- 
stead, one only inputs the energy 
necessary for the gating and directing of 
the VST flux energy in that area. This 
structuring and gating of the virtual par- 
ticle flux forms an organized, energetic 
pattern which I have dubbed a vacuum 
engine (after Nobel Laureate Lee’s recog- 
nition that the vacuum itself could in 
theory be engineered, but that such had 
never even been tried). 

This vacuum engine now does the 
work and furnishes all the working en- 
ergy. We just have to pay to set up the 
gating mechanism and the template in the 
beginning, and continue to paya little bit 
to sustain them. Literally we have created 


'*For a good overview of the active vacuum, see R. Podolny, Something Called Nothing: Physical Vacuum: What Is It?, translated by Nicholas Weinstein, Mir Publish- 
ers, Moscow, 1986, revised from the 1983 Russian edition. See also .J.R. Aitchison, “Nothing's plenty: The vacuum in modern quantum field theory,” 
Contemporary Physics, 26(4), 1985, p. 333-391; Jack S. Greenberg and Walter Greiner, "Search for the sparking of the vacuum,” Physics Today, 35(8), Aug. 1982, 


p. 24-32; Richard E. Prange and Peter Strance, “The s 


conducting vacuum,” American Journal of Physics, 52(1), Jan. 1984, p. 19-21; Walter Greiner 


and Joseph Hamilton, “Is the Vacuum Really Empty?", The American Scientist, 68(2), Mar.-Apr. 1980, p. 154-164; Timothy Boyer, “The Classical Vacuum,” 
Scientific American, Aug. 1985, p. 70. See also important papers by H.E. Puthoff: “Source of vacuum electromagnetic zero-point energy,” Phys. Rev. A, 40(9), 
Nov. 1, 1989, p, 4857-4862; “Gravity as a zero-point fluctuation force,” Phys. Rev. A., 39(5), Mar. 1, 1989, p. 2333-2342; and “The Energetic Vacuum: Implications 


for Energy Research 


Speculations in Science and Technology, 13(4), 1990, p. 247-257. 


"WE. Lamb, Jr. and R.C. Retherford, “Fine structure of the hydrogen atom by a microwave method,” Physical Review, Vol. 72, 1947, p. 241-243, Demonstration of the 
displacement of one of the fine structure electron states of the hydrogen atom by a frequency of about 1060 megacycles played a central role in the development of 
quantum mechanics, and earned Lamb the Nobel Prize. The observation makes the reality of dynamic vacuum fluctuations inescapably evident. 

"Since the vacuum can be altered, we now must speak of various vacuua, not just one. “A” vacuum, “a” spacetime, and “a” scalar potential are synonymous. “The" 
ambient vacuum at any local point is a maelstrom of the scalar (hidden multiwave) interferometry of potentials from every charged particle in the universe 
(adapting Puthoff's Cosmological Feedback Principle). This scalar EM interferometry creates the EM fluctuations of the quantum mechanical vacuum, by Whittaker 


1903 & 1904. 
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a stupendous energy amplifier.'? By con- 
tinuing to expend a little maintenance 
and steering energy, we can gate and uti- 
lize the energies of an enormous engine 
which can apply incredible energy den- 
sities, even at a distance. In principle it 
can apply anything froma feather’s touch 
up to the explosion of a star. It can be 
used to engineer anything from a single 
particle or wave, to the atomic nucleus, 
to a planet or a sun.” 


ENGINEERING GENERAL RELATIVITY 
& NestinG Spacetime CURVATURES 


We actually engineer general relativ- 
ity (GR) itself, since the Stoney,” 
Whittaker,”? and Ziolkowski® (SWZ) 
papers point the way to how to do just 
that (see figure 5). In short, by using the 
SWZ approach, one is able to utilize 
electro-magnetics in a new way, to di- 
rectly form these curvatures of local 
spacetime. We also nest these curvatures 
to form a template of structured multiple 
curvatures; this template constitutes the 
deliberate format of the vacuum 
engine (see figure 6). 

Indeed, this is a radically different con- 
ceptof spacetime structure. [tis well-known 
that, whenever one applies a local hidden 
variable theory, the GR theory of spacetime 
structure must be radically altered. 

We stress that, in Type 2 engineering, 
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theory, including transmutation of ele- 
ments, materialization and dematerial- 
ization of matter, free energy electrical 
power sources, and antigravity. However, 
Type 2 engineering is even more power- 
ful than that. It also is the ultimate form 
of virtual reality engineering, for it allows 
the direct engineering of both physical 
reality and the mind itself. 


REAL SPACE X - 


Figure 5. Stoney/Whittaker/Ziolkowski internal 
EM biwave structure of the scalar EM potential 
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Figure 6. Grav iton lattices and nonlattices. Tem- 
plates require G-lattices. Minimum lattice is one 
harmonic interval 


Minp, 3-SPaAcE, 
Hyperspace, MIND FLow, AND 
THE FLOW oF TIME 


Mind exists in time, but not in our fa- 
miliar 3-space. Mind does not exist spa- 
tially in the same 3-space in which we 
model physical phenomena.” Mind oc- 
cupies (to the physicist) only one dimen- 
sion ~ the time dimension — of 
Minkowski’s 4-space of physical matter. 
This means that the attachment of mind 
to matter (in a living biological organ- 
ism) involves a mind flow process, hid- 
den in and occupying the time flow 
process (see figure 7 below). 
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neers general relativity, but bya novel use a 


of electromagnetics. As can be seen, es- 
tablishment science is not doing that at 
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all, but is doing only Type 1 engineering. 
Literally anything one wishes can be en- 
gineered in the Type 2 fashion, at least in 


Figure 7, The photon interaction generates observed quantum change and the discretized flow of 
time, A particle usually connects to only a single delta T at a time. Every other particle is connected 
to that small increment of time also, as are all minds. 


An example of such an actual amplifier was Floyd Sweet's vacuum triode —, a 6-lb., solid-state device containing special coils and two separated barium ferrite 
magnets. The magnets were specially activated by Sweet's proprietary process so as to powerfully self-oscillate at a chosen ELF frequency, such as 60 Hz, [Such self- 
oscillation of barium compounds are well-known, but at optical frequencies. Use of a photorefractive magnetic material that ts also an insulator allowed Sweet to 
initiate self-oscillation at ELF frequencies,]. An input sine wave of 10 Volts and 33 microamperes then produced 500 watts of phase conjugate replica EM power, 
extracted from the self-oscillation energy between the vacuum and the magnets. The amplifier gain (COP) of this open system, self-oscillating, pumped phase 
conjugate mirror device was some 1,500,000. A successful antigravity test of the device was also performed by Sweet at my urging, and resulted in a controlled 
reduction of its weight on the laboratory bench by 90%. For as much as could be revealed of the operation and testing of Sweet's proprietary device, see Floyd Sweet 
and T. E, Bearden, “Utilizing Scalar Electromagnetics to Tap Vacuum Energy,” Proceedings of the 26th Intersociety Energy Conversion Engineering Conference 
(IECEC 91), Boston, Massachusetts, 1991, p. 370-375. Unfortunately nothing can be done with the device —e.g., because of formidable legal entanglements due to 
the conflicting agreements Sweet made with different financial backers. However, McLain & Wooten have produced a repicable, tested, overunity device & full 
construction details have been rebuilt on Internet. 

In the modern geometrical view, all individual field energies come from the conglomerate structure called “gravitational field.” Transforming one field energy into 
another kind may be done by first transforming the initial field energy back into G-field energy, then re-releasing the G-field energy as the desired new type of field 
energy. Vacuum engines allow control and utilization of this process. 


J. Stoney, "XLVI. On a Supposed Proof of a Theorem in Wave-motion, To the Editors of the Philosophical Magazine,” Philosophical Magazine, 5(43), 1897, p. 368-373. 

T, Whittaker, “On the Partial Differential Equations of Mathematical Physics," Mathematische Annalen, Vol. 57, 1903, p. 333-355; “On an Expression of the Electro- 
magnetic Field Due to Electrons by Means of Two Scalar Potential Functions,” Proceedings of the London Mathematical Society, Series 2, Vol. 1, 1904, p. 367-372. 

*Richard W. Ziolkowski, “Exact Solutions of the Wave Equation With Complex Source Locations,” J. Math. Phys., 26(4), April 1985, p. 861-863. See also Ioannis 
Besieris, Amr M. Shaarawi, and Richard W. Ziolkowski, "A bidirectional traveling plane wave representation of exact solutions of the scalar wave equation,” |. Math 
Phys. 30(6), June 1989, p. 1254-1269. See also Michael K. Tippett and Richard W. Ziolkowski, “A bidirectional wave transformation of the cold plasma equations,” 
J. Math. Phys., 32(2), Feb. 1991, p. 488-492. 

ME.g,, see Abner Shimony, “Events and processes in the quantum world,” in Quantum Concepts in Space and Time, Eds. R. Penrose and C.J. Isham, Clarendon Press, 
Oxford, 1986, p. 192: “..local hidden vartable theories may be possible only if relativity theory 1s replaced by a radically different theory of spacetime structure,” 
(My comment is that this should not be surprising, since classical electromagnetics, quantum mechanics, and general relativity are in profound contradiction of each 
other, and cannot be unified as they are, in spite of decades of Herculean efforts by many excellent physicists), 

We may model a mind as a separate 3-space, and its functional operations as “physical” in that hyperframe, Thus a mind and its operations are hyperspatial and 

outside physical matter’s 3-space. Both mind and matter 3-spaces share a common 4th (time) dimension, So it requires at least seven dimenstons to model a living 

creature, eight to model a species, and nine to model all life on earth. The 4th dimension of the mindworld hyper-4-space coincides with the 4th dimension of the 

physical world's Minkowsk: 4-space. A priori, mind/matter engineering operations involve engineering and structuring the time stream, This allows engineering 

either physical reality or mental reality or both simultaneously. 
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Normally, so QM tells us, the obser- 
vation process destroys time, so that all 
“observables” are spatial only. So the 
completion of each observable change in 
a living mass system momentarily de- 
stroys the only connection that the mass 
had with its associated mind! It vanished 
in the so-called “collapse of the wave 
function.”*”* Fortunately, little pieces 
of time are always being serially added 
and subtracted by the ubiquitous photon 
interaction process with every mass. 
Hence the body’s particles of mass are 
continually being connected to and discon- 
nected from little serial bits of the time 
stream, and from corresponding serial 
bits of the mindstream of that individual. 


Tyre 2 DisRuPTION OF TIME 
AND MIND 


Type 1 engineering does not disrupt 
or affect the flowing time stream. Hence 
it does not disrupt or affect the flowing 
mindstreams of biological systems in the 
vicinity. 

This is not necessarily true of Type 2 en- 
gineering! Type 2 engines of appreciable 
power can and will disrupt and destroy the 


body’s continual detachment from and re- 
attachment to its mind-stream. Type 2 en- 
gines will appreciably disrupt and alter the 
flowing time stream, and thus disrupt and 
alter the flowing mindstreams of all life 
forms in the vicinity. The size of the “vi- 
cinity” depends upon the size of the engine. 

So to beneficially utilize vacuum en- 
gines, we do not strive for control of vast 
energies. We must use a surgeon’s scal- 
pel, so to speak, instead of a giant steam 
hammer. If one seeks weapons, on the 
other hand, one will strive for control of 
much greater vacuum engine energies. 
The KGB secret laboratories, e.g., have 
pursued this goal for over four decades. 
Several generations of Type II weapons 
have been developed and deployed, all 
under continued KGB control and opera- 
tion. These Type 2 weapons could, in the 
words of Khrushchev’s address to the Pre- 
sidium in January 1960, “..wipe out all life 
on earth if unrestrainedly used.” Now one 
can easily see how that could happen: 
Any massive use of Type 2 weapons will 
substantially upset the time stream on 
earth, including all individual time 
streams, It will so disrupt all the mind 
streams of all earth’s creatures that their 


connections to their physical bodies will 
be instantly broken. At least now we know 
why Brezhnev himself was so frightened 
of these weapons in 1975.” 

Another unusual characteristic of 
Type 2 engineeringis the slowly decaying per- 
sistence of any special vacuum engine struc- 
ture artificially created in the vacuum. We may 
analyze this effect in terms of the “ghost 
forms” of quantum mechanics.” *! *? 


ENGINEERING THE MIND, Its 
OPERATIONS, AND Its CONTENTS 


The vacuum engine affects/curves/ 
structures not only the three spatial di- 
mensions of ST, but also the time dimen- 
sion. Hence the vacuum engine approach 
can be used to engineer not only the ob- 
servable physical matter (which is 3-spa- 
tial), but also the mind and thought (which 
are time-like to the external observer). Lit- 
erally one can “get into the mind’s con- 
nection channel” and alter the mind, its 
contents, and its operations at will by us- 
ing appropriate vacuum engines. 

By appropriately and selectively nest- 
ing the spacetime (ST) curvature struc- 
turing, one can even reach beyond the 


*Rigorously, the emission of a photon by the living mass destroys its time channel, thus collapsing the wave function and disconnecting the mind, Absorption of another 
ig" iy P y ig dh psing 'S P' 


photon immediately thereafter adds an increment of time back to the mass, forming masstime and reconnecting the time channel and hence the mind channel. 
Mass does not exist in time per se; masstime does. The temporary disconnection of the time channel by photon emission causes the wave function to collapse; a priori 
a wave cannot exist without some time available in which to wave! This in fact produces the observable mass from masstime. The problem is that the physicists have 
ignored the transport by the photon of At as well as AE. Thus they have not noticed that the ubiquitous photon interaction with a mass creates the continual 
addition and subtraction of time increments. This continual coupling and uncoupling of mass to and from the time dimension creates a discretized flow (passage) 
of time for that mass. This continual connection and disconnection of a mass to and from only a tiny little piece of the time channel is responsible for the past and the 
future not being observable; “being observable” is simply being connected to a single small At increment, not all the increments that have gone before or that will 
follow hence. When one looks at the corner of a room, the 3-spatiality of one’s mass instrumentation system is why one can see length, width, and height but not the 
fourth dimension, time. 

*’Since the photon interaction — including the virtual photon interactions — can be engineered, obviously the passage of an object through the discretized timestream can 
also be engineered, electromagnetically, Not only can a photon, electron, or proton be time-reversed, but also an assemblage of photons, electrons, protons and 
neutrons can be time-reversed. Among other things, this means that a diseased living physical ceil can be time-reversed (dedifferentiated) back to a previous healthy 
state, as shown by Priore and also by Becker. Kaznacheyev, as does Becker, also shows that healthy living cell can be “time-forwarded” (differentiated) to a new state, 
if bombarded with the weak vacuum engine templates (graviton lattice structures) for that state. The minimum graviton lattice (ordering of SWZ wavepairs) 
utilizes one harmonic frequency interval. Thus quartz will pass Kaznacheyev's cytopathogenic effect, since it passes IR to UV— one harmonic interval. Ordinary 
window glass does not pass a complete harmonic interval, hence cannot pass the minimum graviton lattice and destroys the disease-inducing vacuum engine template. 

Since the entire area is highly nonlinear, then nonlinear oscillator theory applies. Graviton lattices may therefore be activated harmonically or subharmonically. This 
means that “optical band” results can be initiated by analogous subharmonic input ~ ¢.g., microwaves or even sound waves. G-lattices work like music; one 
recognizes a C-chord regardless of the octave. In similar manner, vacuum engines (G-lattices) may be shifted by any number of octaves, with initiation of results then 
being delayed in the responding physical systems, as prescribed by nonlinear oscillator theory. 

See Christopher S. Wren, “Brezhnev Talk for Accord against ‘Terrifying Arms’, New York Times, June 14, 1975, p. 1, 11. 

"Since statistically every possible change in the vacuum is constantly and continually occurring in each and every differential volume, no matter how small, then from 
time to time in that maelstrom any physical (and mental) template we care to visualize appears, exists for a very short but finite time, then disappears, then reap- 
pears, etc. Such a continual, untidy characteristic is called a gh and usually downplayed or ignored in the teaching of QM because it is “unpleasant.” 
However, anything and everything — no matter how bizarre and whether living or inert— has a small but nonzero “density ofreality” inthe vacuum flux, Everything 
that ever was or will be, and everything that never was and never will be, is also there. The point is, creation of a vacuum engine template for a ghost form adds 
energy to (activates) that form. Just as a Dirac “ghost form electron” can be lifted from the vacuum by adding energy, so can any other ghost form, be it “living” or 
“dead.” The process is fundamental and not just for electrons. Adding energy to a ghost template, we increase the local energy density of that ghost form in all 
electrical potentials in the entire area. This structuring of vacuum spacetime extends radially in all directions, tailing off to zero at infinity. When the inputting 
energy is ceased, the energized/activated form will then gradually decay over a period of time. 

‘We may compare the activation, persistence, and decay of the ghost form to an accumulator fed by two inputs, one blue liquid and one yellow liquid, with an outlet pipe 
on the opposite side. Suppose only the blue pipe is turned on; the tank is filled with blue liquid and blue liquid comes out the outlet. Now we turn on the yellow valve, 
and yellow liquid also starts entering. Over a period of time, the liquid in the tank will gradually turn green, as will the fluid from the outlet. Now we turn off the 
yellow valve. Over a period of time, the fluid in the tank will gradually turn back to blue color, as will the outlet liquid. Energizing and decaying ghost template 
structuring of the vacuum works the same way. 

For inputs that have raised the ghost template near or above the observable (quantum) threshold, this “decay time” may be quite long. Golden once accidentally 
charged up his local area with such a local template, in a powerful experiment that lasted about eight hours. Materializations occurred, determined by the thought- 
form (steady ghost form) inputs from the minds of the unintentional participants. In addition, interference with the timestream occurred, as indicated by all local 
clocks — mechanical, electrical, pendulum, etc. — going substantially astray. The materializations decayed away in a couple of hours, simply dematerializing back 
into the virtual state when their average energy density level reduced past the quantum threshold. It required four days for the entire “ghost template” to decay away 
and for the clocks in the area to fully resume normal operation. 
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ordinary 3-space and get directly into the 
higher dimensional space one may math- 
ematically use to model the mind (see fig- 
ure 8). One can then directly “engineer” 
in that pure mind arena (in the mental 
spacetime, in the modeling sense). This 
capability, I believe, was responsible for 
Brezhnev’s vivid fear of these weapons in 
1975, and his statement to visiting U.S. 
senators that, not only must the nations 
of the earth ban nuclear weapons, but also 
the development of new weapons of mass 
destruction “more frightful than the mind 
of man has ever imagined.’ Gromyko 
later introduced a draft treaty to that ef- 
fect to the United Nations the same year, 
and urged the nations of the world to sign 
it. Article one of the draft treaty stated 
that the Russians would identify the type 
of weapons when negotiations on the 
treaty started. No one had the slightest 
notion what the Russians were referring to. 
However, three other nations — not hos- 
tile to the U.S. — later did develop some 
of these Type 2 weapons. The Soviet 
Union was already engaged in operational 
testing against U.S. and other targets, with 
incidents mistaken for “accidents” or 
“anomalies” by the world’s news agen- 
cies.* During the beginning of the 1980s 
the three nations began checking the So- 
viet Union by demonstrating their own 
use of the weapons against Soviet targets. 
Again the open press did not recognize 
the true nature of the incidents involved. 
At the close of the 1980s the triad vigor- 
ously “checked” the Soviet Union, clearly 
demonstrating their ability to devastate 
the Soviet Union should it attempt to 
devastate friendly nations. 

So a special case of “deterrence by 
massive retaliation” came into being in 
the Type 2 weapons area as well as in the 
conventional and nuclear areas, Does the 
reader recall, e.g., the mysterious explo- 
sion of several Soviet missile ammunition 


“Wren, 1975, ibid. 
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Figure 8. The 7-space EM potential. In observer 3-space (top figure), the potential is composed of a 
virtual particle flux. in hyper 3-space, the potential is a harmonic series of a SWZ bi-directional EM 


wavepairs. 


storage sites in the space of a few months 
in 1983-84? A single one of these ex- 
plosions destroyed a third of all the mis- 
siles in the entire Soviet Northern Fleet. 
There were other major incidents whose 
true nature and cause went unnoticed. 
Frustrated in the intent to dominate 
the world by surreptitious, delicate use of 
its Type 2 weapons, the economy of the 
Soviets simply fell apart. The Berlin Wall 
was torn down and the Soviet Union broke 
apart into independent regional nations. 
In that upheaval of the Soviet Union, 
however, the KGB remained intact, well- 
funded, and still firmly in possession and 
control of the Type 2 superweapons, in- 


cluding development, manufacturing, 
deployment, manning, and operational 
employment.” ** 


WHEELER'S PRINCIPLE AND 
Its EXTENSION 


Einstein has strongly pointed out the ne- 
cessity to review foundations (see table 2). 

The great physicist Wheeler has a very 
nice statement on the curvature of 
spacetime. Briefly, he summarizes the gist 
of GRas “Geometry tells mass how to move, 
and mass tells geometry how to curve.”? 
By “geometry” he is referring to 
spacetime. So we may immediately sub- 


Prohibition of the Development and Manufacture of New Types of Weapons of Mass Annihilation and of New Systems of Such Weapons, draft treaty introduced by 
Gromyko at the United Nations’ 30th session of the General Assembly, New York, Sept. 23, 1975. The first article provided that the types of these new weapons would 


be “specified through negotiations on the subject.” 


%A long list of these incidents has been published by this author, through the Tesla Book Company. See T.E. Bearden, Soviet Weather Engineering Over North America, 
1985; Fer-de-Lance, 1986; AIDS: Biological Warfare, 1988, Analysis of Scalar Electromagnetics, 1990, and Gravitobiology, 1991. 

“See photograph, Jane's Defence Weekly (JDW) , 2(3), July 28, 1984, p. 92; see also Mark Daly, "Goa and Goblet SAMs in Severomorsk explosion,” JDW, 2(6), Aug. 18, 
1984, p. 224; Derek Wood, “Soviets’ northern fleet disabled... ‘not viable’ for six months,” JDW, 2(1), July 14, 1984, p. 3; Derek Wood, “Six explosions in the past 
seven months," JDW, 2(1), July 14, 1984, p. 3; John Moore, "The aftermath of Severomorsk,” JDW, 2(6), Aug. 18, 1984, p. 224. 

” To survive as the leader of Russia, Yeltsin of necessity formed a pact with the KGB. KGB support insured that no coup of substance could be mounted against him, and 
that the KGB would insure his remaining in power. In return, Yeltsin saw that the KGB was well-funded, remained intact, retained all its secret weapons laborato- 
ries and secret weapon scientists and manufacturing facilities, and retained and continued to operate all its deployed, operational superweapons. The KGB changed 
its name and continued business on a less public profile. Publicly it officially turned a “much gentler face” toward the Russian citizenry. But essentially the KGB still 
controls most of the Russian military officer corps. Through the KGB/military connection the Communist Party can still accomplish a military coup and seize 
control of the country again, at least for the foreseeable future, when it chooses to do so, The Russian threat has not disappeared; it is simply hibernating. 

"The Communists/Generals in control of the KGB and these superweapons are perfectly capable of turning the unfortunate dissolution into an excursion scenario of 
their long-planned major concessions offensive prior to ultimately striking the West with a clenched fist and destroying it. The communist aim has not changed one 
iota since 1917, although the communists have temporarily lost or relinquished control over the Russian civilian populace. For a description of this “29th move of 


the chess game,” see T-E. Bearden, “Glasnost: 29th Move of a 30-Move Chess Game,” Raum & Zeit, 1990. 


#W. Misner, K.S. Thorne and J.A. Wheeler. (1973) Gravitation, W.H. Freeman and Co., San Francisco, 1973, p. 408. On p. 5 the principle is stated as “Space acts on 
matter, telling it how to move. In turn, matter reacts back on space, telling it how to curve." Thus space is already a vacuum engine that acts on matter, and mass- 


energy acts on space to curve it. 
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Table 2. Einstein on Reviewing Foundations 


“...the scientist makes use of a whole arsenal of concepts which he imbibed practi- 
cally with his mother's milk; and seldom if ever is he aware of the eternally problem- 
atic character of his concepts, He uses this conceptual material, or, speaking more 
exactly, these conceptual tools of thought, as something obviously, immutably given; 
something having an objective value of truth which is hardly even, and in any case 
not seriously, to be doubted. ...in the interests of science it is necessary over and over 
again to engage in the critique of these fundamental concepts, in order that we may 
not unconsciously be ruled by them.” 


Albert Einstein, “Foreword,” in Max Jammer, Concepts of Space: The History of the Theories 
of Space in Physics, Harvard University Press, Cambridge, Massachusetts, 1969, p. xi-xii. 


Table 3. Wheeler’s Principle and a Corollary 
Wheeler 


“Geometry tells mass how to move, and mass tells geometry how to curve.” 
By “geometry” is meant “spacetime.” Translating: “Mass tells spacetime how to 
curve, and curved spacetime tells mass how to move.” 


Corollary 

“Trapped EM energy tells spacetime how to curve. The structuring of that trapped 
EM energy tells the resulting curved spacetime how to nest its curvatures. This forms 
a vacuum engine. Its nested curvatures of local spacetime tell mass and energy how 
to structure and move. By forming vacuum engines deterministically, one may use 


them to affect, alter, and change local mass, energy, and mind as desired,” 


stitute synonyms to yield “Mass tells 
spacetime how to curve, and curved 
spacetime tells mass how to move.” 

We further modify and extend this 
latter statement, replacing mass by its 
trapped EM energy (this is consistent 
with general relativity) and adding nest- 
ing of such trapped energies. We also al- 
low for altering the timestream, the mind, 
and the mindstream. With these modifi- 
cations, a corollary to Wheeler’s principle 
results as follows: “Trapped EM energy 
tells spacetime how to curve, The structur- 
ing of that trapped EM energy tells the re- 
sulting curved spacetime how to nest its 
curvatures. This forms a vacuum engine, 
Its nested curvatures of local spacetime tell 
mass and energy how to structure and 
move, By forming vacuum engines deter- 
ministically, one may use them to affect, 


alter, and change local mass, energy, and 
mind in any manner desired” (see table 3). 

To gain a “feel” for spacetime curva- 
ture, one may visualize it as analogous to 
the variation of local pressure in a gas or 
fluid.” Using the earth’s atmosphere as 
a model, we may precisely create pressure 
points and areas (lows and highs) 
throughout, and gradually move them at 
will. This control of highs and lows will 
allow control and direction of the atmo- 
spheric flows. Theoretically, the entire 
atmospheric flow of the earth can be 
steered and controlled, by using such an 
approach. In short one can directly 
“steer” the weather worldwide, or over a 
given continent. Present Russian devel- 
opment allows this weather control pro- 
cess to be done sufficiently to control and 
steer the great jet streams, with concomi- 


“It is actually the variation of the local energy density of the vacuum from its normal value. 
“See T-E, Bearden, Soviet Weather Engineering Over North America, !-hr. videotape, 1985, Available through the Tesla Book Co. In the last few years, the Russians 
have substantially increased their weather engineering capability and activity. Most of the transmissions from this system are now fairly good electrogravitational 
waves (coupled wave/antiwave pairs), with EM imperfections many dB below signal level. Hundreds of them are utilized when the system 1s actively employed over 


the U.S. By applying Whittaker 1904, these signals — invisible to the normal receiver 


©Misner, Thorne and Wheeler, Gravitation, 1973, p. 399. 

“A.D. Sakharov, “Vacuum Quantum Fluctuations in Curved Space and the Theory of Gravitation,” Soviet Physics Doklady, Vol. 12, 1968, p. 1040-1041 [English 
translation.] Sakharov's article (in Russian) is in Doklady. Akad. Nauk SSSR, Vol. 177, 1967, p. 70-71. 

“General relativists already accept the vacuum as containing a 4-momentur-flux river. See Misner, Thorne, and Wheeler, Gravitation, 1973, p. 130-131. They treat 
the stress energy tensor as a machine (ibid., p. 131). The only difficulty is that they have not realized that, by applying the SWZ approach, much more complicated 
“vacuum machines” than they have considered can be built and utilized electromagnetically, 

“See Christopher Bird, “The Case of Antoine Priore and His Therapeutic Machine: A Scandal in the Politics of Science,” Explorel, 5(5-6), 1994, p. 97-110 for an excellent 
summary of the Priore Affair. The Priore group cured terminal tumors, sleeping sickness, and arteriosclerosis in lab animals and restored suppressed immune 
systems. Emtinent, even world-renowned French scientists worked with him, The work was funded by the French government and published in leading French 
scientific journals, It was suppressed when the French government changed to a leftist government in the mid 70s. 


tant direct influencing of the weather." 
We have not had any truly “normal” 
weather over the U.S. since 1976. 


Tyre 2 ENGINEERING 
Is Just BEYOND THE PRESENT 
VANGUARD OF SCIENCE 


As can be appreciated, Type 2 engi- 
neering is beyond vanguard science. The 
forefront of orthodox science is still where 
Wheeler's original statement is, and does 
not apply the SWZ methodology nor nest- 
ing of spacetime curvature. Science still does 
not even try to create vacuum engines and 
perform vacuum engineering (see table 4 on 
page 76). Conventional scientists are still very 
firmly rooted in Type 1 engineering. 

In ordinary GR, nowhere does there 
appear a precise definition of the term 
“gravitational field.”” The G-field is just 
a conglomerate of loose things, and — by 
Sakharov's postulate — not a fundamen- 
tal field of nature at all.” It already fol- 
lows that, since “gravitation” is “geometry 
of spacetime,” then “curvature” of 
spacetime is achieved by altering and 
changing the “conglomerates that com- 
prise G-field” from their ambient condi- 
tions. The ability to structure and nest 
such curvatures also follows in straight- 
forward fashion.“ 


Pumpep PHASE CONJUGATE 
MirRORS AND THE PRIORE 
MECHANISM 


The astounding thing is that Antoine 
Priore, using pure intuition, was able to 
arrive at an exact process for forming a 
special kind of beneficial vacuum engine!® 

We know today — but scientists did 
not know it when most of Priore’s work 
was being done! — that a highly nonlin- 
ear material acts as a phase conjugate mir- 


can be received and displayed. 
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ror®* (see figures 9 &10 ). In other words, 
when one puts in a sine wave, e.g., in ad- 
dition to producing harmonics the non- 
linear material will also produce a 
strange, backward-traveling replica of the 
input wave. This “backward wave” has 
been well-known since the early 1970s. It 
is truly a time-reversed wave (Barus wrote 
the solution much earlier).® It will back- 
track back through space, over the exact 
path taken by the input wave.**° If the 
input wave is continuous, this “phase con- 
jugate replica” (PCR) time-reversed wave 


ORDINARY 
MIRROR 
. 
4 
2 Lee 
iN = 
= ——*| | Puase 
—_ 
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MIRROR: 


Figure 9. Phase conjugate refection vs. mirror 
reflection. 


Another nice thing has been discov- 
ered and is used in the relatively new non- 
linear optics. If one “pumps” the phase 
conjugate mirror with opposing waves 
(such as, e.g., bidirectional EM 
wavepairs), then up to all the energy in 
the pump waves is absorbed and re-emit- 
ted in the “crawfishing” PCR wave.” In 
other words, the stimulated PCM can be 
made into an amplifier of the time-re- 
versed wave output, just by “pumping” it 
with the proper bidirectional 
wavepairs.** 


Figure 10, Pumped phase conjugate mirror. 


will precisely appear everywhere in space 


that the input wave occupies. Ay ANOMALOUS “BIO-JAMMING” AND 
The key here is “everywhere in space.” ‘\,| pump wave Deep DirFusSION BY EM SMOG 
It does not matter how tortuous and eames WAVE . oar 
twisted the route taken by the input wave; UT NY Pumping by EM waves or by simulta- 
ee will epi it a ee — — - eeoay burtipe Lie - to a 
1a. superposed wi it. us has been Ing streams oO) otons will produce a 
Sujacieemetally proven many times in pase NONLINEAR MEDIUM | much higher probability of 4-wave mix- 
nonlinear optics.*! One concludes that [ORC eae | ing and PP opcaraey ieee Sim- 
the vacuum hasa memory,” andthe PCR _| output wave PUMP WAVE | ply pure ee proba nt fe a aber = 
wave can retrace the memory of the path A, the sheer photon/signal density, along the 
previously taken by its stimulus. Lo} ines pointed out — but not clarified — by 


“Elsewhere we have pointed out that, for the primary EM interactions with a living system, we must employ an electromagnetics of higher topology than the conven- 
tional EM (either vector or tensor). Barrett has shown that a higher topology EM will involve and exhibit nonlinear optical functioning without necessarily 
employing optical materials. See T.W. Barrett, “Tesla’s Nonlinear Oscillator-Shuttle-Circuit (OSC) Theory,” Annales de la Fondation Louis de Broglie, 16(1), 
1991, p. 23-41. Thus if we wish to utilize higher topology EM functioning in and on the body/mind, or just to comprehend such functioning, the nonlinear optical 
processes will form part of that functioning. We must be familiar with phase conjugate optics functions, regardless of the frequency range we operate within, and we 
must examine the situation accordingly. 

“In the conventional struggle to elucidate EM effects on biological systems, the failure to realize this higher topology principle has led to experiments that are often 
difficult or impossible to replicate, primary interactive mechanisms remaining a mystery, and the inability to definitively answer even the simplest question such as 
“Does power line radiation enhance the emergence of cancer and leukemia, and if so, how and under what circumstances?” Forty years of research by able and 
determined EM biveffects scientists have thus failed us, because the model they so stringently apply is grossly in error. What they have thoroughly proved is that their 
fundamental model is incorrect and inadequate for the intended purpose for which it ts being utilized. The solution is not to just continue more experiments in the 
same vein, but to revise the model itself. We have previously pointed out (Bearden, Cancer and the Unresolved..., 1993, ibid., p. 40) the present EM bioeffects model, 
the modification areas required, and how to ascertain when the adjusted model is correct. 

“Carl Barus, “A Curious Inversion in the Wave Mechanism of the Electromagnetic Theory of Light,” American Journal of Science, Vol. 5, Fourth Series, 1898, p. 343- 
348 gives the first known solution of Maxwell's equations for a time-reversed or “backwards-traveling” EM wave. 

“According to the well-known “Distortion Correction Theorem” of nonlinear optics. For a precise statement of the theorem, see Amnon Yariv, Optical Electronics, 3rd 
Edn., Holt, Rinehart and Winston, New York, p. 500-501. See particularly Chapter 16; “Phase Conjugate Optics — Theory and Applications.” 

*For the space-borne laser, e.g., the U.S, uses iterative phase conjugation — known as self-targeting — of a booster-reflected laser signal to keep a powerful laser beam 
locked upon the same spot on a distant missile booster, rising during its launch phase, long enough to burn through the casing and destroy the booster, even 10,000 
miles away. The process is known as phase conjugate shooting. 

*A striking example is given by David M. Pepper (1986) “Applications of Optical Phase Conjugation,” Scientific American, 254(1), Jan. 1986, p. 75. Possibly the best 
extant introduction to the subject of nonlinear optical phase conjugation is David M. Pepper, “Nonlinear Optical Phase Conjugation,” Optical Engineering, 21(2) 
March/April 1982, p. 156-183. 

“Without extended discussion we call attention to the importance of this finding with respect to homeopathic medicine and therapy. In fluids, obviously one proceeds 
from vacuum flux organization and memory upward through matter's organization (and hidden memory), through the individual particles of the nucleus, to the 
nucleus, to the atom, to the molecule, etc. Between the atom and the molecule levels we encounter hydrogen bonding actions in fluids, which is of great importance 
to the biochemistry, especially the protein chemistry. It is possible to show that the mind operations and the cellular control operations also SWZ structure the H- 
bonding activities of the body's aqueous fluid; it can also be shown that any chemical, drug, additive, and EM smog also structures and affects the H-bonding. 
However, further discussion of these two elements is beyond our scope for this presentation. 

“Note that “pumping” is simply a expansion of the notion of stressing the material. Emission of the amplified PCR wave is a kind of piezoelectric release of the stress 
energy. The point is that physical stress of a material can be freely tapped and energy continually extracted, if that stress is varying. The McLain/Wooten device uses that principle, 

“To create a normal PCR wave response to an overt EM signal wave input, nonlinear optics uses overt EM pump waves. For the hidden EM signal wave input — i.e., for 
the hyperspatial vacuum engine as input — one must use “hyperspatial” wave pumping. The “cell as a phase conjugate mirror” must be pumped by hidden 
(hyperspatial) EM waves inside a scalar EM potential. In the normal case, an amplified, normal EM PCR wave is produced in response to a normal signal wave 
input and normal pump waves. In the vacuum engine case, an amplified, hyperspatial EM PCR wave complex is produced in response to a hyperspatial signal wave 
input and hyperspatial pump waves. 

Note that the amplified PCR wave represents a reorganization and deterministic redirection of stress energy. Hence it is a time-reversed operation, and also a 
negentropic operation. Since the PPCM operates as an open system not in thermodynamic equilibrium, with input of excess energy in the form of the pumping, 
negentropic operation is permitted by nonlinear thermodynamics (of a system far from thermodynamic equilibrium) For a lay summary of such thermodynamics, 
see Gregoire Nicolis, “Physics of far-from-equilibrium systems and self-organization,” in Paul Davies, Ed., The New Physics, Cambridge University Press, Cam 
bridge, 1989, p. 316-47. For a more technical presentation, see G. Nicolis and I. Prigogine, (1987), Exploring Complexity, Piper, Munich, 1987. Prigogine received 
the Nobel Prize for his pioneering work in this field. 
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Devyatkov et al.°**? Thus 
dense electronic smog — even 
though it contains only ex- 
tremely weak signals — in- 
creases the nonlinear optics 
type of interaction. This al- 
lows anomalously deep pen- 
etration and diffusion of 
special weak EM signals due to 
the “pumping” aspect of mul- 
tiphoton interaction. The | Dense 
nonlinear cells and cell parts Signal 

act as pumped phase conju- | Environment 
gate mirrors (PPCMs) when 
subjected to multiphoton in- 
teractions. 

Worse, the signal wave in- 
puts to the PPCMs are the 
normal weak EM signals of the 
body itself. Hence the result- 
ing PCRs from the PPCMs are 
superposing phase conjugates 


Pumped 
Phase Conjugate Mirror 
Effect 


Amplified Partial 
Cancellation of 
Internal Circuit 


a of the body’s normal signals. 
e} Ls sscta tnt br diffusive Figure 11. Single versus multiphoton penetration effects. Phase conjugation effects become of signifi- 
= effect in the body of the PPCM cance, generating PCR signals which couple to and backtrack the cells’ and tissues’ own signals, this 
8 cenehek and (2) formation penetrating throughout the body with weak partial cancellation jamming, 
of very weak “EM cancella- 
eo} tion” signals throughout the body, specifi- 
c cally targeted to the body’s own control 
7 signals, including those to and of the im- | ; - 
0 Tiatrike imnntne Calle tattle hone manow. Table 4. Mechanism for the Priore Therapy 
2 In the bone marrow, “partial-cancellation * Produced Specific SWZ-Structured Scalar Potential 
n) jamming” (see figure 11) occurs in the nor- -17 EM frequencies mixed in a rotating plasma 
we mal control and development of the im- - Phase conjugates added by the plasma 
cd) mune system cells as they are created. - Formed vacuum engine with hyperspace pump waves 
= Slowly errors and degradation damage ac- ~- Modulated onto a rippling magnetic field which carried it to every cell and all its parts 
se) cumulate with time, including over the ~ Jyperspatial pumping of cells/parts as PPCM's 
i. years. This cumulative immune system * PPCM's created amplified anti-engines for disease there 
a damage combines with other damage ef- » Anti-engine reversed cells/parts back to normal state 
fects due to pesticide residues, pollutants, - Cells return to control by cellular control system 


~ Restored cellular control system to full functioning 


etc. The combined degradation results i 
: epredation results in * Scrubbed out the cumulated precancerous state 


long-term cumulative damage to the im- 


16 mune system and its cells. Increasing errors * Eliminated shadow disease state 
in the immune system's functioning even- * Restored the immune system to high functioning 
tually result in appearance of immune sys- « No excessive trauma to treated animal 


tem disorders and increasing vulnerabilityto | 


In Part Il of this wonderful article, by Mr. Bearden, a few of the topics you can look forward to are; 
The Gulf War Syndrome, How to Make a Gravitational Wave & Curve Spacetime, 
Potentials & Gravity and How Priore Made Vacuum Engines. 


“The Russians refer to the hidden EM wave structure of the scalar potential — i.e., to the SWZ structuring and vacuum engine templates — as the information content of 
the field. Western scientists assume this phrase refers to ordinary spectral analysis and communications, ignoring those statements that the normal EM theory does 
not apply. Also, Devyatkov et al seem in no great hurry to express their true meaning more clearly. See N.D. Devyatkov (Ed.), Applications of Low-Intensity 
Millimeter-Wave Radiation in Biology and Medicine, IRE Akad, Nauk. SSR, Moscow, 1985, [in Russian]. See also N.D. Devyatkov, Yu. V. Gulyaey, et al, [Orga- 
nizing Committee Chairmen], Digest of Papers - International Symposium on Millimeter Waves of Non-thermal Intensity in Medicine, co-sponsored by Research 
and Development Association “ISTOK” and Research Institute of U.S.S.R. Ministry of Electronic Industry (“ORION”), Moscow, Oct. 3-6, 1991. Collection of 300 
papers. [In Russian). 

“However, some leading Western scientists — such as Wheeler, Feynman, and Jaynes— strongly advocate replacing the present erroneous concept of the EM force field 
existing in spacetime with the notion that what exists there instead is an information storage device containing a summary of what we need to predict the behavior 
of a charge if there should be one at the point. see J.A, Wheeler and R.P. Feynman, “Classical electrodynamics in terms of direct interparticle action,” Reviews 
of Modern Physics, Vol. 21, 1949, p. 425-433; laynes, “Probability in quantum theory,” in Complexity, Entropy, and the Physics of Information, Ed. W.H. Zurek, 
Addison-Wesley, Redwood City, CA, 1990, p. 33-55. 
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Fig. 12. Single versus multiphoton penetration effects. Phase conjugation effects become of signifi- 
cance, generating PCR signals which couple to and backtrack the cells’ and tissues’ own signals, 
thus penetrating throughout the body with weak partial cancellation jamming. 


THe GutF WAR SYNDROME 


For very dense EM smog environ- 
ments such as in the recent Gulf War, 
both the anomalous EM diffusion effect 
and the partial cancellation jamming ef- 
fect on humans are dramatically acceler- 
ated. Cellular and immune system 
damage that would require decades of ex- 
posure at very low EM smog levels will 
cumulate in only a few months. In turn, 
this accelerated malfunctioning of the 
cellular control system and the immune 
system enhances the effects of other bio- 
logical suppressants already present in the 
body or encountered during the dense 


signal environment exposure period. 
These augmented suppressants include 
the degradation due to the individual's 
prior lifetime EM smog exposure, attack 
by unfamiliar disease organisms endemic 
to the areas, exposure to oil fire smokes 
and pollutants, exposure to increased UV 
from solar radiation, and exposure to 
chemical agents and possibly surrepti- 
tious biological warfare agents.°* 
Further, in the haste to protect the 
troops from possible chemical and bio- 
logical attack, all soldiers were adminis- 
tered a nerve agent called pyridostigmine 
bromide; in addition, approximately 
150,000 were inoculated with anthrax 


vaccine, and 8,000 also received experi- 
mental botulism toxin shots.” Normally 
for medically-administered agents, the 
relatively minor suppression effects on 
the immune systems and body are fol- 
lowed by quick recovery, due to a prop- 
erly functioning immune system and 
cellular control system. However, all three 
of these Gulf War preventive medical 
treatments do create “small cases of sick- 
ness” in the normal body.” In other 
words, a low level of the disease strain is 
created in the patient. Further, even after 
the apparent “initial recovery,” there will 
now be a much longer dormant “appar- 
ently healthy” period during which the 
vacuum engine templates for the disease re- 
main, until they have finally decayed away. 
In a sustained dense signal environment, 
this “decay away” period may be dramati- 
cally extended or never occur; in fact, the 
disease may progress from the vacuum- 
engine state to the low level physical state, 
then into a fully developed syndrome. 
So we introduce the concept of the 
relative level of a disease. First, the dis- 
ease and/or its vacuum engine templates 
are in the body. A low level or absence of 
disease, as we normally think of it, is with 
respect to the high disease level — the full- 
up, developed state of the disease. A dis- 
ease level is “low” because of the ability 
of the immune system to fight it, over- 
come it, and reduce it to a “pre-disease” 
state; and the ability of the cellular con- 
trol system to eventually rid itself of the 
disease vacuum engine templates, retain- 
ing only antibodies against its re-invasion. 
When the disease is not physically present 
according to conventional medical stan- 
dards, but nonetheless the vacuum tem- 
plates are present and not yet cleared out, 
we shall refer to that state as the shadow 
state of the disease. The cellular control 
system largely combats this state. 


*Both Senator Riegle’s and Senator Rockefeller’s May 1994 hearings concluded that all 695,000 troops who served in the Gulf War were also exposed to 


chemical and biological toxins. 


Stephen Salgaller, “U.S. Role in Gulf War Illness.” Letters, Science News, 146(7), Aug. 13, 1994, p. 99. 
“Note that at least one of these three treatments was still quite experimental. Consequently there exists less confidence in stating that its normal side 


effects are minimal and tolerable. 


“Apparently by being able to phase conjugate with weak amplification, so that it forms anti-engines that usually are stronger than the disease’s 
vacuum engines, gradually reversing the shadow state to normal. 
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If the immune system and cellular 
control system are impaired, a shadow 
state of the disease can gradually progress 
to a “low level” of disease, then to a higher 
level, and become serious or even life 
threatening. This is true when conven- 
tionally the disease is physically absent 
but its shadow state is still present and 
cannot be disposed of by the cellular con- 
trol system, as clearly shown by 
Kaznacheyev’s experiments. 

We point out, but do not pursue, that 
the cellular control system also deals with 
the shadow states of diseases. In the nor- 
mal state of “free from disease,” the cellu- 
lar control system successfully and 
continually deals with incident diseases, 
overcoming them at the shadow state 
level. Its process for continual disposal 
of the shadow state residues is hypoth- 
esized to be a version of slightly ampli- 
fied phase conjugation of the vacuum 
engine’s shadow state level. 

In the model we are advancing, the 
disease entry and development occur by 
successively (1) creating its shadow state 
and successfully maintaining it in spite of 
the cellular control system’s phase conju- 
gation efforts, (2) breaching the thresh- 
old of physical changes, so that at least 
physical indicators of the struggle by the 
now-involved immune system appear, (3) 
progressing until conventional medicine 
recognizes “low level disease or infection,” 


(4) increasing until conventionally-rec- 
ognized “developed disease or infection,” 
(5) increasing until the disease is serious 
and even life-threatening, and (6) in- 
creasing until the patient can no longer 
sustain life and dies. We note that the best 
preventative medicine would and should be 
practiced at the shadow infection level. The 
Priore therapeutical approach is capable 
of doing that.“ 

In the “normal” —if such an adjective 
can be used! — sustained “weak EM smog” 
exposure, the shadow state may last for 
several years or even several decades, 
prior to sufficiently accumulated degra- 
dation of the cellular control system and 
the immune system to allow the physical 
emergence of the disease. For much 
denser EM smog, such as existed in the 
Gulf War, the shadow incubation process 
is highly shortened, as is the time to 
progress from one stage to another higher 
stage of the disease or disorder condition. 

In other words, in a dense but weak EM 
smog environment, the recovery from “mi- 
nor diseases” actually administered as part 
of the initial vaccination and preventive 
medicine will be substantially altered be- 
cause of the accelerated damage to the im- 
mune system and cellular control system. 
The control/immune degradation may be 
fast enough that the disease starts increas- 
ing from the shadow state toward higher 
levels, instead of being reduced and elimi- 


nated by the control/immune systems.® 

Consequently, the Gulf War partici- 
pants were thrust into a unique new situ- 
ation: The second (shadow state) phase 
of decay of the “minor diseases” created 
in the bodies receiving the three preven- 
tive medications was interfered with by 
the EM fog. Because of individual varia- 
tion in past cumulative damage experi- 
ence, the individual control/immune 
systems varied from soldier to soldier. 
The smog environment varied in density 
and intensity from place to place, and 
from time to time. Hence the degree of 
interference varied from soldier to soldier 
because of (1) variation of past control/ 
immune degradation, (2) variation of the 
EM smog exposure, and (3) variation of 
exposure to other suppressants. A bell- 
shaped distribution curve of the extent 
of the net interference to net control/im- 
mune functionality” would result, when 
the soldiers are taken as a group. That is, 
some of the participants just had a some- 
what longer 2nd phase recovery period; 
some an extended 2nd phase recovery 
period; some a sustained, gradual rise in 
the 2nd phase, toward physical disease 
but not yet developing the Gulf War Syn- 
drome. Some had a sustained, quicker 
rise toward actual physical disease instead 
of a decay, and have had sufficient time 
to develop the physical disease. 

When the additional individual expo- 


* Kaznacheyey, several references, ibid. That is, suppose we have the shadow disease possess only a strength such that the normal cellular control system 
and immune system could overcome it. If the cellular control system is weakened, the disease progresses across the physical barrier. If the immune 
system is still strong, it can handle the encroaching disease, but will give physical indicators of its struggle (increased white corpuscles, etc.) If the 
immune system is also degraded, the disease will progress to low level physical disease, higher level, etc. On the other hand, if the cellular control 
system is normal but the shadow state of the disease is amplified, the phase conjugation defenses of the cellular control system will be breached and 
the disease will impel itself into low-level disease, then high level, and then kill the cells, in spite of a normal immune system combatting the breach 
of the cellular control system. This latter is what Kaznacheyev’s experiments showed, It is also what the decades of Soviet weak microwave 
radiation of the U.S. Embassy in Moscow showed. 

“The discerning reader will note that we are presenting the gist of a new theory of cellular disease. 

“We also point out the electromagnetic biological warfare capability in this area, long since developed by the Russians and under total control of the 
KGB. The U.S. Embassy radiation, including the health changes and the death of three U.S. Ambassadors, was just to stimulate the U.S. intelligence 
and scientific communities at the highest levels. By the U.S. electromagnetic response at the Embassy itself, the Soviets could then know for certain 
whether or not the U.S. was aware of this EM biowar capability, and whether or not it had secretly developed defenses. Our actions assured them 
we had no such capabilities and no defenses — and were totally unaware of the true nature of the Embassy radiation. 

“Note that the multiplicity of the assault on the control/immune systems augments the resistance and recovery difficulty. E.g., each B-cell lymphocyte 
can attack only a single antigen — alien property of the surface of an invader. There are about one billion B-cells in the human body, which between 
them are specific for about a million antigens. As can be seen, the immune system is continually having to develop B-cells with new specificities due 
to the continual meeting of new strains of antigens. Cumulated damage to this system affects both the body’s resistance to diseases it has already 
acquired specific B-cells for, and its resistance to new strains for which it must make B-cells for new antigens. There is a sort of threshold, at any 
given time, beyond which the B-cell responses cannot keep pace, and start being overwhelmed. There is also an error tolerance level; when the errors 
due to deterioration surpass this level. the immune system will often begin attacking the body’s own tissues in error. This results in disorders such 
as arthritis and cartilage and joint deterioration. With sufficient errors, previous immunity abilities also are degraded, so that more ordinary 
diseases become serious threats. 

“The administering of three “lightly suppressive” treatments closely occurring with the soldier’s entry into the Combat Zone thus posed a significantly 
greater problem than normal to his or her control/immune systems’ operations, because the control/immune systems were suddenly degraded and 
hampered by the suppressive effects of the dense EM signals environment. In other words, the control/immune systems were moderately attacked by 
the three medical treatments (three enemy light cavalry divisions), and at the same time the entire control/immune system complex was subjected 
to substantial interference and suppression (the normal friendly) troop divisions were simultaneously placed under fierce and sustained attack 
throughout the zone. A general whose divisions are already committed in furious combat and under heavy bombardment, as are all his command 
posts and communications systems, has great difficulty freeing up, reconfiguring, and recommitting some of his committed troops to properly 
combat three other enemy forces that suddenly have appeared over the horizons from other directions! 

We may also define this as a disease progression ratio. This ratio should assume a distribution curve. For first-order simplicity, we are assuming a 
normal distribution. 
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sures are factored in, there should have 
been essentially three broad groups: (1) 
relatively minor damage sustained, where 
any overt effects will only begin to appear 
many years hence if at all, (2) more dam- 
age sustained, where overt effects will 
begin to appear within the next few years, 
and (3) heavier damage sustained, where 
overt effects begin to appear either while 
still in the Gulf Region or within some 
months or so after returning. 

Hence many of the Group 3 veterans 
of the Gulf war developed anomalous in- 
fections and immune system disorders 
shortly upon their return from such dam- 
age-accelerating exposure, resulting in 
the mysterious “Gulf War Syndrome.” 
Conventional medical science will recog- 
nize — and has recognized — the overt 
phase 3 physical disease syndrome, but 
its cause and effective treatment remain 
and will remain medical mysteries. Con- 
ventional medical science will entirely fail 
to recognize Groups 1 and 2 cases, and 
will label them as due to aging, mental 
stress, or ordinary rise of diseases. 

The syndrome has involved the 
“anomalous EM smog diffusion” process, 
as previously explained. It may —and in 
many cases it will — exhibit certain “sig- 
nature” differences from normal diseases. 
The genetics of the victim are affected, 
and so are altered by induced transcrip- 
tion® to carry at least a portion of the 
“syndrome template.” Semen, ova, saliva, 
and blood will particularly be so affected. 
A wife may complain that her husband's 
body fluids are now irritating to her skin, 
even producing “burning” sensations. 
Children conceived and born may be 
borne with the syndrome, or with one or 
more aspects of it.” The syndrome tem- 
plate can be transmitted by exchange of 
body fluids, so wives may also contract 
the syndrome and develop the disease 
from their husbands.” 


CONVENTIONAL EM BIOEFFECTS 
KNOWLEDGE Is INSUFFICIENT 


Present “EM bioeffects” scientific 
models contain absolutely no modeling 
of partially jamming the body’s own spe- 
cial EM control system by turning its EM 
signals partially into G-signals, thereby 


partially nullifying them. It also contains 
no modeling of the anomalous EM dif- 
fusion process.” Thus the conventional 
medical approaches also do not contain 
any proper means of accounting the 
mechanisms for, and results of, long-term 
exposure to electronic smog and other 
combined agents and effects. Conven- 
tional scientists also have no knowledge 
of the major degradation mechanisms in- 
volved. The conventional medical mod- 
els specifically are useless when 
confronted with something such as the 
Gulf War Syndrome or the decades of 
Russian microwave radiation of the U.S. 
Embassy personnel in Moscow, Capable 
scientists turn to their conventional mod- 
els for answers, and the models fail them. 
Therefore present medical science is 
baffled when faced with such diseases and 
syndromes.” (See figure 13 on next page) 


How To MAKE A GRAVITATIONAL 
Wave AND Curve SPACETIME 


We return now to the fundamentals 
of Type 2 engineering. 

If one superposes an ordinary EM 
wave with its true phase conjugate rep- 
lica wave, where the two waves are of 
equal strength, the EM forcefield aspects 
of the combined wavepair (standing 
wave) vanish, while the energy-density 
aspects remain. At every point the E-fields 
and the B-fields sum to vector zero force- 
field resultants. The standing wave that 
results will not cause EM movement of 
charged particles. 

However, the energy densities of the 
two locked (and now “hidden”) EM waves 
remain and add. By standard GR, this 
“trapped EM density standing wave” 
must constitute a standing gravitational 
wave and a standing wave in the local 
curvature of spacetime! 

It follows that, by assembling a har- 
monic set of such wavepairs, a la Stoney 
and Whittaker, one can form a region of 
spacetime such that the energy density is 
deterministically altered and controlled, 
and to engineering levels. 

Engineering general relativity sud- 
denly became a lot easier! Ironically, 
present physics only considers primarily 
the very weak ST curvature that can be 


obtained by the extremely weak gravita- 
tional “attraction of mass” G-force. For 
electrons, e.g., the G-force is only on the 
order of 10° times as strong as the elec- 
tric force. Consequently orthodox GR 
simply “cannot pack enough trapped G- 
field energy into the local space” in the 
laboratory to get measurable effects. 
Only in the vicinity of a very large mass, 
such as the sun or a star or a black hole, 
does the weak G-force reach sufficient 
strength to yield directly observable, 
strong effects. Yet by using EM vacuum 
engines and the SWZ approach, one can 
obtain readily-measurable GR effects 
right on the laboratory bench. 


Se Se 
Cue conventional 
medical models 
specifically are 
useless 
when confronted 
with something 
such as 
the Gulf War Syndrome 
or the decades of 
Russian 
microwave radiation 


of the U.S. 


a 


“Note that the transcription component may continue to develop in the same “post disease” manner as does the shadow disease of the overall Gulf War 
Syndrome. The returnee continues to experience EM smog and other control/immune suppressants, though at a lesser level than experienced in the 


Gulf War environment. 


“Such aspects are highly controversial, A few affected families are reporting such symptoms and aspects, but officially “there is no evidence” for them. 


However, 


with the initial appearance of the syndrome, officially veterans who complained of this illness were briefed by these same medical “au 


thorities” that their physical symptoms were stress-related, and that the cause was all in their mind! 
In a fashion similar to Priore’s animal experiments that demonstrated the transfer of curative templates by a single drop of blood. Kaznacheyev 
showed that disease templates could also be transferred, 
7'In fact, EM bioeffects research for decades has used, and continues to use, sheer energy deposition (scattering of EM energy by the tissues — heat by 
another name!) as a measure of the exposure level. They have not applied nonlinear phase conjugate self-targeting effects at all. 
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Fig. 13. Necessary corrections for the present inadequate EM bioeffects model. 


POTENTIALS AND GRAVITY 


Obviously one can simply add har- 
monics of such EM “locked in” wavepairs, 
to produce a standing “constant value po- 
tential” pattern of a fixed excess energy 
density of vacuum or a fixed decrease in 
the energy density of vacuum. This har- 
monic series of bidirectional EM wave 
pairs — the sum set of wavepairs — is pre- 
cisely what Stoney and Whittaker showed 
makes an ordinary EM scalar potential. 
In other words, they showed the actual 


energy-trapping mechanism, and dra- 
matically altered the view of a scalar po- 
tential as being simply an “electrostatic” 
entity and a scalar field. Instead, it is a 
hidden-variable energy flow process.’”*”” 

Its external “scalar field” aspect is just 
its “local energy density” aspect, not its 
fundamental nature.” 

Asis well-known in GR, all potentials 
are gravitational because they contain 
trapped energy. Any trapped energy is 
gravitational, a priori, according to GR. 
Ziolkowski independently rediscovered 


the SW decomposition in the 1980s and 
extended it to also add the product set. 
Since multiplication of waves is modula- 
tion, in my opinion Ziolkowski actually 
wrote the basis for hyperspatial (or 
subspatial, if one models physics in only 
4-dimensions) communication at super- 
luminal velocity, essentially instanta- 
neously anywhere in the universe. (See 
figure 14 on opposite page) 

“Paired assembly of an EM wave and 
its true PCR” was and is the way to turn 
EM energy directly into gravitational en- 


Just as it is also essentially baffled by many conventional dread diseases such as cancer, leukemia, AIDS, arteriosclerosis, etc. — which indicates that the 
conventional “models” for those diseases are also seriously deficient. 

The present preoccupation of physicists with the scalar potential is simply to provide an algorithm for calculating the local energy density — in excess 
joules per collecting point-coulomb of charge — and erroneously call that the definition of the potential. The magnitude of the energy collection 
density of the potential at a point is not what the potential is, and such is not its definition. Defining how much water can be poured out of a 
standard bucket, when it is dipped into a flowing river and filled with water, does not define the river! 

“From the particle view, the potential is an ordering in a virtual particle flux of the vacuum. From the wave view, the potential is comprised of an 
ordered, harmonic series of SWZ bidirectional EM waves, where each wave reaches to the ends of the universe before having a zero energy density. 
It follows that the energy in each hidden sine wave is infinite, just as it is for any overt theoretical EM sine wave. So any potential — even that of a 
flashlight battery — already involves an infinite amount of flowing hidden EM energy, being exchanged by the source and the entire universe, 
flowing in both directions along any radial from the source of the potential. The scalar potential is a flowing, continual exchange of energy between 
each and every point in the universe and the local source of the potential. 

*Both the wave and particle forms of the potential exist simultaneously. The particle nature exists in M inkowski 4-space, The “hidden SWZ waves” 
exist in a hyper-4-space whose time dimension is the same as that of Minkowski 4-space. The scalar EM potential actually exists as a 7-dimensional 
entity. The internal hidden EM flow is not confined to the speed of light in space, because it does not flow “through” 3-space; instead, it flows 
“around” it. 

*E.g., Whittaker, 1904, ibid. shows us that all of classical electromagnetics can be made by the interference of two scalar fields, which is just a special 
kind of hyperspatial multiwave interferometry. 
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ergy.” This is the unification of EM and 
GR that eluded Einstein all the latter part 
of his life, and that has continued to elude 
scientists today. This is the way to “trap” 
EM energy locally, even though the EM 
wave energy is flowing at the speed of 
light or greater. This is the way to change 
EM energy into gravitational energy.” 
Further, it is engineerable and testable. Re- 
member, physics requires that energy be 
conserved; however, it can certainly change 
its form. GR already says that it is the 
trapped energy that is gravitational, not 
mass per se, and regardless of what kind 
of energy is trapped. Ultimately Einstein’s 
formula E = mc’ is actually a statement of 
the trapped EM energy in a mass. How- 
ever, heretofore no one had the slightest 
notion as to the actual trapping mecha- 
nism. The SWZ work actually shows the 
trapping mechanism itself and allows the 
engineering of electrogravitation. 


How Dmp THE REVOLUTIONARY 
STONEY/ WHITTAKER 
Work Go UNNOTICED? 


Apparently, neither Stoney nor 
Whittaker realized that their work was 
pure electrogravitation. When the refer- 
enced papers by Stoney and Whittaker were 
published, special relativity, general rela- 
tivity, and quantum mechanics had not 
even been born yet! Indeed, there still was 
not a wide adoption of Heaviside’s vec- 
tor interpretation of Maxwell’s fading 
quaternion theory. Even classical EM was 
still in its infancy and just getting off toa 
good start. 

In the 1980s Ziolkowski realized that 
the internal biwaves of a potential could 
be engineered, but remained primarily fo- 
cused upon his important work with elec- 
tromagnetic missiles and focus waves (slugs 
of EM energy which stay together as they 
travel, and do not spread out.) Ziolkowski 
is one of the pioneers in that field. 


How Priore MADE 
VacuuM ENGINES 


This “vacuum engine methodology” 
was and is what Priore’s intuition led him 
to! For the electromagnetic treatment of 
laboratory animals, his EM therapy de- 
vice first inputted some 17 or so frequen- 
cies into a rotating plasma.’”**° We know 


PRIMARY 
ELEMENT 
OFA 
VACUUM 
ENGINE 
(OFA 
GRAVITON 
LATTICE 
STRUCTURE) 


ANTIPHOTON 


PHOTON 


WAVE 
DIRECTION 


SPIN = 2 


<= 


ANTIWAVE 
DIRECTION 


Fig. 14. A graviton is a coupled photon/antiphoton pair. In the bidirectional wavepair of the SWZ 
internal structure of the scalar potential, photons in the wave continually couple and uncouple as 


the wave and antiwave pass through each other. 


today that such plasmas phase conjugate 
the wave inputs, but that was not known 
when Priore first did it. 

Obviously Priore himself did not un- 
derstand the actual mechanism, but his 
brilliant intuition led him to discover how 
to do it! For many years no one knew how 
aspirin worked, yet that did not prevent 
it from being used widely and effectively. 

In other words, Priore used the 
plasma to unwittingly add PCRs to each 
of his waves and form 17 magic SWZ 
“wavepairs.” The entire SWZ wavepair 
assembly thus made an artificial poten- 
tial, having a “vacuum engine” pumping 
substructure of hidden bidirectional EM 
waves. Adjustment of selected frequen- 
cies away from their harmonic positions 
adds multiplications and beat frequency 
modulations, creating specific templates 
and specificvacuum engines. These SWZ 
waves are hyperspatial; hence they are in 
the domain of the deep mind’s cellular 
control system. When an abnormal body 
cell is pumped by these hyperspatial 
waves, the cell’s own hyperspatial 
vacuum-engine “signal input complex” 
triggers a specific dedifferentiation anti- 
engine for that specific abnormal state. 
By Wheeler’s principle, if spacetime cur- 
vature is present in the material cell, its 
energy and template are applied to the cell 
and act upon it. With vigorous pump- 
ing, the anti-engine is also amplified and 
so the cellular response is more rapid. In 


other words, the amplified anti-engine 
fairly quickly overpowers the disease en- 
gine and reverses the abnormal cell and 
allits contents back to their previous nor- 
mal states. (See figure 15 on the following 
page) 

Priore’s new signal complex came out 
of the plasma mixing (phase conjugating) 
tube with SWZ structures of wavepairs, 
where each pair was composed of two 
bidirectional (opposing) EM waves. 
Priore then modulated this output upon 
a very strong, rippling magnetic field as 
a carrier, and radiated the body of the 
patient with that resultant field and its 
transported hyperspatial SWZ anti-en- 
gine components. 

Nuclear magnetic resonance guaran- 
tees that such a magnetic field with all its 
modulations will be delivered entirely 
through the body, penetrating the flesh and 
bones and even the atomic nuclei them- 
selves. It will certainly penetrate the bone 
marrow where all the blood cells (which 
includes most of the immune system’s cells) 
are born! It will penetrate everywhere else 
also. So all the cells of the immune system 
will be exposed to the AC magnetic carrier 
and its impressed hyperspatial biwaves and 
their modulations. 

The body’s cells and cell-parts are 
highly nonlinear, and so they are also de- 
modulators. They strip off the SWZ 
modulations. This puts the amplified 
vacuum anti-engines directly into and 


7 have previously pointed out that, in a coupled wave/antiwave pair, the photons in the wave and the antiphotons in the superposed phase conjugate 
replicate wave also pair into photon/antiphoton pairs, which have spin-2 helicity and hence are gravitons. This follows merely from a strong 
application of the distortion correction theorem, However, it is the fundamental union of EM and G into a single engineerable theory, See Bearden, 


Gravitobiology, 1991, p. 1-9. 


By Whittaker 1904, we can always interfere two such potential fields and obtain an EM field, even at a distance. Thus we can also readily turn the 
gravitational (trapped EM) energy back to EM field (untrapped EM) energy. 
” David M. Rorvik, “Do the French Have a Cure for Cancer?” Esquire, July 1975, p. 110-11, 142-149 gives an overview of the Priore Affair and some 


details of the electromagnetics of the machine. 


“Note the immediate connection to the Russian energetics model, which is directly fashioned after the nature and nonlinear EM functioning of 
plasmas. Priore was directly applying Soviet energetics, although neither he nor any other Western scientist could have known that. 
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onto the cells, including all the cells of 
the immune system, and including each 
and every part of each cell. Small won- 
der then that the Priore methodology 
could restore suppressed immune sys- 
tems! Time-reversing the damaged im- 
mune cells and their damaged internal 
components back to a previous healthy 
state was one magnificent result. The ra- 
diation also delivers the modulations di- 
rectly into the master potential (the 
body’s quantum potential) that contains 
its mind, its long-term memories, and its 
master control system for all cells. Thus 
not only are the diseased cells and the 
immune cells affected, but also the mas- 
ter cellular control system for all body cells 
is directly affected.®! 

In a related work, Becker (See figure 
16 on the following page) and his col- 
leagues stimulated bone healing in diffi- 
cult fractures by use of tiny DC currents. 
They have shown that picoamperes of 


115-A. Priore demonstrates a point to Mr. 15-B. Dr. Raymond Pautrizel, noted immunolo- 


steady DC current trickled Seto the |Chaban-Delmas, Mayor of Bordeaux and a gist, worked directly with Priore. Or. Pautrizel 
fracture site induces bone healing. Becker |friend and mentor. is Professor Emeritus, University of Bordeaux, 
showed that, surprisingly, red blood cells and holder of the first chair in immunology in 
are dedifferentiated — shucking their he- France. 

moglobin and growing a nucleus in the Dr. Robert Courrier (not shown), head of the Biology Section of the French Academy of Science as 
process. These cells redifferentiate into well as its Secretaire Perpetuel at the time, was also a noted colleague. He personally presented 


the kind of cells that make cartilage. Then the astounding results of the Priore Team’s experiments to the Academy. 


those cells redifferentiate anew, into the Fig, 15. Priore was supported by notable French political leaders and eminent French scientists were 
kind of cells that make bone, and heal the _ his close scientific colleagues. 


fracture with new bone deposit. Becker 


also proposed a complete, operational DC A proposed explanation of the fundamental vacuum-engine mechanism for the 
control system, staying within the limita- Priore and Becker effects has previously been given in some detail by Bearden.® (See 
tions of conventional EM theory. figure 17 on next page) 


“We refer to an expanded version of Popp’s cellular control system. E.g., see Fritz Albert Popp, “Photon Storage in Biological Systems,” in Fritz Albert 
Popp et al, eds., Electromagnetic Bio-Information: Proceedings of the Symposium, Marburg, Federal Republic of Germany, Sep. 5, 1977; 
Urban & Schwarzenberg, Baltimore, 1979, p. 123-149. Popp reports the theoretical and experimental discovery that mitogenetic radiation from 
cells can be seen as a sort of “waste” from a virtual electromagnetic field with a high coherence. This field has a tendency to become stationary over the 
whole organism. In addition, it includes the storage of “virtual” coherent photons. Comment: Our substitution of the SWZ hidden wave approach to 
replace Popp’s QM particle approach greatly facilitates understanding and specifying the control system, and materially eases direct engineering of it. 

2B g., see R.O. Becker, “The direct current field: A primitive control and communication system related to growth processes.” Proceedings of the. XVI 
International. Congress of Zoology, Washington, D.C., Vol. 3, 1963, p. 179; “The control system governing bone growth in response to mechanical 
stress,” J. Ark. Med. Soc., Vol. 62, 1966, p. 404; R.O. Becker and D.G. Murray, “A method for producing cellular dedifferentiation by means of very 
small electrical currents.” Trans. N.Y. Acad. Sci., Vol. 29, 1967, p. 606. See particularly Robert O. Becker, “The significance of bioelectric poten 
tials.” Bioelectrochemistry and Bioenergetics, Vol. 1, 1974, p. 187-199. Becker proposes that a complete, operational system exists in living organ 
isms, and controls such basic functions as growth, healing, and biological cycles. The system is described in anatomical detail. It functions as a data 
transmission system in an analog fashion using varying levels of direct current as its signal. The system interlocks physically with the nervous 
system and is postulated to be its precursor. There are two electrochemical limbs of great significance in the operation of the system. One is between 
the DC system and the nervous system; the other is between the DC system and all body cells. The concept explains all of the diverse effects reported 
for the biological effects of applied electrical currents including: electrical anesthesia, electrical growth control, and electroacupuncture. It also 
furnishes a testable hypothesis for predicting other effects of clinical significance. 

We comment that the SWZ approach allows control and conditioning— both externally and internally— of both limbs of Becker's proposed DC control system. 

“See also C.W. Hsue, “A DC Voltage is Equivalent to Two Traveling Waves on a Lossless, Nonuniform Transmission Line,” IEEE Microwave and 
Guided Wave Letters, Vol. 3, 1993, p. 82-84. Hsue shows that the steady DC voltage on a transmission line powering a resistive load, mathemati- 
cally decomposes into bidirectional EM traveling waves. The bone-healing setup used by Becker et al is precisely of this configuration. The fracture 
corresponds to the resistive load and the two electrodes on each side correspond to the transmission lines. Hence Becker's team actually employed a 
form of the Stoney/Whittaker/Ziolkowski harmonic biwave decomposition of the scalar potential, to accomplish hyperspatial pumping and forma- 
tion of anti-engines of vacuum energy. So this is another application of the same basic “cell-reversing” methodology, as also utilized more exten- 
sively by Priore. Becker's brilliant work of course was and is independent and unique, and he was nominated for a Nobel Prize because of his ab- 
solutely fundamental work in showing electromagnetic differentiation and dedifferentiation of cells. That he has not been awarded the prize is 
regrettable and, in my opinion, an injustice. 

“TE. Bearden, “Mechanism for Long-Term Cumulative Biological Effects of EM Radiation,” presented to the 70th Annual Meeting of the Alabama 
Academy of Science, University of Alabama at Huntsville, March 25, 1993. A digest of this presentation is published by the Tesla Book Company, 
P.O. Box 121873, Chula Vista, CA 91912 as T.E. Bearden, Cancer and the Unresolved Health Issues in the Biological Effects of EM Fields and 
Radiation, 1993 and includes both text and hard copies of viewgraphs. 
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How THE Priore VACUUM 
ENGINE REVERSED CELLS TO A 
Previous STATE 


Taking a GR view, any mass already 
has its own vacuum engine for its exact 
form and internal structure and dynam- 
ics, in the finest detail. That particularly 
follows Wheeler’s principle; if the mass is 
there, the appropriate spacetime curva- 
ture and dynamic energy structuring is 
there. If the mass has internal structur- 
ing, so does the spacetime curvature: it 
becomes nested curvatures with a pre- 
cisely correlated template. In short, any 
mass — living or not — is imbedded in a 
precise vacuum engine. Any and every 
change adds a specific delta to this 
vacuum engine component. Just asa tree 
has rings for its past years and an onion 
has layers, the vacuum engine of an ob- 
ject has an exact template for that object's 
entire past, as do the mind and its compo- 
nents also.* 

So when a normal living cellular mass 
changes to a diseased state, a priori it has 
added an additional delta vacuum engine 
(representing the change that resulted in 
the disease) to its original vacuum engine 
(which represents the original healthy 
state of the cell). The cell and all its parts 
are highly nonlinear and act as phase con- 
jugate mirrors, including to the higher to- 
pology (hyperspatiality) of the vacuum 
engine. Any living system we isolate and 
study is at least 7-dimensional. 

Putting all this together, we now can 
understand the marvelous nature of what 
Priore did. By exposing the body, treated 
part, cells, and cell parts to Priore’s modu- 
lated rippling magnetic field, the “hidden 
pump waves” carried by that magnetic 
field are applied to each and every cell and 
to all its parts, in the exposed area. In the 
exposed area, each and every cell and its 
parts become powerfully pumped phase 
conjugate mirrors for its hyperspatial 
vacuum engine complex. 

Extending the language of nonlinear 
optics, the particular net vacuum engine 
of the diseased cell or part constitutes a 
“standing input” hyperspatial signal wave 
complex, already input. to the hyper- 
spatially pumped phase conjugate mirror 
cell or cell part. When pumped by “hid- 
den” pump waves, each and every one of 
those PC mirrors will now originate an 
amplified phase conjugate replica of the sig- 
nal wave complex. Each one will produce 
ahighly amplified, time reversed replica of 


BECKER'S 
BONE FRACTURE SETUP 
(DIAGRAMMATIC) 
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Fig. 16. Becker's application of tiny DC currents to heal difficult bone fractures. 
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THE DC VOLTAGE CAN BE TREATED AS TWO 
TRAVELING WAVES PROPAGATING IN 
OPPOSITE DIRECTIONS (HSUE, 1993) 


Fig. 17. Hsue’s biwave decomposition of DC voltage (as in Becker's application of tiny DC currents to 
heal difficult bone fractures). 
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Fig. 18. Applying an anti-engine for the “deviation” of the diseased cell reverses the cell to normal 
after a time delay. 


its specific standing vacuum engine. This includes amplified time reversed replicas of both 
the “healthy” component of each standing vacuum engine and the “disease delta” compo- 
nent. (See figures 18 above and 19 on following page) 

In other words, every pumped diseased cell and cell part — including the genes and 
chromosomes — will produce a very powerful, highly amplified, “reverse vacuum en- 
gine” (an anti-engine) which is fantastically specific and precisely time-reverses the 
cell and its parts, including the genes and chromosomes as well, back to their previous 
normal states. 


“If one alters the internal structure (rings) of a tree, one changes the tree. If one alters the internal structures and dynamic functioning of matter, one 
changes the matter accordingly. If one alters the internal structures and dynamics of the mind, one changes the mind, its contents, and its function 
ing accordingly, as well as the subsequent behavior exhibited by the altered individual. 
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Fig. 19. Applying an amplified anti-engine for the “deviation” of the diseased cell reduces the time 


delay required to reverse it back to normal. 


REJUVENATION 


Any normal cell that is exposed to 
hyperspatial (Priore-type) pumping just 
reverts to a slightly younger normal state. 
Note that this allows rejuvenation.” 
Priore’s earliest experiments that so riv- 
eted his attention and set him on the path 
of discovery, were in fact the abnormal 
prolongation of the life of fruits! For each 
class of disease, Priore just had to fiddle 
with the frequencies until he had the right 
set of pump waves for the specific “disease 
delta vacuum engine.’ This he did by trial 
and error. So when it is “Priore-pumped,” 
acancer cell reverses back to a normal cell, 
as does a precancerous cell as well. 

The revolutionary Priore therapy is 
startling but simple. The diseased cell is 
analogous to an automobile that has been 
driven slowly off the road into the rough. 
Priore’s methodology shifts the car into 
reverse gear, guns the engine, and quickly 
and precisely backs the car back onto the 
roadway. It is one of those profoundly 
beautiful embodiments analogous to 
Faraday’s unipolar generator; it strikes di- 
rectly to the heart of the fundamental 
principle. A cell develops damage and 
disease over a period of time. Simply 
time-reverse it quickly back to its origi- 
nal healthy state. 


AIDS Coutp BE QuickLy CurED 
THE SAME Way 


Given Priore-pump- 
ing, an AIDS-infected 
cell would revert back to 
anormal cell, including 
all its genetics, and in- 
cluding for all of the 
hundreds of “strains” of 
AIDS that exist in an ad- 
vanced AIDS patient. 
With this ap- proach 
one could completely 
reverse and eliminate 
AIDS whenever a posi- 
tive reading occurs in 
the HIV virus test, and 
prior to the appearance 
of the actual physical 
sym-ptoms! Ifthe per- 
son just has the anti- 
bodies and not the 
disease, the treatment 


will still do him absolutely no harm. (It 
will actually make his cells a “little bit 
younger and more vigorous,” and help 
his immune system.) If he has both the 
AIDS antibodies and the infection as 
well, he will be completely cured and his 
immune system will be restored to com- 


plete vitality. 


PHYSICAL 
CELL 
(NORMAL) 


Most Diseases COULD BE 
CureD BY THE NEw 
THERAPEUTIC MODALITY 


Any infectious disease known or un- 
known can be cured by the same means. 
The marvelous thing is that one need not 
know the specific technical pattern for the 
delta vacuum engine for a specific disease! 
One just has to correctly adjust the hidden 
SWZ pumping frequencies. 


ARTERIOSCLEROSIS 


In arteriosclerosis, it has been found 
that the greatest part of the damage is due 
to the presence of some rather ordinary 
viruses, and abnormal cell growth by the 
body’s own cells as a result of triggering 
by previous viral infection. Cellular re- 
versal (dedifferentiation) gets it all; the 
viruses and the abnormal cells. Every- 


THE AIDS 
me STARBURST 
EACH 20-30 YEARS 


@ ABOUT 1% GENETIC EVOLUTION PER YEAR SUBTYPE 
Based on Los Alamos analysis F 


@ DOZENS TO HUNDREDS OF 
QUASI-SPECIES IN EACH SUBTYPE 


@ EACH SUBTYPE DIFFERS FROM 
ALL OTHERS BY 30% 


e NANT STRAINS CHANGING 


1970 72 74 76 78 80 82 84 86 88 90 92 94 


Fig. 20. AIDS is continually changing since the HIV virus is a retrovirus 
and unstab. 


thing reverts to normal, and the body’s 
restored processes quickly “police up” the 
extra cell growth, using its natural con- 
trol processes which are now restored to 
full functioning. This is how the Priore 
team was able to so dramatically cure the 
“clogged arteries” of laboratory animals. 
The Priore approach (pumping of the 


*7One should not be surprised that a time-reversal operation upon an entire body leads to reversal of physical aging in that body! But we point out that 
the time reversal we speak of is not at all the “time travel to the past” so beloved by generations of science fiction writers. For that, one would have 
to reverse each and every part of the universe simultaneously, except the observer, back to an exact former state, in perfect universal coordination. 
One would have to pump the entire universe, except for the observer! The observer would then remain as is with no change, while his entire world 
“went back in time” to a past state. The pumping of the universe would have to stop instantaneously (decay of the false vacuum?), and the universal 
anti-engine would have to stop operation and decay instantaneously (another big bang, perhaps?). We are not referring to anything such as that! 
We are referring to the reversal of a single little part of the universe, back to its previous state, which is practical and can be done. Universal time 
reversal — and hence time travel for the observer — is not practical, at least within our present knowledge and within the time reversal model we are 
applying. We should point out, however, that time reversal is a legitimate part of physics, and is not science fiction. E.g., for an overview, see Robert 
G. Sachs, The Physics of Time Reversal, University of Chicago Press, Chicago, Illinois, 1987. 
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diseased cell’s self-contained vacuum en- 
gine to create a very powerful vacuum 
anti-engine and reverse diseased cells 
back to normal) is the most powerful 
therapy for cellular disease ever conceived 
of. If the cells have ever been normal, they 
can be reverted to normal. One can also 
probably regrow lost limbs, etc. but that 
takes too long to explain here! The meth- 
odology should also be able to completely 
reverse disorders such as Alzheimer’s dis- 
ease, and very probably muscular dystro- 
phy as well. It should even be possible to 
reverse the physical effects of aging! 


Much More THAN THIS 
INTRODUCTION 
Has BEEN THEORIZED 


This is the gist of the mechanism for 
the Priore therapy’s startling success, al- 
though it has required some 10 years of 
very hard work to decipher the mechan- 
ics of the process. Along the way, I have 
also personally discovered and added a 
great deal more (for example, the quan- 
tum potential aspect of a living system and 
any enclave of living systems, the mecha- 
nism to generate a quantum potential, the 
precise mechanism for Sheldrake’s mor- 
phogenetic field, the mechanism for di- 
rected evolution, the unusual elect- 
romagnetic nature of mind and thought, 
the mechanism for engineering mind and 
thought, engineering the entire species, 
and engineering the entire living bio- 
sphere), but this much should suffice for 
now for introductory purposes. 

A technical book has been laboriously 
begun, and hopefully will be finished and 
published in about a year. Two 2-hour 
videos are also tentatively being planned. 
A four-hour technical briefing has already 
been prepared and presented. 


REACTIONS TO THIS VACUUM 
ENGINE EXPLANATION 


In response to numerous queries as to 
the reactions to this explanation of the 
Priore mechanism: Reactions tend to be 
rather good when (1) the technical per- 
son is open-minded, in other words, a 
friendly skeptic, (2) the technical person 
endures a grueling 2-hour or 4-hour de- 
tailed slide presentation I prepared, and 
(3) sufficient follow-up dialogue is ac- 
complished to answer residual questions. 
Otherwise, the “mental jump” required 
of the participant is just too great.” Also, 
perhaps 60-70% of the conventional sci- 
entists are absolutely against anything 
that smacks of “revolutionary.” From 
about half of this contingent the approach 
may generate disbelief and even overt 
emotional hostility, just as Priore himself 
and his associates encountered.” 

However, some of the sharpest young 
graduate students readily make the tran- 
sition, if they interact with me for a long 
enough period and enough times to un- 
derstand the physics of the approach. It 
did not take me 10 years to decipher an easy 
thing! The causative mechanism for 
Priore’s accomplishment is terribly in- 
volved and very, very deep. It is slightly 
beyond the present scientific vanguard, 
although the bits and pieces necessary to 
decipher the Priore mechanism are now 
in the literature. But putting them to- 
gether has been a bone-crushing, terrible 
task. Priore was truly a century ahead of 
the science of his time! 

Nonetheless, there is much hope, be- 
cause the material is slowly taking root 
in afew sharp young graduate minds. For 
example, one of the major Eastern Uni- 
versities would be astonished to know 
that their sharpest, brightest young PhD 
candidate — one they already assume will 


win a Nobel Prize in the future — is a full 
convert, and thoroughly understands cel- 
lular reversal by hidden-variable SWZ 
pumping, a la Priore. But at my strong 
urging, he is keeping it a secret until he 
graduates, and then he will gradually be- 
gin to filter in some of these ideas. That 
way he does not initiate his destruction 
by his peers because of too much ener- 
getic advocacy too quickly. 


THE Priore APPROACH IS 
UrcENTLY NEEDED 


We simply must get this Priore thera- 
peutic approach developed, for it is ex- 
tremely important to all humanity. Our 
very survival may depend upon it. 

Presently all our antibiotics are begin- 
ning to fail; the disease organisms are be- 
coming quite resistant. Already our 
hospitals have strains of diseases that few 
if any antibiotics will touch. Hundreds 
of thousands of hospital patients each 
year are already experiencing complica- 
tions due to contracting an antibiotic- 
resistant infection. Probably about 20,000 
a year are dying as a result, and the death 
rate is increasing. In the future, one will 
have to seriously weigh whether it is bet- 
ter for one’s chance of survival to enter 
the hospital and be treated, or to take 
one’s chances with the disease and not 
enter the hospital. 

With the rising failure of the antibi- 
otics, (See figure 21 on page 60) and the 
rising possession of tailored biological 
weapons by hostile nations and interna- 
tional terrorists," (See figure 22 on page 
60) we shall shortly have no defense 
against an onslaught of pandemics un- 
heard of since the Black Death swept 
medieval Europe of one third the popu- 
lation. Literally the age of pestilence and 
dread diseases of Revelations is upon us.” 


"They can also be “reversed to normal” even if they have never before been normal. The master cellular control system contains a master blueprint for 
the normal cell and can make an appropriate template for the specific disease delta vacuum engine, or one can be introduced (e.g., by injection of 
a drop of blood from a person previously cured of that specific disease; this was in fact demonstrated by the Priore group.). Pumping will then 
reverse the patient back to normal, as was actually shown by the Priore group. Indeed, the body’s own system may be able to use the correct anti- 
engine template from the drop of blood and cure itself without pumping, as was also shown by the Priore group, if the body itself is reasonably healthy. 
Simply “dropping it on someone” by mail, for example—as I did to Elizabeth Taylor's foundation and Ross Perot's office — is just too much for a casual 
reading to grasp. A polite acknowledgment was received from the Taylor foundation, and no acknowledgment at all was received from the Perot camp. 
%As an example, Priore completed the course work for his PhD and submitted his thesis, documenting his formidable and revolutionary work. Because 
of the ferocity of the oncology establishment toward the Priore team and its accomplishments, the university rejected his thesis. During the two 
decades or so since then, untold millions have died worldwide from diseases the team cured. These deaths could have been prevented had the Priore 
work been vigorously pursued and developed by the scientific community. 
"It is not a question of if the international terrorists will use biological weapons against the U.S. civilian populace, but only of when. Astoundingly, 
often it may even be possible for the terrorists to simply buy their biological warfare agents from us! In a lawsuit by Desert Storm Syndrome victims 
against certain U.S. companies, one of the companies is alleged to have sold germs— such as anthrax, tularemia, and botulism — to Iraq by mail. 
These are highly effective biological warfare agents. E.g., a few spray tanks spraying such agents over a large U.S. city complex at night, using an 
easily obtained light plane to get in a few hours “flying practice,” would result in tens or even hundreds of thousands of deaths within days. 
According to U.S. government-released data, inhaling a few anthrax spores into the lungs has a very high probability of killing the inhaler, unless 
treatment is started immediately. Even with immediate treatment, many deaths will still occur. A substantial number of nations are now obtain- 
ing and producing lethal biological warfare agents — which have been called the “poor man’s atomic bomb.” Some of the international terrorist 
groups are also acquiring the biological warfare agents. 
A good exposition of the rapidly increasing resistant-disease problem is given by Garrett, Laurie, The Coming Plague: Newly Emerging Diseases in 
World out of Balance, Farrar, Straus and Giroux, New York, 1994. 
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In addition, the costs of the present 
allopathic medicine are rising rapidly and 
threatening to either bankrupt the nation, 
or become so expensive that only the 
wealthy can afford adequate medical care. 
Even the wealthy could be trapped in the 
future and denied adequate medical treat- 
ment. The Clinton Medicare bill, if ap- 
proved, would make it a felony to pay a 
doctor out of one’s own pocket, after de- 
nial of such treatment by the administra- 
tive bureaucracy. It also makes it a felony 
for the doctor to give the treatment to the 
disapproved paying person. Thus both 
the patient and the doctor could be sent 
to prison, wealthy or not.” 


CELL CONJUGATION BY VACUUM 
AnmtI-ENGINES Is THE ONLY Hope 


Priore’s approach offers an answer to 
both the age of pestilence and the im- 
pending biological warfare strikes against 
our armed forces and our civilian popu- 
lation. By prompt cellular reversal, in- 
fection even by totally unknown and 
modified agents can be quickly voided. 
Infection by newly adapted, resistant 
strains of presently known diseases can 
be quickly conjugated. So the problem 
of the failing vaccines and antibiotics can 
be solved quickly, simply, and cheaply. 
However, the cell-reversing treatment 
devices and trained, experienced medi- 
cal staffs must be widely available! 


Diseased cell conjugation by EM 
means is also the only therapy that can 
largely eliminate the debilitating diseases 
of humanity. Per Wheeler’s principle, 
vacuum engines can mold the physical 
matter of the living body and conditions, 
operations, and content of the mind, 
memory, and personality. As the Priore 
therapy is developed and extended, it will 
become possible to correct bent spines, 
mental retardation, mental diseases, ge- 
netic defects, physical accidents and dis- 
abilities, birth defects, etc. It will be 
possible to regrow amputated limbs and 
restore deteriorated cartilage, organs, and 
joints. It should also be possible to di- 
rectly remove deep psychiatric problems, 
heal chemical imbalances, and address 
and heal such presently difficult disorders 
as schizophrenia. 

The development and application of 
Type 2 medical engineering can usher in 
the greatest, most beneficial revolution of 
all time. As just one example, eventually 
it will be possible to quickly educate stu- 
dents by simply loading the appropriate 
“software” into their minds and long term 
memory, in only a few weeks of “sessions.” 
At that point there need no longer be, 
anywhere in the world, an educationally 
disadvantaged person. 

It can also be used to usher in the most 
diabolical revolution of all time if we are 
not careful to (1) be informed of the Type 
2 engineering area, including who is de- 


veloping what, and for exactly what pur- 
poses, and (2) rigorously control the de- 
velopment and use of this technology as 
it progresses. Our legal, political, and sci- 
entific leaders — and we common citizens 
~ will have to grapple with the ethics of 
what is done and to and for whom it is 
done. Just as one example, the same tech- 
nology that will allow direct loading of 
the software in the long-term memory to 
achieve rapid education, will allow alter- 
ing or changing any part of the long term 
memory, including the built-in emo- 
tional responses, etc. Loading software is 
loading software! What is loaded depends 
only upon what is in the software. In theory 
it is possible not only to alter the learned 
behavior, memories, emotions, and reac- 
tions, but also the genetically “born-in” 
behavior, emotions, and reactions. The 
potential for the Type 2 engineering to be 
used for enslaving and roboticizing hu- 
manity should be obvious. 

Far more carefully than with any other 
technology in history, we must ensure 
that this new one is developed for good, 
not for evil. To quote an old adage, the 
price of freedom is eternal vigilance. Never 
before in all of history have those words 
been more true. 


IN CONCLUSION 


Pioneers such as Priore, Becker, 
Kaznacheyev, and Popp have shown us a 


"In fact, under present law all property, homes, bank accounts, and monies of both the patient and the doctor would simply be confiscated — without 
any legal charge, arrest, or trial — under an absolutely medieval reinterpretation of U.S. law that has again given police at all levels such sweeping 
and unconstitutional powers. The Clinton Health Care Plan, presently on hold but still alive and sure to be introduced again, is reported to include 
the establishment of an entire department solely devoted to confiscating assets from patients and doctors who commit such “crimes.” Defendants 
victimized by the present confiscation reinterpretation of law have a slim chance of even forcing the issue into a court. Even if they succeed in getting 
into court for a hearing, win it and get full “exoneration,” the authorities can still keep the property! In the most insane and unjust legal action in 
all of U.S. history, this law now charges the property itself with having committed the crime, not the erstwhile human defendant. By what means 
can the “property” defend itself? No one has an answer, for the property is not an individual and has no legal rights for jury protection under the 
law! U.S. lawyers and judges are actually insisting that this is rational and makes sense. They have already precisely redefined U.S. law into what 
is specifically required to institute a police state. The police forces who carry out this consfication are themselves awarded a percentage of the “haul.” 
What does the citizen do when the police forces themselves become the robbers by administrative fiat, and there is no court redress possible? 

Ostensibly passed to counter organized crime and the drug cartel, this law has rapidly been applied directly to the citizenry, and its use is one of the 
fastest growing “new techniques” by the various levels of law enforcement, In this paper we have deliberately not dwelled upon the political aspect 
of the already-emerging police state in control of medical treatment, We simply summarize how the bureacratic medical establishment is likely to 
meet the challenges of the coming plagues and the associate astounding rise in medical costs, In fact the reader will almost certainly see the rise of 
an iron “state dictatorship” in medicine, as is already emerging in other legal areas. 

In this paper my primary purpose is technical, not political, so we defer detailing the more involved political aspects of the emerging police state (the 
New World Order— more aptly the New World Feudalism) to other more capable authors and sources. One central thought should remain firmly in mind 
All political systems and isms tend ultimately to feudalism, which is always the best system for the oligarchy or elite at the top who control and own every- 
hing. In any society, there is always an on-going struggle by a fraction of the most powerful to convert the society to special forms of feudalism. 

*Some biological agents are very lethal and the associated disease develops at a frightening pace. E.g., the strains of Staphylococcus bacteria that cause 
necrotizing fascitis and necrotizing myositis — two versions of the “flesh-destroying” disease — are noteworthy examples. Necrotizing is causing 
inflammation and/or death of tissue, fascitis refers to “sheet” or connective tissue, and myositis refers to muscle tissue. Recently the Quebec 
separatist leader Lucien Bouchard was suddenly felled by necrotizing myositis, lost a leg, and at this writing is stable and will recover. The disease 
is usually fatal in 80% of the cases. There is nothing diabolical in his contacting the disease; the bacteria are present from time to time and can enter 
the body through a nick or otherwise. The disease and the bacteria are known; however, in the past such cases have been relatively rare. The 
lethality of the disease is augmented by the rapidity of its development. Delayed recognition of the disease may place the patient already beyond the 
ability of conventional agents to arrest it in time to save him. With the modern hospital and population environment being highly favorable for the 
more rapid modification and adaptation of disease organisms, even previously rare diseases such as necrotizing fascitis/myositis are ticking time 
bombs waiting to become resistant to our antibiotics and explode in the dense urban populations, 

* We refer to strikes using biological organisms, We have mentioned but deliberately not dwelled upon the use of electromagnetic induction of lethal 
cellular diseases at a distance. Such strategic capability to attack a nation and destroy its citizens and soldiers is presently on-line in Russia, under 
total control by the KGB, not by the conventional Russian military forces. 
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Fig. 21. Present antibiotic therapy is failing as disease organ- 


isms adapt. 


Fig. 22. Terrorists will eventually use biological warfare strikes. 
Biological warfare is an increasing threat to military forces and 


the civil populace. 


great vision. Having seen it, when one 
looks at the incredible human suffering 
throughout the world, and then at the 
formidable problems of our Type 1 medi- 
cal science that is struggling so mightily 
and losing the battle, one is reminded of 
a phrase by Dante: 


“Heaven wheels above you 
Displaying to you her eternal glories 


And still your eyes are on the ground.” 


With every fiber of our being, we exhort 
the scientific community to lift its eyes 
from the ground, and develop and apply 
the Type 2 medical technology as rapidly 
as humanly possible, for human benefit. 
Else half of humanity will perish in the 
coming tide of pestilence. Even the con- 
ventional scientists agree that the pesti- 
lences are coming, and that conventional 
approaches are already losing the battle. 
Long ago Albert Einstein wrote these pro- 
phetic words: 

“It would of course be a great step for- 
ward if we succeeded in combining the 
gravitational field and the electromagnetic 
field into a single structure. Only so could 
the era in theoretical physics inaugurated 
by Faraday and Clerk Maxwell be brought 
to a satisfactory close.” 


Einstein’s passionately-sought unifi- 
cation of EM and G has now been accom- 
plished. It has magnificent medical 
science applications for the benefit of all 
humankind. Meanwhile, in the orthodox 
medical journals, the scientists them- 
selves are recognizing the demise of anti- 
biotics and the coming unstoppable 
plagues. The scientists are redoubling 
their efforts to apply the present inad- 
equate models, and their efforts are ad- 
mittedly failing. If they keep to their 
present course, the war is already lost! 

In the name of all the bleeding, suf- 
fering, and dying peoples of the world, 
we must do better than that! We can do 
better than that, if we rapidly redevelop 
and apply the Priore approach. 

We call fervently for a great new “War 
on Disease” that is empowered, funded, 
and staffed to perform the task. It can be 
done in perhaps three years, and perhaps 
for as little as $60-100 million if we stream- 
line procedures, keep the bureaucracy off 
the team’s necks, and give the team scien- 
tists the authority of a War Commander 
with a mission order to get on with it. 

What happens next is up to the scien- 
tists, the politicians, and the concerned 
leaders of all the nations of the world. 
They simply must not fail us. They and 


their families are in the same frying pan 
as the rest of us. This is not the time for 
dogma, posturing, arrogance, protecting 
one’s territory, yapping about who's going 
to control the presently inadequate medi- 
cine, yakking about pseudoscience, striving 
for personal position and power, bowing 
to the big drug companies and their vested 
interests, and playing the “Who’s to be the 
big monkey?” game. We need a new Man- 
hattan Project. We need it now. 


Else we who have 
sown the wind 
will most certainly reap 
the coming whirlwind. 
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"Dossier Priore" 
by Jean-Michel Graille 


Photographs 


The inauguration: the construction of the M 600 had 
not yet started but, symbolically, the Mayor of 
Bordeaux starts the smaller machine at close range. 
(Archives R.P.) 


Inaugural scroll. 


An information meeting held in Bordeaux. From left to 
right: Antoine Priore, Robert Courrier, Raymond 
Pautrizel and Francis Berlureau. 

(Archives R.P.) 


February 1975. Antoine Priore and Professor Pautrizel 
at the "suspended" base of the M 600, the enormous 
experimental prototype built by Leroy-Somer. The 
apparatus would only function for a few days but did 
make it possible to carry out some experiments with 
very promising results. 


Anne-Nelly Pautrizel. Professor Pautrizel's sister and 
collaborator, who participated in almost all the 
experiments with the Priore apparatus since 1968. 
(Photo J.M.G.) 


Pierette Chateaureynaud-Duprat, head of research at C. 
N.R.S., doctor of science and specialist in grafts, carried 
out in 1969 and 1970 two series of decisive 
experiments concerning the proof and the explanation 
of the biological effectiveness of the Priore Ray. 
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The Priore machine. The model financed by Pautrizel, 
the only one which is still likely to function, the one 
with which patients will be officially looked after as 
from 1977, is finished in August 1968. In fact, the 
apparatus is installed all in one place. 


1969. Old friends of Priore retrace the road to Floirac. 
With a monkey-wrench or soldering-iron in hand, they 
devote all their leisure time to building the new machine 
for their friend. Here, on the scales, inspector Plantin, 
of the legal identity service. In coveralls, scarf around 
his neck, municipal worker M. Léglise. 

(Archives R.P.) 


A courageous man. Perpetual Secretary of the 
Academy of Sciences, elder President of the Academy 
of Medicine, "father" of endocrinology and fertilization, 
Professor Robert Courrier could have benefited from its 
prestige and its retirement. At 67, he took all the risks 
to defend that which he believed in deeply. He has 
fought now for twenty years. One of the rare photos of 
him, in the company of Antoine Priore and Professor 
Pautrizel, taken on 25th March 1970 in the laboratory at 
Floirac. 

(Archives R.P.) 
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Translation: 


JACQUES CHABAN-DELMAS 
THE MAYOR OF BORDEAUX 
PRESIDENT OF THE URBAN COMMUNITY 
AND 
ANTOINE PRIORE 
HAVE INSTALLED ON THE 21 NOVEMBER 1970 
THE FIRST STONE OF THE SCIENTIFIC RESEARCH LABORATORY 
FOR THE BIOLOGICAL EFFECTS OF THE PRIORE RAY 
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_Making Laser 
Weapons a 
Reality 


Figure 1. The Boeing HEL MD_ 
has demonstrated the ability to" 
destroy a 60 mm mortar round 
in flight. (Photo co yo 

Boeing Defense) 


» irected energy weapons first took a step towards reality in the 1980s : 
under President Reagan's Strategic Defense Initiative (SDI), dubbed “Star | 
Wars” by the media. But, the technology didn't really materialize at that | 
time and the cessation of the Cold War largely removed the immediate im- | 
petus to develop it. Since then, lasers have become widely used in military appli- 
cations, particularly for target designation and aircraft countermeasures, but | 
there is still no significant deployment of lasers as offensive weapons. Now, ad- | 
vances in high power fiber laser technology, particularly in the efficiency, compact- | 
ness and weight of their pump diode lasers, are poised to make laser weapons a 
practical reality. 
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Figure 2. A Coherent | DILAS T-Bar chip contains 
five emitters, outputs about 50 W, and is 5 mm wide. 


Laser Weapons Overview 

The concept behind Reagan’s SDI was 
to protect the United States behind a 
“missile shield” that would prevent nu- 
clear weapons, delivered via either inter- 
continental or submarine-launched bal- 
listic missiles, from reaching North 
America. Part of the SDI was to be lasers, 
or other directed energy weapons, placed 
in permanent orbit, which could rapidly 
knock out a nuclear missile already in 
flight towards its target. Lasers, in partic- 
ular, were a promising technology for 
this application because they can be 
quickly “charged up” (i.e. be made ready 
to fire), and their output can reach a fast- 
moving target nearly instantaneously. 

Because these lasers were intended to 
be deployed primarily in space, or in 
fixed locations, and used either never 
(hopefully) or just once, there wasn’t 
much concern about their cost, physical 
size, weight or operational efficiency. 
The key goal was simply that they 
would work when needed, delivering 
the required knock-out punch. 

The offensive laser weaponry under de- 
velopment today is intended to serve al- 
most the exact opposite purpose than the 
SDI, and therefore has very different 
goals in terms of its design and function- 
ality. For example, one major laser 
weapons initiative is for C-RAM (Counter 
Rocket, Artillery and Mortar). These are 
systems intended to be deployed in the 
battlefield to protect troops and equip- 
ment from incoming projectiles. Cur- 
rently, these are envisioned to be single, 
vehicle mounted lasers, with output pow- 
ers in the 10 kW to 50 KW range. 

Boeing has already successfully proto- 
typed such a system, which they call the 
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Single 5 
Emitter T-Bar 


Fast axis 
collimator, 


Slow axis 
collimator 


4 7-Bars 
on 4 single submount 
with collimating optics 


Vertical stack of 
4 submounts 


High Energy Laser Mobile Demonstrator 
(HEL MD). This consists of a 10 kW solid 
state laser installed on an Oshkosh Tacti- 
cal Military Vehicle, along with all the 
necessary targeting and control systems. 
HEL MD has proven the ability to lock 
on to and destroy a mortar round of 
about 10 inches in length, traveling at 
hundreds of miles per hour, from several 
miles out. The system is also effective 
against Unmanned Aerial Vehicles (UAVs 
or drones); in this case, it may be suffi- 
cient to damage the drone’s navigation 
and targeting systems, rather than com- 
pletely destroy it. Similarly, other offen- 
sive laser weapons systems are being de- 
signed to deliver “swarm defense,” that 
is, to protect a ship or base from attack 
by a large number of inexpensive drones. 

Thus, today’s laser weapons are 
meant to defend against swarms of in- 
expensive mortar rounds, drones and 
other projectiles, and are intended to 
be mounted on platforms which are 
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Figure 3. Progression from a single T-Bar die to an 80-emitter stack. The light from all these emitters can 
be efficiently coupled into a single 225 ym core fiber with a 0.22 NA. 


mobile and self-contained (meaning 
they may not have ready access to an 
external source of power). This gives 
rise to several design imperatives. 
First, they must deliver a low cost per 
engagement; it’s simply not economi- 
cally feasible to employ an expensive 
weapon (such as a missile costing over 
$100,000) to knock out a drone which 
costs $1,000, or a mortar round which 
might cost less than $100. The laser 
weapon must also be capable of rapid 
fire so that it can’t just be over- 
whelmed by a large number of simul- 
taneous incoming rounds. Also, rapid 
fire reduces the number of individual 
laser weapons systems needed to pro- 
tect a given number of troops. But, the 
ability to deliver rapid fire also neces- 
sitates that the system be electrically 
efficient. Otherwise the laser weapon 
will require access to a large quantity 
of fuel, which is difficult (and danger- 
ous) to transport into a battlefield. Fi- 
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nally, it’s desirable that laser weapons 
be physically compact, especially for 
airborne use. 


SWaP Optimization 

The push to optimize the size, weight 
and power (called SWaP in military parl- 
ance) of field deployed laser weapons 
has driven a progression in the technol- 
ogy of the gain material used from 
chemical (e.g. deuterium fluoride), to 
solid state, and, most recently, to fiber. 
One reason for this is because fiber lasers 
offer inherently higher efficiency, in 
terms of converting input pump energy 
to usable output, than nearly any other 
laser type, except diode lasers. However, 
diode lasers by themselves don’t provide 
the necessary brightness or beam qual- 
ity, while diode-pumped fiber lasers can. 
And, beam quality is critical because it 
determines the distance over which the 
laser can be focused to a spot size small 
enough to reach the power density nec- 
essary to damage its target. 

Fiber lasers offer other advantages in 
terms of SWaP optimization. Chemical 
and lamp pumped solid state lasers re- 
quire a significant overhead in terms of 
the equipment and power supplies re- 
quired to run them. In contrast, both 
solid state (e.g. slab and rod) and fiber 
lasers can be diode pumped, and diode 
power supplies and pump modules them- 
selves are electrically efficient and lend 
themselves to miniaturization. This effi- 
ciency, in turn, reduces the cooling re- 
quirements, and all its attendant equip- 
ment (pumps, heat exchangers, etc.). 

But, as laser weapons evolve towards 
ever higher powers, fiber laser technol- 
ogy becomes increasingly attractive over 
solid state. Currently, individual fiber 
lasers can deliver up to about 2 kW of 
power, but multiple units can be com- 
bined to deliver around 10 kW in a sin- 
gle beam with extremely good mode 
quality. It’s a bit more difficult to scale 
up the power of a solid-state laser, espe- 
cially while maintaining good mode 
quality. This is because scaling up and/or 
increasing the pump power to a tradi- 
tional solid state laser typically excites 
higher order modes, and introduces 
other issues related to thermal lensing. 

Of course, there are also challenges to 
increasing the power of a fiber amplifier. 
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Figure 4. Four T-Bars mounted on a macrochannel cooler with collimating optics. 


And, because the optical efficiency of 
their pumping is already so high (~85%), 
there’s not much room for improvement 
there. So, the focus is on raising the 
pump power itself, without increasing 
package size and weight, as well as on 
methods for low loss beam combining of 
multiple single mode lasers, all while still 
maintaining good beam quality. 


Pumping Technology Advances 

In terms of SWaP optimization of 
pump diodes for laser weapons, a cur- 
rent benchmark is to achieve a weight 
to output power ratio of 1 kg/kW. Co- 
herent | DILAS has developed several 
advances in diode laser technology to 
reach this goal, and, in fact, is already 
working on devices that will attain the 
next level of performance - 0.5 kg for 1 
kW of output. 

One key to reaching the SWaP bench- 
mark has been the company’s introduc- 
tion of T-Bar (for “tailored” bar) con- 
struction, a design approach intended 
to combine the high total output power 
of traditional diode laser bars with the 
relaxed cooling requirements of single 
emitters. The basic unit of the T-Bar is a 
diode laser mini-bar having five emit- 
ters on a single, 5 mm wide substrate 
which outputs about 50 W total. In 
contrast, traditional diode laser bars are 
usually 10 mm wide, contain at least 19 
emitters, and can output over 200 W, 
depending on the number of emitters 
and type of heatsink. 
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For military applications, four of 
these T-Bar dies are mounted on toa 
single substrate, yielding a total of 20 
emitters. Then, up to four of these sub- 
strates are stacked vertically, bringing 
the total number of individual emitters 
in this compact assembly to 80, with a 
total output of about 800 W. 

The key optical characteristic of the T- 
Bar design is that the combination of 
wide emitter spacing, low divergence 
and relatively low beam parameter prod- 
uct (in both fast and slow axes) is tailored 
to enable the light from all 80 of these 
individual emitters to be efficiently co- 
linearized and coupled into a single 225 
um core fiber having a numerical aper- 
ture of only 0.22. This, in turn, permits 
highly efficient coupling into the pump- 
ing mode volume of the gain fiber. And, 
this light collection can be accomplished 
using a relatively simple and compact 
optical system. This is how output power 
per unit volume is maximized. 

In contrast, the high divergence and 
poor mode quality of traditional diode 
laser bars necessitate the use of complex 
optics for light collection, and still 
make it impossible to couple all their 
output into a single, low numerical 
aperture fiber. Furthermore, high power 
diode laser bars often suffer from a 
problem called “smile.” This is a sagging 
or bending alignment error in emitter 
position along the bar which makes it 
quite difficult to collimate and co-lin- 
earize its output. 
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Besides the advantage of producing 
the largest amount of fiber coupled light 
out in a given system volume, T-Bar con- 
struction also offers significantly im- 
proved cooling characteristics over tradi- 
tional bars. In a traditional diode laser 
bar, the small emitter spacing causes sig- 


nificant thermal crosstalk between the 
individual emitters, and a very high effi- 
ciency cooling system must therefore be 
employed. This is usually in the form of 
a so called “microchannel” cooler, in 
which water is rapidly circulated through 
channels within the heatsink. But the 
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small bore of the microchannels (tens of 
microns) makes it easy for them to be 
clogged by particulates. Thus, the water 
must be stringently conditioned and fil- 
tered, and large, heavy, high pressure 
pumps must be employed to circulate it 
rapidly enough to achieve the required 
level of cooling in these traditional bars. 

Furthermore, traditional diode bars are 
usually placed directly on the heatsink in 
order to achieve good thermal contact. 
However, this makes the microchannel 
cooler part of the electrical circuit, thus 
necessitating the use of deionized water 
in order to avoid a short circuit. This im- 
poses yet another requirement that in- 
creases cost and complexity. 

The larger emitter spacing of the T-Bar 
largely eliminates this thermal crosstalk, 
and greatly relaxes the attendant cooling 
requirement. As a result, Coherent | 
DILAS has been able to introduce a 
“macrochannel” cooler. This is a system 
which uses substantially larger bore chan- 
nels, thus allowing the use of less strin- 
gently filtered tap water, and eliminating 
the need for high pressure pumping. 
Also, the reduced cooling requirement 
enables the laser bar to be placed on a 
submount, rather than in direct electrical 
contact with the cooler, which avoids the 
necessity of using deionized water. 

T-Bar construction also delivers better 
cooling characteristics than single emit- 
ter diode lasers. This is because single 
emitters are typically supplied already 
packaged. Since the diodes are mounted 
within the package, there is an extra 
thermal interface which makes it more 
difficult to efficiently cool them. 

In conclusion, after decades of imag- 
ining, offensive laser weapons are 
nearly ready for deployment on the bat- 
tlefield. Advances in diode laser pump- 
ing technology are proving to be a key 
enabling factor in this development. 
And, these military grade pump diode 
lasers can be constructed using the same 
automated, high volume fabrication 
equipment used for industrial product 
manufacturing, meaning they can be 
readily delivered at competitive prices. 

This article was written by Chris Ebert, 
Ph.D., Director, Business Development, Co- 
herent | DILAS, (Tucson, AZ). For more in- 
formation, visit http://info.hotims.com/ 
65852-501. 
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A Sensitive Scalar Wave Detector 


Very briefly we present a method of making a very sensitive scalar wave detector so that direct 
measurement and quantization can be established. 


First, we regard one oscillation (one wavelength) of the scalar potential wave as a longitudinal 
photon. Note that this photon contains a substructure, which may be deliberately determined (when 
artificially made) or randomized (when naturally made in the idealized case). 


For convenience we represent normal linearized vacuum (spacetime) as a horizontal or longitudinal 
vector (Figure 4), implying the direction of motion of the wave in the laboratory frame. By horizontal 
position in our diagram, we imply a linear, uncurved spacetime and a non-rotated frame. We 
represent the longitudinal scalar wave as a horizontal vector, and the usual Hertzian wave as a 
vertical or "transverse" vector. We visualize a normal detector as detecting only a vertical or 
"transverse" vector, as we have illustrated in Figure 4. 


As can be seen, in a linear, unrotated or uncurved spacetime a pure scalar wave has no vertical 
component projected upon the laboratory frame vector, so it is not detectable by normal detectors. 


To detect the scalar wave, of course we could bend it so that it has a projected vertical component in 
the laboratory frame (Figure 5). However, this would be an impure wave, not a pure scalar wave, and 
that is not what we wish. 


A better way is to bend or curve spacetime itself in a small region, so that a longitudinal wave that 
passes through that region now possesses a vertical component with respect to that region (Figure 6). 
Thus a normal detector there will detect that vertical component. We conduct the detection current 
out of the "bent spacetime" region to an outside (normal) detector, and we then have a scalar wave 
detector. 


To illustrate, we show conceptually how this has been successfully done. Figure 7 shows the concept. 
First, we utilize a magnetic pole to provide the infolded energy (potential) to bend or curve 
spacetime. To reach good sensitivity, we need a pole strength connected with a magnetic field 
strength of 40,000 Gauss or higher. We utilize a small superconducting magnet, which can reach field 
strengths of from 40,000 to 80,000 Gauss. 
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Figure 4, Linear, uncurved Laboratory frame. 
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Figure 6. Bending the laboratory spacetime frame 
produces a transverse component. 
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Figure T. A sensitive scalar wave detector, 
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Then to prevent detection of superfluous "normal" radiation, we shield the entire magnet in a 
grounded Faraday cage, as shown in the figure. Hertzian waves will be grounded in this shield, while 
scalar waves will readily penetrate it undiminished. In other words, the Faraday cage serves as a 
"stripper," to strip away the ordinary waves, leaving only the scalar waves to penetrate inside. An 
ordinary wire lies at the top of the magnetic pole, in proximity to it. The wire runs out of the Faraday 
cage through an insulated port to a resonant tuning circuit, which is sharply tunable over the range of 
frequencies we are interested in. A preamp amplifies the output of the tuner, and in turn feeds the 
input of an oscilloscope or other detector. 


With this detector we can select the frequency desired, and detect any passing scalar waves of that 
frequency. By other variations of amps and preamps, regenerative circuits, etc. we can obtain all the 
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sensitivity desired, and utilize ordinary detection equipment already well-known and highly 
developed. 


Additional Information about detecting Scalar Waves 
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Figure 11. NETWORK OF VIRTUAL TRANSMITTERS 
(See Woodpecker Grid) 
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Figure 12. VIRTUAL TRANSMITTERS IN THE INTERFERENCE GRID 
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Figure 13. GIANT RADIAL RELATED TO A VIRTUAL TRANSMITTER 
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Figure 14. FORMATION OF A SINGLE GIANT RADIAL 
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A Briefing on Soviet Scalar Electromagnetic Weapons 
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2. Continual cloud radials have repeatedly been seen and photographed over Huntsville, 
Alabama, associated with weather engineering and grid activity. Typical radials seen by this 
author are shown in Bearden, Soviet Weather Engineering Over North America, 1-hr. v1deotape, 
1985. Huntsville is apparently a pivot point or "hinge point" for bending and controlling the 
jetstream. 
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3. Spectacular cloud grid patterns have been seen over Huntsville, Alabama and Los Angeles, 
California. An excellent videoclip of one of the Los Angeles area grids, personally observed and 
shot by KABC Open Mind talk show host Bill Jenkins, is shown in Bearden, Soviet Weather 
Engineering Over North America,;1-hr. videotape, 1985. An artist's sketch of an earlier gigantic 
grid, extending from horizon to horizon in every direction, seen over Huntsville, Alabama by 
Tom Bearden and Ken Moore, is also shown in the tape. The videotape is available from P.O. 
Box 1472, Huntsville, AL 35807. Sketches and details of another highly anomalous grid pattern 
observed in the greater Los Angeles area by engineer Ron Cole are shown in figures 5 and 6. 


The reason that clouds of water droplets and/or ice particles detect the scalar interferometry and 
form signature patterns is simple: Consider each H2O molecule as having two light little 
hydrogen atoms hanging on to the much heavier oxygen atom. The covalent sharing with the 
oxygen atom of the electron from each hydrogen atom means that 


1. the electrostatic scalar potential between the H ion and the O ion it is bonded to, is 
rhythmically varying as the electron is shared back and forth, 

2. this varying potential contains "electron spin holes" since it is made by the moving 
electron, 

3. two such varying potentials exist since there are two H atoms sharing covalent electrons 
with the O atom, 

4. the two H ions are at an angle of over 100 degrees with respect to each other, 

5. the molecule assembly thus constitutes one part (one half, so to speak) of a scalar 
interferometer with imbedded electron spin holes for electron hooking, 

6. Incident scalar waves from outside the system interact with the "half scalar 
interferometer." This scalar interferometry interaction is coupled to the covalent bonding 
electron because of the internal spin hole pattern of the molecular half of the 
interferometer. The coupled electron moves with the scalar pattern's changes, causing an 
observable interaction with and in the electrical structure and ionic potential of the 
molecule, 

7. the weak H to H hydrogen bonding between molecules connects resulting ionic potential 
changes to the structuring of the entire macroscopic cloud assembly. Thus by scalar 
interferometry with the H2O "half interferometers", an incident scalar EM pattern is 
detected and translated into patterns of E and B force fields. The H2O molecules then 
"line up" in accord with the electrical patterns detected. 


Thus the clouds form "signature patterns" according to the incident scalar EM radiation patterns. 
Giant cloud radials in the targeted area are probably due to the type and shape of antennas 
including the type and shape of the electrical wires establishing the antennas’ ground planes -- 
used by the Soviet Union to project the scalar waves. Note that such "radial" antenna patterns 
were occasionally used by James Harris Rogers in his underground and undersea scalar EM 
transmission system. 
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Figure 15. FORMATION OF A DOUBLE GIANT RADIAL 
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Figure 16. DETECTION OF TRANSVERSE AND LONGITUDINAL 
WAVES 
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Mechanism for Physical Change and the Flow of Time 

Any EM Field or Wave Pattern is Produced by interference of 
Two Scalar Potential Functions (E.T. Whittaker, 1904) 

Mass is transparent to longitudinal EM waves, which move 
through the infolded interiors of internal waves, potentials, and 
fields in the mass 

Deep penetration of weak signals in a dense signal 
environment, by nonlinear retroreflection 

The Immune System 

Popp's master cellular control system 

Cancer: characteristics 

The evolutionary path of multicellular organisms 

Effect of fluid contamination on hemoglobin's oxygen transport 


First step in Self-Promotion of Cancer due to Hypoxia 
Becker's Cellular Growth Control 


Becker's dc treatment of bone fractures 


Becker's theoretical DC control system involved with responses 
to injury 

Becker's theoretical control system governing regeneration 
Link Between Standing DC Potentials and the Nervous System 
Becker's Findings on Cellular Injury and Regeneration 
Corrections For the Present EM Bioeffects Model 

R&R System - Regeneration Example 

Kaznacheyev's Cytopathogenic Mirror Effect 

Microwave Radiation of U.S. Embassy in Moscow 
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55. Self-Targeting in Inner EM Channel Can Produce a Quantum 
Potential 

56. Quantum potential and hidden variable theory 

57. Participants in a quantum potential share a common multiply- 
connected spacetime (MCST) 

58. Gulf War Syndrome and Typical Comparative Disease Curves 

59. Force Fields and Symmetry 

60. Aspects of Strong Local Asymmetry 

61. Other Aspects of Strong Local Asymmetry 

62. Small Entities Emit Powerful S-Flows 

63. What is the "magnitude" of a potential? 

64. Table Al. The Vacuum Energetically Interacts With Every 
Particle, Continually 

65. Extended Superpotential Theory (Adding Vacuum Engines) 

66. Vacuum Engine: Jillions of Working ST Demons 

67. Active Spacetime and a Specific Vacuum Engine (A General 
Relativistic Concept and Analogy) 

68. Extension of Wheeler's general relativity principle 

69. Signal versus Vacuum Engine 

70. Electronuclear Interactions by Vacuum Engines 

71. Vacuum Engineering 

72. Impact of Vacuum Engineering 

73. A Dramatic Extension to Nonlinear Optical Pumping 

74. Time Conservation and Some Properties (Energy and time are 
canonical) 

75. A Dramatic Extension to Nonlinear Optical Pumping 

76. Key Points in the New Technology 


Modern WMD Solution: Portable Treatment Systems 


77. Title Page 

78. Portable Priore-Type Treatment System 
79. Portable System Block Diagram 

80. Portable Priore Technology Unit 

81. Saving the Stricken Civilians 


Conclusions: Technology Practical, Proven 


82. Title Page 
83. Summary and Conclusions 


Recommendation: Crash Development Program 
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® There is a vast new kind of electrodynamics hidden 
inside all EM potentials, fields, and waves 
_ Congiicinea EM waves and complexes 
— Oscillations in time domain = 
0 Slide 


® These complexes are an infolded pane relativity Index 
— Clustered formations of spacetime curvatures —— 

- Very J since the EN force is used as the an 
agent of curvature ib Cc 


; P Slide 
® In general relativity, similar precise complexes 
permeate and act on any mass at all internal levels oe oe 


® With this approach, one can now manipulate matter -- Slide 
living or inert -- in any manner desired, depending 
only on the level of development of the technology 


® Priore unwittingly used this to cure dread diseases 
® This is a revolution in all of science © TE BEARDEN ‘308 


@ We have uncovered the major mechanisms to utilize 
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Solution to Mass Casualties Treatment Problem 


Threat and Current Status 

Historical Solution: Priore Treatment Therapy 
Extended Physics and Background 

Modern WMD Solution: Portable Treatment Systems 
Conclusions: Technology Practical, Proven 
Recommendation: Crash Development Program 


CTEC, Inc. 28 Mar. 1998 
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Index 
Solution to Mass Casualties Treatment Problem 
Threat and Current Status Next 
Historical Solution: Priore Treatment Therapy , Slide 
Extended Physics and Background 
Modern WMD Solution: Portable Treatment Systems Previous 
Conclusions: Technology Practical, Proven Slide 


Recommendation: Crash Development Program 
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Terrorism ——— 
Slide 


Previous 
Slide 
FUTURE ADDITIONS: 


« EM weapons 

« EM biofogical warfare 

« Scalar EM weapons 

«Scalar EM disease induction 

® Alteration of behavior and emotions 
« Ateratron of momery 

» Ofrect thought control 

* Action-at-a-distance offects 
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e One terrorist, one light aircraft 
with spray tank 

e 100 kilograms of anthrax 

e Flies over greater metropolitan 
Washington, D.C. 

e Calm night 

e 1-3 million casualties result* 

e Most of those stricken will die — 

e Presently little can be done a 
to save the stricken civilians 


e Attacks on several population 
centers might produce some 
_10 million or more casualties 


Oe Te aN “Per OTA Report to Congress, 1843 
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e Many foreign nations are hostile 
to the U.S. and sponsor terrorists C 
e Some 25 nations have WMD or v4 
are acquiring them 
— BW agents and weapons : 
— Chemical agents and weapons west 
— Nuclear materials and weapons eh 
e Thousands of students and emigres a 
e infiltrated teams, BW, other WMD already a 
e Castro guerrillas infiltrated over the years 
e Can do unacceptable damage to U.S. now 
e May reach first strike knockout capabili 


© OTe Ofenctw 


“Por OTA Report to Congress, 1993 
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e No sheiters uire overpressure, | 
BW Mitertiel mechs, showers, supplies) 
e No stockpiled vaccines, medical supplies, 


immunoglobulins, masks, suits, food, fuel 
generators, heaters, water purification units 


e Totally insufficient medical facilities, 
personnel, and emergency response teams * 


e Triage, full martial law will be required ® 


e No answer to massive decontamination problem 
e State, county, inadequately staffed 
chintly train wu et 


Previous 

and insuffi for mass casualties Slide 

e Terrorist teams, BW agents, other WMD on site, waiting 

e Water supplies, food, crops, farm animals also vulnerable 

e Electric power grid, bridges, trains, railroads vulnerable 

e Present medical science cannot save very many of the 
casualties, now or in the foreseeable future 


© te Tl ween 
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SOND to Mass Casualties Treatment Problem 


Threat and Current Status 


WL | 
mtg 


Historical Solution: Priore Treatment Therapy 


Extended Physics and Background 


Modern WMD Solution: Portable Treatment Systems 
Conclusions: Technology Practical, Proven 
Recommendation: Crash Development Program 


CTEC, Inc. 
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nonlinear optics and general relativity. 
However, nonlinear optics itself had not yet 
been born in the 1950s and 1960s when 
Priore worked out his methodology. The 
extension to general relativity has not 
been previously envisioned even to the 
present day. When the Priore project was 
suppressed by the changed French 
government in the mid-1970s, nonlinear 
optics itself was just being initiated. To 
the present day, however, there has 
previously been no inkling of the dramatic 
extension to NLO that arises by using 
longitudinal EM pump waves and thereby 
pumping in the time domain. 

It is little wonder that Priore himself did 
not understand the nature of the technical 
mechanism he was utilizing, and neither did 
anyone else, and neither has anyone else 
prior to this time. 


©) 1988 TE Beanten 
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Among other things, Pautrizel treated Return 
seriously infected immature rats with to Slide 
the Priore ray. These rats had never had Index 

a mature immune system. When they =—— 
were removed from the machine, they 

still sickened again and died, because Next 
their immature immune systems could Slide 


not resist the pathogen (Trypanosoma). 
So even though the damaged cells were 


reversed back to normal, the “normal” Previous 
immune system was unable to fight off fia. 
pathogens, which reinfected the cells 
and killed them, killing the rats, 


This established the time-reversal 
nature of the therapy. 
aN 


Slide 


TE BEARDEN 1987 
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MTT ka ota 


http://www.cheniere.org/briefings/DoDPriore/slides/014.htm24.11.2003 19:14:14 


Priore DoD Briefing 


Return 
to Slide 
Index 


Giant coil 
around 12-ft long 
plasma tube 


Next 
Slide 


Previous 
Slide 


| 
| 


__| Table for reclining 
' |human body 
if 


http://www.cheniere.org/briefings/DoDPriore/slides/015.htm24.11.2003 19:14:18 


Priore DoD Briefing 


| MECHANISM OF THE PRIORE THERAPY | 


* FACT: DISEASE-SPECIFIC VACUUM ENGINE PRESENT FOR ANY 
CELLULAR DISEASE, BY WHEELER'S PRINCIPLE 
* DISEASE CAN BE REVERSED BY CREATING AMPLIFIED . 
oe VACUUM ANTI-ENGINE (BEARDEN'S PRINCIPLE) > 
* ANTI-ENGINE IS CREATED BY PUMPING THE NONLINEAR a 
CELLS IN THE "INNER EM” DOMAIN, TIME-REVERSING THEM to Slide. 
* PRIORE UTILIZED A PLASMA TO PHASE CONJUGATE AND "INFOLD” | 3 Index 
MULTIPLE BIDIRECTIONAL LONGITUDINAL EM PUMP WAVES i 
* 17 FREQUENCIES MIXED IN A ROTATING PLASMA Next 
* PHASE CONJUGATES ADDED BY THE PLASMA Slide 
me * INFOLDED MIX INTO STRONG PULSED DC MAGNETIC — 
FIELD, WHICH CARRIED IT INTO ATOMIC NUCLEI 


Previous 


* PUMPED ALL NONLINEAR CELLULAR COMPONENTS TO —B& 
PRODUCE AMPLIFIED, SPECIFIC VACUUM ANTI-ENGINE Slide 
* NEGATED THE LONG-TERM CUMULATIVE CELLULAR 
DEDIFFERENTIATION ORDER GENERATED BY LONG-TERM 
HYPOXIA. TUMOR CELLS REVERTED TO NORMAL CELLS. 


* SCRUBBED OUT THE CUMULATED PRECANCEROUS STATE 
RESTORED THE IMMUNE SYSTEM TO HIGH FUNCTIONING 
* NO EXCESSIVE TRAUMA TO TREATED ANIMAL 


cancnee ©, Tee, eee Te ee 
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Priore's therapeutic methodology: 


Time-reverses the cells back to normal state 


PRN T TNR tee ewww wee 


VACUUM; 
} ENGINE FOR ; 
EXPOSE WHOLE | DREASED | 


wen teee 


@ 1 te merce “3 
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NOTE: Priore therapy MAGNITUDE OF 
treats entirebody. SUSCEPTIBILITY 


eer VY Return 
Pe es euie to Slide 
i" BODY aa 


Index 


Cancer Threshold... me 
pegs oy org erp mey 255 so rg rap oy rl | _— Next 
aad 
ld e 


Gamage, etc. Slide 


> a : Previous 
eat Slide 
ge Dramatically PRIORETHERAPY: = 
No scarring 
or physical 
as damage, etc. 


-oree” 
gengesoorrre™ 
> 


Separation from body action point rane 
restored. 


xt 0) oad, ae TE BeAmEN 


http://www.cheniere.org/briefings/DoDPriore/slides/018.htm24.11.2003 19:14:27 


Priore DoD Briefing 


f 


Solution to Mass Casualties Treatment Problem 


Threat and Current Status 


Historical Solution; Priore Treatment Therapy 


Extended Physics and Background 


Modern WMD Solution: Portable Treatment Systems 
Conclusions: Technology Practical, Proven 


Recommendation: Crash Development Program 


CTEC, Inc. 
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= G.J. Stoney: 


Decomposed the scalar potential into bidirectional wave pairs. 


“On a supposed proof of a theorem in wave-motion,” Prat Mag , 
43), 1897, p. 368-373 (and several other papers) 


* E.T. Whittaker: 
Decomposed the scalar potential into a series of bidirectional EM wave pairs in 
harmonic series, where the two waves in each pair are conjugates (i.e., a 
wave/antiwave pair) and are longitudinal waves. 


"On the partial differential equations of mathematical 
physics,” Math. Ann.. Vol 67, 1803, p. 333-386. 


Showed that all classical EM -- including waves -- can be replaced by two 
interfering scalar potential functions.. (This founded superpotential theory, 
extended by Nisbet, Bromwich, Debye, McCrea, and others.) 


"On an expression of the electromagnetic feid due to 
electrons by means cf two scalar potential functions,” 


Proc. Lond. Math Soc. Series 2. Vol 1. 1904, 9, 387-372 


# R.W. Ziolkowski: 
independently rediscovered the biwave decomposition of the scalar potential and 
added the product set (in theory enabling modulations and communications) to 
Stoney and Whittaker's sum set. 
Varous papers. 1965 to date 


@ tt even oe oe 
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Subdivisions of 
Soviet Energenes 


Energetics Bioene etics Psychoenergetics 
+ Nonliving systems * Living Systems « Living Systems (Minds) 
. interferometry + Cells, sdtuler “senaen” * Thoughts, Memories, Emottons Return 
* Master Cell Control (Popp) * Conscious/Unconscious Minds = 
* Spacetime Structuring * Spacetime Structuring to Slide 
* Disease Induction, Remission + Species, Biospheric Minds ae 
* Action-at-a-Distance * Action-at-a-Distance Index 
* Quantum Potentials * Quantum Potentials 
* Scalar interferometry * Scalar interferometry 
« Hidden EM Variables + Hidden EM Variables Next 
« SWZ Effects + SWZ Effects 
Slide 
Previous. 
Slide 


© 1G TE BEARDEN 
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Bunge on the Status of 
Classical and Quantum Physics 
nel 
“+. itis not usually acknowledged that electro- —retun 
dynamics, both classical and quantal, areina _ Slide 
sad state... the best modern physicist is the Index 
one who acknowledges that neither classical Next 
nor quantum physics are cut and dried, both Slide 
being full of holes and in need of a vigorous 
overhauling not only to better cover their own — 
domains but also to join smoothly so as to — 
produce a coherent picture of the various 
levels of physical reality.” 


"Mario Bunge, Foundations of Physics, Springer-Verlag, 
) 1#¥ TE BEARDEN New York, NY, 1967, p. 176.. 
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p— 7 . —*7 
/ EINSTEIN ON REVIEWING FOUNDATIONS | 


"..the scientist makes use of a whole arsenal of concepts which 


he imbibed practically with his mother’s milk; and seldom if Return 
ever is he aware of the eternally problematic character of his to Slide 
concepts. He uses this conceptual material, or, speaking more ice 
exactly, these conceptual tools of thought, as something —_ 
obviously, immutably given; something having an objective 

value of truth which is hardly even, and in any case not Next 
seriously, to be doubted. ...in the interests of science It Slide 

is necessary over and over again to engage in the critique of 

these fundamental concepts, in order that we may not uncon- Previous 


Albert Einstein, “Foreword,” in Max Jammer, 


Cambridge, Massachusetts, 1969, p. xi-xii. 


JOS1tA 1003 TE BEARDEN ; _ =~ 
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E=Fi/ Note problem! 
“iedete % nat “or "Hi" 
mass only 3 € x \ n vacuum. 
_— ~~ aad 
Source qisa a eee 
broken symmetry Sa “s a oe 


d 
So E=-V one point coulomb 
[Coulombic energy collection density] 
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_—— Einstein's Spacetime rss ™ phere 


ar otbesteesesesct a) E> Sh 
oe Maxwell's Re: 


\ 
| — Return 
Maes , to Slide 
5 \ Index 
*4 9 
, ‘ | 
! "S , Next 
: Material Material ' 
‘ i" Previous 
Electric Electric Bl Side 
' Fluid All Maxwell's EM entities Fluid me 
are defined only i u | 
' y in and of ' 
; Disturbed charged matter. All are Disturbed f 


material entities. There 
was no place devoid of 
mass, in the universe. 


MAXWELL'S EQUATIONS ARE MATTER-TO-MATTER TRANSFORMS | 
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Material Material i 
Electric Electric revious 
Fluid : Slide 
| Fluid 7?7 — 
Disturbed Disturbed 


Now we are not using 
a material ether. 

Trust poe press 
do not n changing. 
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THE MISSING INFOLDED 


ELECTRODYNAMICS 


Material Material 


Electric Electric 
Fluid Fluid 
Disturbed Disturbed 


al INTERNESTED SPACETIME CURVATURES . 
‘ (VACUUM ENGINES) | 


“SQ INFOLDED GENERAL RELATIVITY <<“ 
— ss EINSTEIN'S — ein — : 
ee ___ SPACETIME __ —— © TE BEARDEN 1908 
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Nonlinear Optics 
Distortion Correction Theorem 


"If a scalar wave E;(r) propagates from Previous 
left to right through an arbitrary but lossless |> Slide 
dielectric medium, and if we generate in 

some region of space [say near z = 0] its 

phase conjugate replica E2(r), then Ez 

will propagate backward from right to left 

through the dielectric medium, remaining 

everywhere the phase conjugate of E1." 


JCS (@) 104 1985, 1690 7 © DEARDEN 
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VELOCITY Scalar Potential ¢ © TE BEARDEN 1997 
* * * ETC. 
ee aS Return 
to Slide 
Ind 
; Wavepair #2 — 
SUBHARMONICS ai Nias 
Slide 
Wavepair #1 
** * ETC Previous. 
Slide 


DISTANCE 


The Structure Is: 
A harmonic set of longitudinal EM wavepairs. In each wavepair the two waves 
superpose spatially, but travel in opposite directions. The two are phase 
conjugates and time-reversed replicas of each other. Thus they comprise a 
coupled longitudinal wave and antiwave. The photons must be coupled into 
photon/antiphoton pairs (gravitons) by a strong application of the distortion 
correction theorem of nonlinear optics. Each wave in the biwave pair is a galloping 
wave. Each wavepair is a standing electrogravitational wave. in nonlinear optics, 
such a wavepair is a pump wave which pumps in the time domain. 


Note: Think of the oscillations as velocity modulations. 
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The Zero-Vector Axiom Destroys 
“Topologies within Topologies” 


e The axiom: There is a unique vector, 0, in V 


(the vector space) such that Return 
ls si ee 
e Note that V + 0i= 0;+ V; Oi = - O1= NO: _ 
SO Oi = Oj = Ox =...+ On=... ar 


e This makes all 0i equal by assumption, oe 
since there is assumed to be only asingle sta 
type 0 without real components 

e In fact, 0 is not unique. An infinite number 
of different zero-vector systems, with real 
components, satisfy the zero-vector axiom. 
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(An electrogravitational wave) 
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A couplod EM wavo/antiwave pair infolds electromagnetic 
energy, converting it to gravitational energy. The wavepair 
becomes an electrogravitational standing wave. 


c, Wen le TE eeaaten 
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(waves with velocity v, where 0 < v 


@® Major equations of interest having UPW solutions are: 


~ Homogeneous wave equation “yoctgass ens Lu, Powe Pipe Bein 
— Maxwell equations . to Slide 
- Dirac, Weyl, and Klein-Gordon equations Index 

e UPWs are translationally invariant, and do not spread, or — 
they reconstruct their original form after a certain period. Slide 

@ UPW solutions have infinite energy. Quasi-UPWs can have a 
finite energy and can in principle be launched into space. Previous 


oh 
® Subluminal Maxwell solutions are called EM particles. Side 
Superluminal Maxwell solutions are called X-waves. 


@ Experimental results indicate such waves will be produced 
within the next few years. @ 1906 TE BEARDEN 


@ Nimtz has translated Mozart's 40th symphony at v = 4.7c. 
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Velocity modulating a longitudinal 


EM wave oscillates rate of flow of time 
— ——— EES 


_ Observer sees it this way 


Constant transverse wave magnitude 


a 
Wave oscillates its velocity along 
L its path, about a nominal value 


Wave oscillates this wa 
Constant transverse magnitude 


Wave oscillates magnitude of its 
transported t, about a nominal value 


Note: 
«+ Waves consist of photons 
* Each photon consists of onergy x time 
« Each photon carries time as well as energy ©) wer TE BEARDEN 
. 

Areeln bat ceeie over renin ene 
« Wave complexes carry dynamic time structures as well as 

dynamic energy structures 
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(Both photon and antiphoton are longitudinal) 


xv LONGITUDINAL In physics, the primary units 
PHOTON selected are arbitrary. Every- 
thing can be expressed, e.g., 
as a in terms of time alone. Thus Se 
s0 can photon spin to Slide 
Index 
Next 
VACUUM IS THISA Slide 
ENGINE SPIN 2 ENTITY? 
itis, in the time : 
; Previous 
domain. ———— 
Slide 


y 


REACTION LONGITUDINAL 
5 ANTIPHOTON 


a 


© thee, 1904 12 BTAROER 
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(AE)(At) + M => (M+AM)At => M + (AE)(At) 
Flow of macroscopic time (observable photon interactions) 


Flow of microscopic time (via virtual photon interactions) 


The photon interaction ppece ie peel made ae so change and a discretized jump 
in the rate of time flow. A particle observably changes by only a single 4 t at a time. 

The background flow of time in which the jump in rate occurs, is created by the continual 
absorption and emission of virtual photons. 


@ KTH OCARDEN 
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(Use of Hidden Information Content of the Field) 
(Can Provide Action-at-a-Distance) 


Return 
to Slide 
Index 
Interference Zone —— 
(Potential gradients) 
Normal EM Energy: Next 
May be positive, or Slide 
negative, or fixed —= 
Previous 
Slide 


® TE BEARDEN 1967 


(8 to 20 harmonic wavepairs each )} 


http://www.cheniere.org/briefings/DoDPriore/slides/036.htm24. 11.2003 19:15:23 


Priore DoD Briefing 


Return 
to Slide 
Index 


Next 
Slide 


Previous 
Slide 


http://www.cheniere.org/briefings/DoDPriore/slides/037.htm24. 11.2003 19:15:28 


Priore DoD Briefing 


Deep penetration of weak signals in a dense signal 
environment, by nonlinear retroreflection 


Return 
to Slide 
Index 


Next 
Slide 
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Slide 
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Next 
Slide 
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E helper, 


©@ cells Previous 
; Slide 
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e Emission very sensitive to almost all 
external and internal influences 

e Both spontaneous and delayed 
luminescence occur 

e Photons stored in cell during the delay 


e Provides coherent, -fa inter- 
actions in biological ey = 


els an anized mo field 
at the basis of function contro! 


Return 
to Slide 
: Index 
Leakage ides ultraweak, coherent e A single delayed biophoton be 
‘ biopheton emiasion from the systom , aa able to tamer 10" reactions ina cell 
* Fractional intensity patterq: few to Ios before its release Next 
some 100s of s/cm*isec es e Spectrum almost continuous within Slid 
¢ Optimum signal-to-noise ratio optical range from 200-800 nm. lde 
Previous 
Slide 


* Biophoton emission shows biological 
m always out of equilibrium 

« Emission has holistic characteristics 

Correlations to most, if not all, of the e information function and sync of 

biological functions of the organism biological clocks (oscillators) 


Ro ho ee 


ce, WT TE GEARDEN 


e DNA, all other processes are sources 
e Single main process of whole system, 
different processes strongly coupled 


yj 
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CANCER: CHARACTERISTICS 


@ NOT ONE DISEASE BUT A WHOLE RANGE 
@ STARTS IN ORDINARY (AEROBIC) CELL 

@ CELL SHAKES OFF BODY'S DICTATORIAL CONTROL* | Return 
@ STARTS UNCONTROLLED DIVISION — 
@ BECOMES A LUMP Index 
@ CAN SEND FORTH CANCER CELLS - 


Slide 


@ THESE FORM METASTASES (SECONDARY TUMORS) | previous 
@ OFTEN BECOME ANAEROBIC (NON-OXYGEN USING) | Slide 
@ ENIGMA IS FAILURE OF IMMUNE SYSTEM 
TO ATTACK SOME TUMOR CELLS 
— SUPPRESSOR CELLS MAY CURB IMMUNE SYSTEM 


— TUMOR MAY LACK ANTIGENS NORMALLY IDENTIFIED 
BY THE IMMUNE SYSTEM 


*R&R system forces cell back toward anaerobe 


CANCER-2S (©1883 TE Bearden 


http://www.cheniere.org/briefings/DoDPriore/slides/041.htm24.11.2003 19:16:01 


Priore DoD Briefing 


EVOLVE TO 


HANGE UF 


ATMOSPHERE Return 
TO AERORIC to Slide 
NCELUDES as 
OXYGENI Index 
Next 
Cr Ts Slide 
BIOGENESIS 
SINGLE CELL 
ANAEROBIC Previous 
ANAEROBES KILLER CELLS ORGANS Slide 
apn BOTH AEROBIC STRUCTURES 
SINGLECELL = AND ANAEROBIC) 
SHIELDED 
FROM OXYGEN * NOTE: LIMITED ANAEROBIC RESPIRATION 
STILL TAKES PLACE IN HIGHER AEROBIC 
LIFE FORMS, INCLUDING MAN. 
EVOLUTIONARY TIME 
CANCER 41 © 1903 TE Beaten 
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RED BLOOD CELLS ° 
AIR 
| Fa a e Return 
to Slide 
yy on Index 
Severely reduced c Severe pollution e Next 
oxygen transport © Slide 
e ® , (Suchas @ — 
cigarette smoke) i) : 
RED BLOOD CELLS ) ° By ‘ ca 
LUNG ——— 
SACS 
BODY ATMOSPHERE 
CANCROF @ 1099 TL. Bearden 
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MULTICELL 
AEROBIC’ 
(INCLUDES MAN) Return 
to Slide 
Index 
Next 
SINGLE CELL SINGLE CELL ae 
CENTRAL CONTROL 
OXYGEN-RICH TIME-FORWARD eas 
St PATH AS IT Slide 


DEVELOPED 


TIME-REVERSED 
Qe <= ATH FOR SUSTAINED 


OXYGEN DEFICIENCY 


SINGLE CELL ~____~ 


AEROBIC’ = —FIRST STEP IN OXYGEN-DEFICIENCY 
DEDIFFERENTIATION 


CANCHK-Of © 119) TE Bearden 
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* Two major links uncovered between : 
— The DC system and nervous system 
— The DC system and all body cells 


® Bioelectric potentials of primary importance = 
© Physiology presently considers controls limited to: inde. 
— Neural action potential a 
— Various hormone chemical agents Next 
— Chemical agents associated with DNA/RNA system Slide 
* Complete Operational Biological Control System: 
— Controls growth, healing, biological cycles, etc. cae 


— Operates in ANALOG mode; various levels of DC 
— Interlocks physically with nervous system (and may be its precursor) 
— Other chemical agents 
— Tissue growth and healing NOT INCLUDED 

® Medical community now more concerned with diseases resulting from: 
— Inadequate/abnormal growth 
— Inadequate healing 
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NEW CELL 
REDIFFERENTIATES E 


\c) 7 Te A 


Proves that cells can be eee ee conjugated) Turns into type of cell that 
dedifferentiated) or time-forwarded ( ifferentiated} makes bone 
application of very weak electromagnetic signals, when Deposits in fracture site, 


those signals contain longitudinal bidirectional EM “pump 
wave” wavepairs, which cause the cell and its parts to create 
precise vacuum antiengines. 


healing the fracture 
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Trauma Producing 
Tissue Loss os a 


Local ees effect Local nerve effect 


CNS effect Alterations in hormone 
pattern (prolactin) 


Return 
to Slide 
Index 


Alterations in local 
DC field pattern 


Next 
Slide 


Previous 
Slide 


growth 
Phase Il r 
Redifferentiation into ar & Spadaro, “Electrical stimulation of 
roqured ell type Sra 
Pp. 
Restoration of body 
part or tissue 
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@ Standing DC potentials on intact surfaces of all living animals 
demonstrate a complex field pattern spatially related to the 


anatomical arrangement of the nervous system aT 

— Can be measured directly on the peripheral nerves lee 

- Polarity difference related to whether nerve is or is not a sensor =—— 

— Steady (weak) current flow exists Next 

— Demonstrates solid state/semiconductor phenomena : 

— Accurately reflects (amplitude and polarity) the general level of neural elle 
activity 
* Sleep versus wakefulness Previous 
e Anesthesia versus conscious Slide 


e Other parameters 
@ DC levels determine the level of neural activity 


@ Action potential system exists upon a substratum of DC 
potentials which pre-existed it 


@ DC potentials substrata had and have control functions over 
basic properties of the living organism © TE. BEARDEN 1998 
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@ Cellular processes are regulated by a precise control system 
@ Attempted toa engineering control-system theory 
@ Cells and tissues have solid-state electrochemical features Return 


which provide control signals in the control system to Slide 
-— Growth process 
— Electron transfer 
~ Semiconduction 
- Self-organizing (NOTE: implies hidden variables and nonlocal causality) Next 
@ Complex electrical events at the injury site initiate cellular Slide 
aspects such as dedifferentiation and mitotic activity -— 


@ megeneretion is a 2-step process, each with different controls 
- Electrical triggers with threshold values results in appearance of blastema : 
— Complex data transmission to blastema establishes it as a self-organizing Slide 
system capable of growth and redifferentiation 
— Mammals lack ability to produce blastemas except for bone, but partial 
regeneration growth has been shown in response to electrical stimuli 
@ Growth related to electrical more than electrochemical aspects 
@ Hematopoietic marrow as source of cells for the blastema 
— Monocytes can take place in regenerative processes in limbs 
— Lymphocytes can dedifferentiate under certain circumstances 
- Marrow elements can be induced into osteogenesis © TE BEARDEN 1908 


“RO. Becker 6A “Electical Surrulaton of Partial Lend Index 
Regeneration in Marrenats.” N.Y. Acad. Med. 48(4), may 1872. p, 6274541 


Previous 
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Corrections For the Present EM Bioeffects Model 


Return 
to Slide 
Index 


Next 
Slide 


Previous 
Slide 


soe c) 1971. 199), SO TE BEARDEN 


http://www.cheniere.org/briefings/DoDPriore/slides/05 1.htm24.11.2003 19:17:17 


Priore DoD Briefing 


Return 
to Slide 
Index 


Next 
Slide 


Previous 
Slide 


http://www.cheniere.org/briefings/DoDPriore/slides/052.htm24. 11.2003 19:17:20 


Priore DoD Briefing 


Kaznacheyev's Cytopathogenic Mirror Effect 
Disease vacuum engines transported by photons and waves. 


Nga 3 oh Ma ai: MILIND cd A DO 


3 
Return 


: to Slide 
: Index 


+ Next 
| ‘Slide 


Previous 
Slide 


“h 
a een en eter teen mene etre renee net ert err en renew em Fe RET 


(©) TR PEAROUN 1677, 188? 


Note: Minimum lattice is one harmonic interval: IR to UVis such a minimum G-lattice. 


Distant induction of cellular death and diseases, by special EM means. 
Coupled photon-antiphoton pairs (gravitons) in a structured harmonic 
lattice ordering constitute the disease or disorder template. 


http://www.cheniere.org/briefings/DoDPriore/slides/053.htm24. 11.2003 19:17:23 


Priore DoD Briefing 


MICROWAVE RADIATION OF 
U.S. EMBASSY IN MOSCOW 


BACKGROUND 


+ Began in latter 1950s 
+ Discovered on VP Nixon's trip . 
+ Initially thought to be nuclear radiation Return 


Former U.S, Embassy in Moscow. 


Discovered w/Geiger counter?) to Slide 
* High level target -- U.S. Ambassador nk 
+ Guarantees personal attention of: — 

= U.S. Ambassador to USSR 

= U.S. President Next 

= NSA, CIA, DIA, NSC, etc. ss 

= Top consulting scientists Slide 

= Leading U.S. scientific institutions 
* Two U.S. Ambassadors died, another sickened Pevous 


* Anomalous health changes in personnel, only : 
in zero-field (zero pot'l gradient) areas! Slide 
* Four U.S. Presidents requested Soviets cease 
= Cut from 18 watts/sq cm to 2 
= Then again increased 
* No one could understand what was going on 
» Aluminum screens were placed over windows 
* Moscow was declared a hazardous duty zone 


Selected clipart @ by Lotus SmartPics"™ 


@ we toe re earner 
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, Self-Targeting in Inner EM 
<@>- Channel Can Produce a Ae 
Quantum Potential 


Once OP is established, transmission 
input to one 


He nti fd Return 
single participant will simultaneously appear in all to Slide 
other participants, the amount depending on their a: 
fractions of participation with the input station. Ny Index 
Next 
Slide 
Previous 
Slide 


7 : . N 
iF T ONG 
NARROWING OF INTERACTING 
NARROWING OF INTERACTING SEL BIARE NS EeRENA 
TWO PUMPED 
s 


BEAMS, BETWEEN 
oe S. NO ee 
(a CONNECT 
D Cc 
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a. Quantum Potential Characteristics *“"“”™”"""”™ 


@ No point source 

®@ Not radiated 

ao Quantum potential between two particles 
Interaction 


does not vanish as spatial separation becomes very large Return 
to Slide 
. . I d 
b. Hidden Variable Theory and the Quantum Potential — 
Next 
Slide 
@ "A quantum particle moves as if it were subject, in addition to its Previous. 
external potentials, to a potential which is a function of its own Slide 


probability distribution.” 


Bohm's H.V.T. assumes: 
— Particle and wave function real and separate 
Wave function obeys Shroedinger’s equation 
Particle obeys classical mechanics 
Particle couples to wave function through a quantum potential 


http://www.cheniere.org/briefings/DoDPriore/slides/056.htm24.11.2003 19:17:40 


Priore DoD Briefing 


* Separated points are saperpened in MCST 
* intervening distance in MCST is zero 
¢ Connection is instant and bidirectional 


* Propagation through ST does not apply Beta 
* Energy or vacuum engine input to one station a 
instantly appears at each and every other station, to Slide 
undiminished in magnitude Index 
* Ultimate net-centric warfare effect Note: Once OP established, 
bee separation distance in 3-space 
—_— ( naneeneomerseeneseees. is of no consequence Next 
ol bien Slide 
FA Previous 
h ——— 
at | Slide 


Note: Vulnerability. Any other 
Station may insert energy 

or vacuum engines into the 
Same quantum potential. Phase 
¢ conjugating the hostile engine 
© TE BEARDEN 1998 can negate its effect everywhere 
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And Typical Comparative Disease Curves 


Note: There is cumulative genetic damage to germ cells also. 


MULTI. MULTI 
OF IMMUNE TREATMENT @ =i ity of 
aL PATH = intens 
SYSTEM exposure 
oo Return 
a we to Slide 
DEATH OF THE HOSTIPATIENT ————— 
Index 
PERMANENT DISEASE STATE 
Next 
FULL DISEASE STATE Slide 
TRACE (LOW-LEVEL) DISEASE 
Previous 
PRE-DISEASE STATE Slide 


SHADOW DISEASE STATE 


EXPOSED WITH MOST CUMULATIVE DAMAGE 


EXPOSED WITH MULTIPLE AGENT INFECTIONS AND RECEIVING MULTITREATMENT 
i a= mae EXPOSED WiTH LESS CLMLILATIVE DAMAGE 


MOR-GLULF WAR: TYRIGAL MORMAL DISEASE WHICH KILLS PATIENT 
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Force Fields and Symmetry 
eee 


= Force fields are nature's way of imposing 
local gauge symmetries on the world Return 
= E.g., electromagnetic field is a manifestation oe 
of the simplest known gauge symmetry —_ 


consistent with the principles of special Next 
relativity = 
= For the EM case, the gauge transformations a 


correspond to changes in ‘voltage’ from place Slide 


to place 


@ T.E. Bearden 1995, 1996 
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Aspects of Strong Local Asymmetry 
SS a 


= If local asymmetry is strong, conservation laws 


may be appreciably violated 

e Energy © T.E Bearden 1995, 1996 
e Charge Return, 
e Spin to Slide 
e Momentum pee 
e Angular momentum Next 

= Properties of an object may differ appreciably for _ 
® Different observers atone 
e Different detecting means Slide 
e One time to another — 
e One position to another 


» STRUCTURING THE INFOLDED EM INSIDE POTENTIALS, 
FIELDS, AND WAVES 
e Strongly breaks local symmetry 
e Provides spacetime engines giving the above effects 
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Other Aspects of 


Strong Local Asymmetry 
el 


= Local spacetime is curved © T.E Bearden 1995, 1996 

= Lorentz invariance of vacuum is violated poe 
= May be a local "sink" or "source" oe 
= Gravitational/inertial effects from EM — 

= Translation between virtual and observable Next 

= Electrogravitational solitons Bak 

= Action at a distance eihis 
= Transmutation effects may exist Slide 


= Scalar/pseudoscalar field translation 
= COMMENT: Thus the use of infolded longitudinal 
EM fields and waves to strongly break local 
symmetry allows internested clustering of 
spacetime curvatures. These spacetime 
structures are vacuum engines, or spacetime engines. 
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—- -— V =10 ° volts 
Surface layer of | Cellular membrane 
fluid atoms surface 

oe _— d =10° meter 


E =10° volts/ meter 
Sw f(E*)= f(10") 


© 1097 TE BEARDEN 
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@ What is taught is the "interaction cross section," i.e., the 
joules collected from the associated S-flow by one point 
coulomb of intercepting/collecting charge. 


Return 
W=Vq=q (joules) [1] fon 
¢=Wiq (joules/coul) [2] 


Let @ <1 and fixed; q =n where n= Slide 
W =k, where k = (es 
® From any "finite" potential, no matter how small, an unlimited sSiide 
amount of energy can be collected, by increasing the _ 
collection (number of coulombs) (interaction cross section). 
® Actual magnitude of the potential () must be very, very large, 
since we can treat it as infinite or unlimited, via W = @ q. 


® Else Equation [1] could not be linear. 


@ TE BtaRcen 187 
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Table A1. THE VACUUM ENERGETICALLY INTERACTS 
WITH EVERY PARTICLE, CONTINUALLY. 

I I I I I QA 
@ The vacuum is: 

@ Ground (zero) state of the electromagnetic (photon) field. 

@ Ground (zero) state of mass field. 

@ Empty of observable particles or photons. 

@ Filled with non-observablie (virtual) particles and photons. 


@ Violently fluctuating microscopically and electromagnetically. ae 
@ Constantly interacting with all particles, including partially to Slide 
shielding their bare charges. Index 
B Lamb Shift - vacuum's alteration of the energy level of an electron in the 
hydrogen atom. Next 
-- Difference in energy (frequency units) is 1057.862 MHz. Slide 
-- Lamb was awarded a Nobel Prize for showing this. — 
-- Energy density exceeds that of the sun's surface! euints 


@ Casimir Effect - vacuum creates an attraction between two conducting Slide 
surfaces in close proximity. 
-- experimentally proven, well-known. ss umn suateatehiobic 


@ Cole and Puthoff proved that there is no thermodynamic reason why energy 
cannot be extracted from the vacuum as heat and power, and utilized. 


@ The common dipole is a broken symmetry in the virtual photon flux of vacuum. 
It extracts virtual energy, integrates it, and re-emits it as Poynting energy density 
flow S = ExH (which observably interacts with charged particles and magnetic 
poles). 
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(Adding Vacuum Engines) 


@® Any EM field or wave is created by (comprised of) two 
potentials which interfere with each other in a given area 
- May be either scalar or vector potentials to Slide 
- May interfere locally or at a distance a 
- Process is distance independent _— 
@ sey scalar potential is comprised of a harmonic series of 
irectional longitudinal EM wavepairs (Whittaker 1903). eee 
@ Ziolkowski circa 1985 added the interior product setto “ide 
Whittaker’s sum set. Thus he added modulations. 


Return 


® By assembling a deliberate "sum and product" set of AL 
biwaves, a scalar potential can be created having an Slide 
internal deterministic structure. 


This structures local vacuum potential/: time 
curvatures, in specific forms foupleeeh 

— Now have added vacuum engines 

- Have infolded general relativity inside electrodynamics 


(C) 1990 TE BEARDEN 
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Structured 


Internested patterns » Einsteinian spacetime 
of spacetime —__ - 
curvature | —_ 


Return 
to Slide 
Index 


Next 
Slide 


Previous 
Slide 


Demons are 
EM hidden variables 
organized into 
dynamic structures 
at all levels 


Demons work 
at all levels 


TE BEARDEN 1908 
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STRUCTURING DETAILS OF 


ancmeriias OF ACTIVE STRUCTURING Return 
evn, SPACETIME OF ACTIVE to Slide 
a \, CURVATURES "SPACETIME ie tadex 
DYNAMIC “ \ a. CURVATURES |" . 
MASS Os \\ \Sé = 
f y H/ —S_ \ Next 
é oe |/ ; 
ah Slide 


Previous 
} Slide 
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energy) and is structuri 5 curves and Atrustuees specetione obeighinns teninedt 
- Curved and struchwad Sgucatine etyites prothicn forces on niles and Me components, 
telling them how to move and structure. 


. is 
etacts can be obtained by arranging the Lis inte np EM potenti, Welds, and waves 
. Gonarel relativity ssiaibiead denne deny cotbneamabnte Ws delete of enpaninind extaeane 
st curvatures te 
Return 
to Slide 
e-to-m peste eee 
ig ee a erg spacetim < — rae 
—_ jt t. —_ \ / :* Next 


CK roel = 
“AS \ “/\™ Peis 


ten or naga > aang ce 


er ap races © TE BEARDEN toe 
Electrodynamics has a hidden but ignored electro-general-relativity 
infolded inside nceatinen: Lambe prs potentials, fields, and waves 
{in space in the absence of mass). What are presently defined as 
potentials, fields, and waves rigorously exist only in, on, and of charged 
mass, as pointed out by Aharonov and Bohm in 1959. All of this is just 
longitudinal EM waves and their interactions. 
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SIGNAL VERSUS VACUUM ENGINE 


@ 


* INFORMATION RECEIVED 


* ANY OVERT PHYSICAL 
A ACTION MUST BE 
TAKEN BY RECEIVER 


Return 
to Slide 
SIGNAL (INFO) Index 
A. Receiver must do the action itself; vacu enesey eronateeS: 
unaltered. E ‘r fuel for doing the action must be Next 
receiver extern 
Slide 
C 1994, 1956, 1997 TE BEARDEN Selected clipart by Lotus SmartPics 
<< <> ee 
VACUUM * “INFORMATION” ITSELF ACTS G _ 
ACTIVATED _____. | # VACUUM FLUX GRADIENTS = 
CHANGE ALL PARTS AND 
ENGINE (STRUCTURE) CHARACTERISTICS OF 
TEMPLATE (FORM) RECEIVER, INSIDE AND OUT 


B. Receiver is acted upon; Gy oF fuel for doing the action. ge does the 
specific action. No en or fuel for ection need 
added to receiver extern 
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e An EM potential is gravitational due to its trapped energy. 
e A local EM potential is a local curvature of spacetime. Return 


e Structured potentials are structured (nested) local Le 
spacetime curvatures; hidden variable theory applies. = 


e Structured potentials thus are vacuum engines. iced 

e Gradient-free potential penetrates the atom, into nucleus. Slide 

e With steady application, a structured gradient-free potential 
can be used to engineer the atomic nucleus at will. EPEVIOUS 


e Normal cold fusion systems structure a small fraction of = 


their potentials, by chance geometries, boundaries, etc. 
e This produces some new nuclides, but haphazardly. 


e The process can be developed and controlled. The 
nucleus can be deterministically engineered at will. 


©) 07 TE BEARDEN 
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Vacuum Engineering 
Using Inner EM Energy and Structuring to Engineer Physical Reality 


Vacuum Potential (Violent Flux) 
pus casabadescomeatal in dies sat Return 

Virtual Particle to Slide 

Flux of Vacuum) Index 
Next 
Slide 
Previous 
Slide 
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@ /mpact of Vacuum Engineering » 


# "If they [quantum fluctuations of vacuum] can be [tapped], the 
impact upon our civilization will be incalculable. Oil, coal, 
nuclear, hydropower, would become obsolete -- and so would 
many of our worries about environmental pollution.” 


= "Don't sell your oil shares yet -- but don't be surprised if the 8 de 
world again witnesses the four stages of response to any new —— 
and revolutionary development:  siare wie uae 
— 1. It's crazy! 
—2. It may be possible -- so what? a 
—3. | said it was a good idea all along. eae 
—4. | thought of it first. Arthur ¢ Clarke ice ol ab cca 

Nov/Dec. 1994 Slide 


= Comment: 
— Every dipole’s broken symmetry in its energetic exchange with 
the vacuum already freely extracts vacuum energy. 
—In power sources, the dipole gates the extracted energy out as 
S = EXH, which flows almost entirely outside the conductors. 
— The circuit interacts with, and uses, only about 10°'* of S. The 
electrodynamicists calculate only this small S-component. 
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PREVIOUS 
VACUUM 
i ENGINE 


PREVIOUS 
| MASS 
c wanaveres - STATE 
pump A 
wave 2 


phase 
replica transverse 
wave (time-reversed transverse 
cee A, | 
a. Pumping with transverse EM waves b. Pumping with longitudinal EM waves 
produces a time-reversed wave. A, and A, time-reverses the mass /tself. 
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(Energy and time are canonical) 


@ Time can neither be created nor destroyed 

Its form can be changed, and it can be positive or negative 
Time can be collected or dissipated, converged or diverged 
Time can oscillate and move in waves 

Longitudinal (infolded) EM waves oscillate time 


@ Time is always in motion, and that motion is variable 
- Collected/collecting time is a continuing stationary 
change in an ongoing time flow 
- Time/collecting time can be internested and internally 
structured 


@ Time has gravitational aspects 
- Negative (trapped) time is antigravitational 
~ Emitting negative time is gravitational, to the emitter 


@ Nonlinear optical pumping can use longitudinal EM waves 
~ Pumping a nonlinear mass by longitudinal (infolded) EM 
waves pumps it in its masstime form, in the time domain 
- This creates an amplified vacuum antiengine for the mass, 
and time-reverses the mass back to a previous state 


@ 1905 TE BEARDEN 
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There is a vast new kind of electrodynamics hidden 
inside all EM potentials, fields, and waves 

~— Longitudinal EM waves and complexes 

— Oscillations in time domain 


These complexes are an infolded general relativity 
— Clustered formations o Sue ceuite curvatures 
— Very Peer! since the orce is used as the 
agent of curvature ii: 
in general relativity, similar precise complexes 


permeate and act on any mass at all internal levels 


With this approach, one can now manipulate matter -- 


living or inert -- in any manner desired, depending 
only on the level of development of the technology 


Priore unwittingly used this to cure dread diseases 
This is a revolution in all of science © TE BEARDEN 1966 


@ We have uncovered the major mechanisms to utilize 
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* FACT: DISEASE-SPECIFIC VACUUM ENGINE PRESENT FOR ANY, 
CELLULAR DISEASE, BY WHEELER'S PRINCIPLE 
* DISEASE CAN BE REVERSED BY CREATING AMPLIFIED 
and VACUUM ANTI-ENGINE (BEARDEN'S PRINCIPLE) 
* ANTI-ENGINE IS CREATED BY PUMPING THE NONLINEAR Return. 
CELLS IN THE “INNER EM" DOMAIN, TIME-REVERSING THEM ==7<— to Slide 
* PRIORE UTILIZED A PLASMA TO PHASE CONJUGATE AND "INFOLD” = Index 
MULTIPLE BIDIRECTIONAL LONGITUDINAL EM PUMP WAVES — 
* 17 FREQUENCIES MIXED IN A ROTATING PLASMA Next 
* PHASE CONJUGATES ADDED BY THE PLASMA W sia 
Re * INFOLDED MIX INTO STRONG PULSED DC MAGNETIC ans 
FIELD, WHICH CARRIED IT INTO ATOMIC NUCLEI 
* PUMPED ALL NONLINEAR CELLULAR COMPONENTS TO Mi Previous. 
PRODUCE AMPLIFIED, SPECIFIC VACUUM ANTI-ENGINE Slide 
* NEGATED THE LONG-TERM CUMULATIVE CELLULAR 
DEDIFFERENTIATION ORDER GENERATED BY LONG-TERM 
HYPOXIA. TUMOR CELLS REVERTED TO NORMAL CELLS. 
* SCRUBBED OUT THE CUMULATED PRECANCEROUS STATE 
* RESTORED THE IMMUNE SYSTEM TO HIGH FUNCTIONING 


* NO EXCESSIVE TRAUMA TO TREATED ANIMAL 


camenes a 
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SURVIVORS OF N CASUALTIES 
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FRACTION SURVIVING 


TYPE TREATMENT RECEIVED 


EXPRESSED IN FRACTION SURVIVING 
B® With conventional treatment 

© With 1st generation P-treatment 

® With 2nd generation P-treatment 

®@ With 3rd generation P-treatment 
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Summary and Conclusions 


@ A new therapeutic paradigm of great scope 
and effectiveness has been developed 
- Will provide effective, quick treatment of mass casualties 
- Will provide cures for unknown agents 
- No pathogen strains are resistant to this process —— 


@® Results have been proven experimentally Index 
- Documented in French scientific literature 


~ Rigorous scientific protocols, eminent scientists pees 

- Technical mechanism deciphered Slide 
@ Will treat and cure many diseases Previous 

- Aids, atheriosclerosis, cancer and leukemia Slide 

- Sleeping sickness i WET 


® Portable units can be developed quickly 
- 18-month crash development program required 
- high level authority and overwatch essential 


@ Will solve the BW mass casualty treatment 
problem, both civilian and military 
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Final Thoughts: 


@® The current internal BW threat can sic 
and will kill more Americans than 
all our previous wars combined 


Previous 


@ The Priore technology is the only 
solution in sight that can save 
most of those casualties 
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CTEC, Inc. 

2311 Big Cove Road 
Huntsville, AL 35801 
(256) 533-3682 Ph/ 


MAIPeEN PAN FAA Dae, 


CTEG, Inc. 


June 24, 1998 


Dr. Jane F. Kinsel, Director 

Office of Policy Analysis 

Department of Health & Human Services 
Bathesda, MD 20892 


Dear Dr. Kinsel: 


Your letter of June 8 is appreciated. However, the entire action package had already gone 
to the Assistant SecDef and also to Major General Neary in the USAF. 


The proof of a revolution in medical treatment was in the package. The basis for it is 
already demonstrated experimentally in the scientific literature, both in the U.S. and in 
France. We are speaking of something already proven, but missed by the entire U.S. 
medical community. Strong words, but true. Let me be specific. 


Any cell in the body can be time-reversed (physics term) or dedifferentiated (biology term) 
back to an earlier state, by pumping (i.e., "squeezing" in simple terms) that cell with 
longitudinal EM waves as pump waves. There are considerable papers in the French 
scientific literature showing the experimental results. 


Apply that to cancer. We are stating bluntly that all cancerous cells in the body can be 
"depromoted" back to normal cells easily. Further, the damage previously done to them 
(such as by sustained hypoxia due to contaminants reducing the oxygen-carrying ability 
normally given to it by some 60-to-80 surrounding water molecules per red cell and the 
consequent H-bonding interactions) will also be reversed. The cells can all be returned to 
healthy, normal cells again, without "killing" or "burning" or "cutting" anything. 


With some development of the technology, you can quickly and easily cure every cancer 
patient in every hospital in the United States. 


Now apply it to AIDS. Since you can time-reverse every cell in the body, you can time- 
reverse the HIV-infected cells — genetics and all — right back to normal cells with normal 
genetics. Those cells not infected and healthy, will just get a "little younger” again. 


So with that small development, you can quickly and easily cure every AIDS patient in every 
hospital in the United States. 


| would have thought that NIH would certainly be interested in such a revolutionary therapy 
which has already been demonstrated in laboratory experiments. World-renowned French 
scientists — such as the eminent parasitologist Pautrizel and research PhDs assigned 
directly by Robert Courrier, head of the Biology Section of the French Academy of Sciences, 
worked with Prioré in performing those startling experiments that proved what we are 
saying. 
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The method was rigorously shown to cure infectious diseases (Such as trypanosomiasis), 
atherosclerosis (which now afflicts millions of Americans), and terminal tumors. It was 
shown to reverse suppressed immune systems back to normal vigorous functioning. 


Please permit me to disagree with you that the examination of such is not the mission of the 
NIH. To the contrary, it is precisely the NIH which should have some of its very best 
scientists looking into this. 


The action package to DoD was to propose a crash program to develop this methodology in 
the form of a small, portable unit for treatment of mass casualties resulting from a terrorist 
BW attack on our cities (now expected in the next few weeks, as you must be aware). The 
leading Arab terrorist of the world has already promised just this. 


We are speaking of several million Americans who are going to die. They are going to die in 
spite of everything that NIH and its labs can do, even though | know you will make a heroic 
effort. With NIH present methods, you cannot do very much for those stricken Americans at 
all. Everything we have in the "normal" kit bag is almost useless against a knowledgeable 
spray attack of modified smallpox (as you know, the Russian secret BW labs have made 
and sold tons of that already, to guess who!). Or a spray of tularemia (you are well aware of 
the extreme lethality of that), or anthrax (easily obtained). It is also common knowledge that 
these terrorist teams with their BW agents are already on site in this country, waiting for the 
word to attack. This has now been officially raised to our primary Strategic Threat. 


In the face of such looming strikes on the U.S., | simply cannot believe that the NIH does not 
feel it within their mission to rigorously check out a proposed method for saving perhaps 
70% of those coming deaths (first generation equipment), and up to 90% with second 
generation equipment. 


Perhaps you just did not read the package carefully. | urge you to do so. 


Else NIH is going to look very, very bad when (1) the strikes do occur, (2) they can't handle 
them (and they cannot, as you well know), (3) they had within their hands in advance, a 
proposed methodology that could have been investigated intensely, to save millions of those 
stricken Americans. 


As a staunch supporter of NIH and especially CDC, | have to believe that there is a different 
attitude there. If NIH is not interested in a previously experimentally demonstrated method 
of saving millions of Americans, then the only recourse left is the political channel. 


| assure you that my critique of electrodynamics is well-founded, as supported by various 
leading physicists such as Nobelist Feynman (who stated bluntly that the field concept is 
wrong), Wheeler, Bunge, and so on. It is inexplicable why all our universities are still 
teaching a 130 year old abridged (Heaviside's) subset of Maxwell's theory, and one that still 
contains a material ether even though that was falsified 110 years ago! 


You already have seen the misuse of this technology by the Russians, in the decades-long 
radiation of the U.S. Embassy in Moscow. Is it not NIH's mission to understand how they 
generated all those diseases and health changes? Have you ever looked into 
Kaznacheyev's experiments showing that ANY cellular disease or disorder can be induced 
in cells at a distance by purely EM means? Have you looked into what got eliminated from 
electrodynamics by ignoring the hidden longitudinal EM inside every potential, field, and 
wave? Do you realize what ignoring that has done to American chemistry, biochemistry, 
and medical science?" 


| would hope that the NIH would at least be interested in its own mission area! 
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| challenge you bluntly to admit that no one presently understands the primary operation of 
the human cellular regenerative system. That's because its technical principle is not 
presently in our recognized physics, biochemistry, and medical science — even though it has 
been in the hard physics literature since 1903-4. Becker's epochal work came closest; since 
he only had access to the conventional EM model, it failed him. But he at least showed you 
rigorously that cells can be changed (both differentiated and redifferentiated) all over the 
map by laughably weak EM — picoamperes of current, which means persistent DC 
potentials. In the microwave radiation of the U.S. Embassy, all the health changes occurred 
in regions absent of fields — i.e., absent of bleed-off of the potentials. Hence in regions of 
stable DC potentials! With 100% correlation of the health changes to persistent, gradient 
free potentials, and 100% anticorrelation to changing potentials (i.e., fields), our own 
scientists concluded totally erroneously that it could not have been the EM radiation causing 
the changes, when their own results had just proven that it was. 


Now | ask you: Can NIH explain how it was that the DC potentials caused those health 
changes? | think not. If it could, it would understand the action package | wrote, and its 
importance. 


This is not a "political" letter. I'm just an ordinary American citizen who has done about 30 
years very hard work on this particular area. The work is good enough now to stand on its 
own merits. The scientific community will eventually accept it, about 50 years from now. 
But we cannot wait 50 years! Those millions of Americans are going to die, because of the 
bureaucracy and inaction of our own scientific organizations. Whether they like it or not, the 
U.S. scientific community is now the forefront of the struggle for this nation to survive. And 
they are failing us dramatically. 


So as a parent who wants his children to live, and his neighbors’ children to live, and those 
millions of soon-to-be stricken Americans to live also, | urge you to at least have someone 
competent in physics (and knowledgeable that the foundations of physics itself are in woeful 
shape!) check the work. Has anybody there read any of the references to the Prioré work | 
cited? Does anyone there realize that there are no EM forcefields in space? Probably not. 


Dr. Kinsel, there is a time for "business as usual" and there is a time to do some Serious 
new work. Those stricken Americans are going to be lying there. Nothing NIH can do is 
going to stop that. That's a given, and it is not my own estimate. It's the official estimate. 
And you Know you presently do not have the tools to do anything really effective about it. 


Frankly, | interpret your letter to me as just the normal "spin control" for easy disposition. | 
would hope that NIH would seriously rethink the situation, get off the "spin control" and 
“business as usual" posturing, and do something dramatically different for a change. 
What have you got to lose? A little time from perhaps two or three of your best scientists. 
What have you got to gain? Saving untold millions of American lives. A new, a/ready 
partially demonstrated cure for most dread diseases such as AIDS and cancer — diseases 
which you presently cannot do very much about in spite of decades of heroic struggle. 


Sincerely, cc: Senator Shelby, Congr. Cramer 


T.E. Bearden 
President and CEO 


CTEC, Inc. 

T.E. Bearden, President & CEO 

2311 Big Cove Road 

Huntsville, AL 35801-1351 
(256)533-3682 ph/(256)536-0411 Fax 


CTEG, Inc. 


May 12, 1998 


Dr. Harold Varmus, Director 
National Institute of Health 
Bathesda, MD 20892 

(301) 496-1766 


Dear Dr Varmus: 


We have recently sent action documents to the Director of Nuclear and Counterproliferation, Office 
of the DCS, Air and Space Operations, HQ USAF and to the DoD (General Busbee) Assistant 
Secretary of Defense, as well as several Senate and House committees, which may be of interest to 
you. For one thing, we give the technical mechanism used to generate the Gulf War Syndrome. The 
same weaponry is now being used to rapidly induce new strains of certain pathogens worldwide. | 
urge you to closely read that section of the letter to MG Neary which explains the GWS, why the 
French did not get it, and why Southern Iraqis got an increase in cancer and leukemia but not GWS. 
Also explained is how the "microwave radiation" of the U.S. Embassy in Moscow induced diseases 
for decades, and how we failed to comprehend it because the standard EM model deceived us. 


There is a way to treat and quickly cure most diseases, including the mass casualties resulting from a 
terrorist BW strike on our civilian population centers, our military bases, or our forces in the field. 
The method is little known, but was scientifically demonstrated in France in the 1960s and early 
1970s before cancellation of the Prioré Project when the French Government changed. Eminent 
French scientists worked on the project, and the results are fully documented in leading French 
scientific journals. References are listed in a separate attachment. 


Previously the Western scientific community has been unable to understand the technical mechanism 
responsible for such remarkable cures, because of serious foundations flaws in Western physics and 
electrodynamics. Foundations physicists have long been aware our science is flawed, and have 
pointed out many of these fundamental errors. However, the operational science establishment has 
not paid attention, even though physicists such as Feynman and Wheeler pointed out that the notion 
of "force fields in space" was totally wrong. 


As a primary example, there is an "infolded" electrodynamics inside all potentials, fields, and waves 
that is far more primary than the coarse EM that is in our textbooks. It is actually an infolded general 
relativity, and this is what the Russians have weaponized. This infolded EM-GR has been ignored in 
the West (but not in Russia) since 1903. 


As another example the potentials, fields, and waves of present electrodynamics are rigorously 
defined — and exist — only in the presence of mass. They do not exist in such form (force fields and 
oscillating force fields) at all in space, in the absence of mass. Rigorously, Maxwell's equations are 
mass-to-mass transforms, since Maxwell and everyone at the time assumed the ubiquitous presence 
of the material ether. In other words, to the founding electrodynamicists, there was no place in all the 
universe that was devoid of mass. Hence they defined all EM entities as entities containing mass. 
Even though Michelson-Morley experiments of more than a century ago destroyed that material 
ether, not a single Maxwellian equation has ever been changed! They still assume the material ether. 
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Specifically missing from our electrodynamics are two essential transforms: (1) the mass-to- 
spacetime transform, and (2) the spacetime-to-mass transform. In other words, these two transforms 
are "infolded" or hidden inside (comprise) the end point extremum case — the mass-to-mass transform 
actually written by Maxwell. 


But these two missing transforms are just general relativity (they correspond precisely to Wheeler's 
principle of general relativity). So general relativity has always been infolded inside electrodynamics 
as we know it, but ignored. Further, this is a very powerful general relativity, since it uses the very 
strong EM force as the agent of spacetime curvature. Hence now one can engineer a powerful 
general relativity in the laboratory and in practical devices, and even action-at-a-distance, which one 
cannot do using merely the staid and weak G-force. 


It turns out that longitudinal EM waves as shown by E.T. Whittaker in 1903 and 1904 are far more 
primary than our present EM theory and even our present GR theory. Both EM and GR are directly 
engineerable using longitudinal EM waves, including subluminal and superluminal EM waves in 
vacuum, and including action at a distance. One can engineer complexes of spacetime curvatures as 
desired, which in turn are spacetime engines (Wheeler's term). These engines can act upon mass — 
either living or inert — in any fashion desired, and at any distance desired. 


The little-known and poorly understood Regeneration & Recovery (R&R) system — as contrasted to 
the immune system — utilizes this exact "spacetime engine" methodology to restore damaged or 
diseased cells, within its limitations — "dedifferentiating” or "time-reversing" them back to normal. 
The mechanism is fully explained in the attached package. The proposed program applies this 
fundamental method to greatly amplify the effect. Thus cancer cells can be reversed back to normal 
cells, HIV-infected cells (HIV-factories) can be reversed back to normal cells (genetics and all), etc. 
This represents a dramatic and unparalleled new medical therapeutic methodology of extreme power. 
The same techniques can simply be conjugated one additional time, and used to produce diseases and 
cellular changes at a distance, including in entire mass populations, as the KGB is doing right now. 
Specifically, by impressing an extremely weak "cocktail mix" of disease spacetime engines on the 
U.S. populace, the immune systems are reacting and being "spread thin" across several "shadow 
state" infectious pathogenic conditions. Thus when an actual terrorist BW attack occurs, the lethality 
of the strike will be remarkably enhanced because the immune systems will be "thinned" in their 
ability to fend off this new pathogen. By doing it this way, BW warfare can actually be conducted 
upon the U.S. without anyone being the wiser. 


Our very survival as a nation is threatened by remarkable KGB weapons using this fully documented, 
extended electrodynamics. Bluntly, unless we take off our scientific blinders and understand Russian 
energetics weapon science, GWS and the Embassy health changes in Moscow were just a picnic 
before what is upon us. After two decades of work on the KGB energetics weapon problem, we have 
fully deciphered the technical mechanisms and what energetics is, as well as citing many of the 
Russian weapon tests and how they were done. Again, you can see that for yourself in the package. 


Now that we understand the technical mechanisms, we are proposing rapid redevelopment of the 
Prioré process, in portable suitcase-sized units to be mass produced and filtered down into the entire 
emergency community for mass treatment of lethal infectious diseases resulting from BW strikes. 
And we are strongly urging the U.S. scientific community to quickly investigate and come to grips 
with this vast new biological engineering mechanism. Our very survival depends on it. 


The inclosed documents provide an overview of the process. There is nothing else on the scientific 
horizon that can save the majority of all those stricken Americans, once the first foreign-sponsored 
terrorist teams strike our population centers with BW agents. 


Sincerely, Incls: Full package with table of contents 


T.E. Bearden 
President & CEO 


The Tom Bearden Website 
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Figure 19. The world of physical matter exists behind a dramatic 10> filter 
in a fiery cauldron of fierce and primeval EM energy flow. 
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Figure 17. Energy collected" on a charge depends upon the charge being 
in acontinuous Poynting S-flow. When S ceases, there is no 
excess energy "collected" on the charge. Energy collection 
never occurs in chunks, but is always a dynamic, ongoing process. 
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FLAME HEATING —*” 
31B. Reversed second fiber fuse often restores pitted core in cable, filling holes back up. 


Figure 31. Fiber fuse effect and its strange anomalies. 
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the vacuum already freely extracts vacuum energy. 

-In power sources, the dipole gates the extracted energy out as 
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electrodynamicists calculate only this small S-<component. 
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A pure dye is dissolved in a liquid (leff. A green 
laser pulse excites the be (4 p fone). A laser pulse 
of equal intensity is sent into the same dye mixed 
with tiny partides of titanium di oxide suspended 
inthe liquid (right). The latter experi ment produces 


b Nabé M Lawandy et a1, “Laver action in stongly 
a much stronger, roomiling glow. scattaren meda~ Rats Letters, BR6470), 
Mar 31, 1934p 4 


Figure 28. Lawandy’'s experiment (Letokhov-Lawandy effect) with multipass, 
multicollection of energy. Formation of a quantum potential can 
also become involved. Retroreflection and self-targeting are key. 
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Figure 33. The only problem is the ostrich problem. @ LE. BEARDEN 1998 
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Figure . The only energy resource problem Is the theoretical ostrich problem. 
We must become theoretical owls, rather than ostriches. 
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Figure 20. One human body produces more energy flow than all the electrical 
power loads on earth dissipate. However, only 100-200 watts of its 
own energy output is collected and dissipated by the body. 
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EM energy continually flows from this “static” arrangement, 
without any further input of energy by the engineer. 


Figure 18. Astatic" Poynting S-flow free-energy generator. 
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e Curved Spacetime acts as source or sink 


e Chronic Disease Puzzling 


e Cancer Characteristics 


e Solving a Cancer Enigma 


e Cancer: Characteristics 


e Nonlinear Optics Distortion Correction 
Theorem 


e The Electronuclear Reaction: Nuclear 


Reactions in TR-Zones (1) 


e The Electronuclear Reaction: Nuclear 
Reactions in TR-Zones (2) 


e The Electronuclear Reaction: Nuclear 


Reactions in TR-Zones (3) 


e In Time-Reversed Zone: Nuclear reactions 
are biased 


e In Time-Reversed Zone: Dynamics may 
be reversed 


e Time-Reversed Zone: Significant only 
after time-density charging 


e A New Conservation of Energy Law 


e Questions on Carcinogens and EM 


http://www.cheniere.org/images/EMfndns 1/index.html (3 of 6)25.4.2005 1:20:56 


The Tom Bearden Website 


Radiation 


AS DEFINED, fields and potentials only 
exist in and on charged matter 


Serious flaws and errors in classical EM 
theory 


Electrodynamicists' Reaction to Removal 
of the Material Ether 


Reaction to Loss of Material Ether (1) 


Reaction to Loss of Material Ether (2) 


Some EM waves in Spacetime 


Air Medium Disturbances Generated 


When Air is Perturbed by a Plucked Taut 
String 


Launching a Spacetime Perturbation ("EM 
Wave') from a Wire Antenna 


Phase Conjugate Wavepairs Produce New 
Waves 


Scalar Electromagnetics (Energetics) View 
of EM (1) 


Scalar Electromagnetics (Energetics) View 
of EM (2) 


http://www.cheniere.org/images/EMfndns 1/index.html (4 of 6)25.4.2005 1:20:56 


The Tom Bearden Website 


Scalar Electromagnetics (Energetics) View 
of EM (3) 


Extended General Relativity Principle 
Extension of Work-Energy Theorem 
34 Flaws in Classical EM Theory 
MTW's General Relativity Principle 


Use of General Relativity (GR) in Particle 
Physics 


The Missing Infolded Electrodynamics 


Infolded Engines: Excluded by Present 
Physics 


Mass curves and structures spacetime; ST 
curvatures change and structure mass (1) 


Mass curves and structures spacetime; ST 
curvatures change and structure mass (2) 


At Infinite Velocity: Each Is Every Other 
Lisitsyn's Report: Brain Code Broken 
Lorentz Closed Surface Integration 


Lorentz's physically insignificant energy 
flow can be collected and utilized 


Lorentz surface integration of the Poynting 
vector around a closed surface 


Longitudinal EM Photon Interaction with 
Charge 


Mass is transparent to longitudinal EM 
waves, which move through the infolded 


interiors of internal waves, potentials, and 
fields in the mass. 


http://www.cheniere.org/images/EMfndns 1/index.html (5 of 6)25.4.2005 1:20:56 


The Tom Bearden Website 


e Pumping with Longitudinal EM waves 
Time-reverses the Mass 


e Maxwell's Quaternion Theory 


e Maxwellian Systems before and after 
Regauging 


e Maxwell's four equations reduce to: Page 1 


e Maxwell's four equations reduce to: Page 2 


e More to come 


http://www.cheniere.org/images/EMfndns 1/index.html (6 of 6)25.4.2005 1:20:56 


http://www.cheniere.org/images/EMfndns 1/majptssm.jpg 


® Electrodynamic is seriously flawed 
— Some major flaws 
= Corrections indicated 


@ Why past corrective attempts failed 
- Force field concept is materi 
- Missing two infolded transforms (M->ST; ST->M) 


® Missing Infolded general relativity inside electrodynamics 
® Several Kinds of EM Waves in Space 


— Howto make 
= Transduction 


@ A French medical example as a deep experimental demonstration 
— Spectacular regenerative cures funded by French Govt 
— Not comprehended, therefore suppressed 


Cold Fusion examples of time-density wave effects 
= China Lake instrumental anomalies jn electrolysis 

= Explanation of anomalous behavior of instruments 

— Explanation of new nuclear reactions 

— Wave energy transduction provides excess heat 


Urge theorists to consider dramatically new reactions 


http://www.cheniere.org/images/EMfndns 1/majptssm.jpg25.4.2005 1:21:49 


http://www.cheniere.org/images/EMfndns 1/35mm%20INe98-8%20sm.jpg 


Chung's Carbon Filament Negative Resistor 


UNIVERSITY AT BUFFALO, NY 


CROSSED CARBON 
FILAMENT LAYERS 


Win 


&) SST Lf Bears 


http://www.cheniere.org/images/EMfndns 1/35mm%20INe98-8%20sm.jpg25.4.2005 1:22:16 


http://www.cheniere.org/images/EMfndns 1/sm%20A Beffect.jpg 
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wire A, and then the second foot 
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(c) LE. BEARDEN 1996 


Figure 32. Asymmetric regauging produces excess force, which can be used 


to do work on the regauging system. 
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e Tiny DC currents (picoamperes) 
e Pulsed DC current can be utilized 
e Pulsed magnetic fields may be utilized 
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Geometrical Distortion of Poynting Energy Flow 


At or near resonance frequency, in the case shown 
the energy collection _— (reaction cross section) 


increases dramatically. 


a. Around an aluminum sphere b. Around an aluminum sphere 
at light energy 8.8 eV. at light energy 5eV. 
Absorption efficiency = 18.00. Absorption efficiency = 0.1. 


Figures per Craig F. Bohren, "How can afea 6 ae absorb more than the light incident upon it? “, 
American Journal of Physics, 51(4), Apr. 1983 
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Cosmic Bootstrap: 
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Before the Big Bang: Vas 


Cosmic repulsion behaved like a fluid with 
negative pressure 


The ‘universe’ inflated (expanded) as a ‘faise 
vacuum 


As the negative-pressure fluid expanded, its 


energy went up rather than down 


When inflation stopped, the false vacuum 
decayed from its excited state 


Its excitation energy was released in a single 
great burst Paul Davies, Superforce, 1984. p. 194 
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Aspects of Strong Local Asymmetry 
Nee 


® If local asymmetry is strong, conservation laws 
may be appreciably violated 


© T.€ Bearden 1995. 1986 
* Energy 


@ Properties of an object may differ appreciably for 
® Different observers 
« Different detecting means 
e One time to another 
* One position to another 


« STRUCTURING THE INFOLDED EW INSIDE POTENTIALS, 
e Strongly breaks local symmetry 
® Provides spacetime engines giving the above effects 
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» Local spacetime is curved © TE Besiien 100s, 1058 
= Lorentz invariance of vacuum is violated 
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EM fields and waves to strongly break local 


symmetry allows internested aS 2 of 
spacetime curvatures. These spa 


structures are vaCuUn aAOINES. 0 or acetone engines, 
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aes on the Status of 
Electrodynamics 


".. itis not usually acknowledged that electro- 
dynamics, both classical and quantal, are in a 
sad state..." 

". the best modern physicist is the one who 
acknowledges that neither classical nor 
quantum physics are cut and dried, both being 
full of holes and in need of a vigorous 
overhauling..." 


*Mano Bunge, Foundations of Physics, Spnnger-Verlag, 


©) 1996 TE. BEARDEN New York, NY, 1967, p. 176. 
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_ Bunge on the Status of 
Electrodynamics and Physics 


".« itis not usually acknowledged that electro- 
dynamics, both classical and quantal, are ina 
sad state... 

",.. heither classical nor quantum physics are 
cut and dried, both being full of holes and in 
need of a vigorous overhauling..." 


"Mano Bunge, Foundations of Physics, Springer-Verlag, 
() 1956 TE. BEARDEN New ‘York, N'Y, 1987, p. 176.. 
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Bunge on tne Status of 
Classical and Quantum Physics 


".. iis not usually acknowledged that electro- 
dynamics, both classical and quantal, are in a 
sad state... the best modern physicist is the 
one who acknowledges that neither classical 
nor quantum physies are cut and dried, both 
being full of holes and in need of a vigorous 
overhauling not only to better cover their own 
domains but also to join smoothly so as to 
produce a coherent picture of the various 
levels of physical reality.” 


“Mario Bunge, Foundations of Physics, Springer-Verlag, 
() 1996 TE BEARDEN New York, NY, 1967, p. 176.. 
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Fraction of Casualties Surviving 


FRACTION SURVIVING 


10 


08 


0.0 


CASUALTIES 
(©) 1986 T & BEARDEN 
T YPE TREATMENT RECEIVED 


EXPRESSED IN FRACTION SURVIVING 
© with conventional treatment 

() With 1st generation Ptreatment 

C) With 2nd generation P-treatment 
@ With 3rd generation P-treatment 
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Differentiation and Dedifferentiation Timelines 


CENTRALIZED CONTROL OF CELLULAR 
GROWTH AND REGENERATION 


PRIMORDIAL > SINGLE 
: = 
NORMAL HEALTHY WITH SOME DISEASED 
CELLS AND FUNCTIONS 
A oBic OXYGEN-RICH ENVIRONMENT a 
TINE-FORWARD PATH re — Se 
© 1003, 1008 T.E Bearden FOR HEALING OF CELL DAMAGE 
TIME-REVERSED © TIME-REVERSED 
= —=— Ge patHFOR PATH WHEN NORMAL 
SUSTAINED : PUMPING FAILS TO 
SING SINGLE OXYGEN HEAL CELL 
— a DEFICIENCY 
ANAEROBIC AEROBIC 
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Evolution of Cells on Earth 


EVOLVE TO 
MULTICELL 
AEROBIC: 
CHANGE OF {INCLUDES MAN) 
ATMOSPHERE 
ye 
(INCLUDES : =) 
OXYGEN) | to a 
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LIGA (SINGLE CELL ETC. SKIN 
ANAEROBES BOTH AEROBIC 
SINGLE CELL AND ANAEROBIC) ore ee 
SHIELDED 
FROM OXYGEN * NOTE: L MITED ANAEROBIC RESPIRATION 


STILL TAKES PLACE IN HIGHER AEROBIC 
LIFE FORMS, INCLUDING MAN. 


EVOLUTIONARY TIME 


(©) 569 7. E BEARDEN 
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(A proposed formal definition 
of a charged mass) 


~VACUUM ~~.) \__ 


Dad so pote ly the ile (can n of 


ane = of 
A ny vat ions. 


ohim-t 
ith many ram 


theory, 


"..cunously enough, we do not 
know exactly what charge 8, 
only what # does. Or, equafy 
significa ntly, what it does not do.” 


MiP. Silverman, And ‘vet t Mtoves: Strange 
tere and Subtie Questions inP ing: 


CambidgeU riversity Press, 1958 p. 127. 


. 
4 
S Cc) T.E.BEARDEN 1997 


An electric charge Q consists of a massless flux component and a mass component, 
coupled together (interacting). Q is a broken symmetry. The mass of the charge 
continually and violently exchanges virtual photons with the surrounding vacuum. 
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The Ubiquitous Assumption: Two 
Asymmetrical Regaugings for Net Symmetry 


You really need Your electrodynamiciet 
a Me demon, says he can make one, 
to do some free work. by regauging. 


(Ce) VE. BEARDEN Tu 
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The Ubiquitous Assumption: Two 
Asymmetrical Reqauanee for Net Symmetry 


He saye he will do the 
Woate eaetl G for ot Hey, 


vey won't 
do any net work for you! 


(Co) 16. BEARDEN a0 
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The Ubiquitous Assumption: Two 
Asymmetrical Regaugings for Net Symmetry 


He diedainful : 
"We always iY Rat way 


We must enforce 
equilibrium and the second 
law of thermodynamics!". 


fe) TE. GARDEN 105 
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A Charged Particle Is a Coupled System 


Note: X is a coupling 
operator 


x Pte! WP 
~VACUUM — 


~ CHARGE — 
Foi \ Me Say, 
4 virtual 
Ore photon 
flux 
exchange 


o, 


"..curiously enough, we do not 
know exactly what charge is, 
only what it does. Or, equaliy 
sig nificantly, what it does not do. 

MP. Siemnan, And Yet it Mowes: Strange 


Sys terme and Subtle Questions in Physics, 


C anbridge University Pres, 93, p. 127. 


(6) 19947 . BEARDEN 


is a broken symmetry in its fierce energy exchange with the active vacuum. 


An electric charge ] 2 , 
It coherently integrates some of the virtual energy absorbs and outputs it as Poynting energy flow 
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Chung s Carbon Filament Negative Resistor | 


— 


UNIVERSITY AT BUFFALO, NY 
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i) GET E Bearden 


Win 
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Typical circuit has about 10-13 
energy collection efficiency 


= 
i "< = (Q 1004, 1996 Te eeaRveN 
& ep NIN 
=e Deep space 
S system 
—- Distance traveled by S in one hour is 1.08x10exp(1 2) meters. 


“= Example: 1.3 amps flowing in DC circuit, 1.8 mm diameter copper wire. J =51 A/cm 2 


! 5a. ! 
S violently transports ? provided fromthe source. 
d i= 0.1368 meters j ? sluggishly transports the energy collected and dissipated in the 
circuit. 


For the case discussed, the electron drift velocityin the circuit is about 
3.8 x 10 5 meters/sec. So Ji moves about 0.1368 meters in one hour. 
Thus J? has collected about 0.1368 meters of the ¢-filled Stube. During 
that same hour, the S-flow evoked by the power source will have 
traveled 1.08x1012meters. The ¢ of both currents is the same. Both 
are involved in the same energy-illed tube. Thus S has provided and 


transported about 7.89x1012 times as much energy along the circuit 
in one hour as the j? has been able to collect, transport, and dissipate 
as work in the circuit. Thus this circuit provides about 16'3 collection 
efficiency. 
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S Classical View of EM 


Potentials just mathematical conveniences 

— Not real 

— No internal structure, just magnitude 

Force fields primary, causative, can exist in space in absence 
of observable mass 

— All EM actions due fo force fields, none when zero 

— No action at a distance 


Ur » 


\ 
VA “sé, 
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: I. CHRONIC DISEASE PUZZLING 


SCIENCE REALLY DOES NOT UNDERSTAND 
THE MECHANISMS OF A SINGLE CHRONIC as 
DISEASE, INCLUDING CANCER 


m MANY TROUBLING FACTORS EXIST « 


4 
4 


_ 
| 


Qt 1990, 05957 © Beseien 


J SBI IIe IIS HSS SoS lS 
CELLULAR REGENERATION SYSTEM IS UNRECOGNIZED 
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Cancer Characteristics 


Meas: one disease, but a whole range 

e Starts in damaged aerobic cell 

@ | Cell shakes off body's central control 
- Starts uncontrolled division 

— Becomes a lump 

Can sene Joga CoE Ey cells 


e Form metastases (secondary tumors i) 
Often become anaerobic O mre oe 
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CANCER: CHARACTERISTICS 


® NOT ONE DISEASE BUT A WHOLE RANGE 
® STARTS IN ORDINARY (AEROBIC) CELL 

© CELL SHAKES OFF BODY'S DICTATORIAL CONTROL* 
© STARTS UNCONTROLLED DIVISION 
© BECOMES A LUMP 

® CAN SEND FORTH CANCER CELLS 


(2) 1009 TE. Pauetew 


® THESE FORM METASTASES (SECONDARY TUMORS) 
® OFTEN BECOME ANAEROBIC (NON-OXYGEN USING) 
© ENIGMA (S FAILURE OF IMMUNE SYSTEM 
TO ATTACK SOME TUMOR CELLS 
— SUPPRESSOR CELLS MAY CURB IMMUNE SYSTEM 
= TUMOR MAY LACK ANTIGENS NORMALLY IDENTIFIED 
BY THE IMMUNE SYSTEM 
*A&A system forces cell back toward anaerobe 
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E, = TIME-REVERSED WAVE 


© 1054, 1606. 19m TE BEARDEN 


“If a scalar wave E:(r) propagates from left to right through an 
arbitrary but lossless dielectric medium, and if we generate in some 
region of space [say near z = 0] its phase conjugate replica E2(r), 


then E2 will propagate backward from right to left through the 
dielectric medium, remaining everywhere the phase conjugate of E1." 
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_ The Electronuclear Reaction: — 
Nuclear Reactions in Ti R-Zones @ 


® Nucleon interchange 
— Changes neutron into proton and vice versa 
= Athigh rate (flat spacetime assumed) 
® Statistics become skewed) due to curved ST 
® Can bias statistics toward either neutron 
or proton end 


— Biases toward transmutation of elements 
along isomer chains 


— Concept of “isomer is vastlyexpanded @ =... 
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The Electronuclear Reaction: 
Nuclear Reactions in 1R-Zones (2 


® Normal dynamics (impulses) may reverse [Se 
— Like charges attract, unlike charges repel 
— Positive charges cluster (are drawn together) 
— H+ ions (protons) may form quasi-nuclei 
— Nucleus coulomb barner becomes assistant 

® Many “impossible” reactions now possible 
— Quark access and quark flipping by EM 
— fon clustering emt bund 
— Positive charges as phase conjugate mirrors 
— Time-density waves and tme-energy charging 
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_ The 5js3 LOM G clear Reac On; 
Nuclear Reactions in TR-Zones (3) 


® Not observed until time-energy charging 

has become substantial 
— Jime delay (hours, days) 
— Jransduction of LW --> TW involved 
— Specific time-charging history of detectors 

iS involved in twnether they detect of not 
— Longitudinal EM waves become significant 
® Curved spacetime can act\as source or sink 

— May emit excess radydoy se es 


— May absorb excess radiation 
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In Time-Reversed Zone: 


— -— ie — = SE 


http://www.cheniere.org/images/EMfndns 1/Elecnuc6sm.jpg25.4.2005 1:58:07 


http://www.cheniere.org/images/EMfndns 1/Elecnuc7sm.jpg 


Time-Reversed Zone: 


~kLoe-? oe o a - a = | -" 
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A New Conservation of Energy Law 


Physics conserves total "energy and mass-energy" 
Now also must consider "time-energy” 


Conserve total mass-time-energy (spatiotemporal 
energy) 


Let ET = total energy, EM = mass energy, 
EE = ordinary energy, and Et = time energy. Then 


ET= EE + EM + Et ACh ee TE Barra 
(kKEt => EE>0) => ET> (EmM+ EE) 


If some Et is transduced into EE , the experiment will 
violate the old spatial mass-energy conservation law 
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QUESTIONS ON CARCINOGENS Sa 
AND EM RADIATION 


m UNRESOLVED QUESTIONS ON EM RADIATION 
— DOSAGES 
— ACTIVE MECHANISMS 
— REPLICATION DIFFICULTIES 
— MEASUREMENT DIFFICULTIES 
- WHERE, WHEN, HOW ILL EFFECTS OCCUR 


m@ SIMILAR QUESTIONS EXIST ABOUT EVERY 
CARCINOGEN 


m SCIENCE REALLY DOESNOT UNDERSTAND THE , 
MECHANISMS OF A SINGLE CHRONIC DISEASE, © 1994, 1995 TE. Bearden 
INCLUDING CANCER 

—- FACTORS SUCH AS MIND, STRESS, SPONTANEOUS 
REMISSION, PLACEBO EFFECTS, AND COMBINATIONS OF 
FACTORS ARE PARTICULARLY TROUBLESOME 

= GENERATION OF THE PLACEBO EFFECT BY THE 
REGENERATION & RECOVERY SYSTEM IS UNRECOGNIZED 
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As defined, fields and potentials only 


exist in and on charged matter 


E=Fiq . op 2x Neepotien: 


pd vacuum. 
~_ eee 
ee - cae 
Source qis a a a 
broken symmetry -_ eS 
in vacuum flux AGO ee 


SOURTE 
CHARGE 
Assumed perpetual 
motion machine Bo ae b 
= = joules continuously 


in classical EM ee fi in front 
in geometrical flow 


SoE=-Vo0 
distortion zone around 
a point coulomb 


pret dg fecha die ete. Ae se eat Seda 
exists in space in the absence Of MASS. @wirte «woe 
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Serious flaws and errors 
in classicalEM theory. 


Eliminates the Internal EM Inside the Scalar Potential, 

No Definition of Electrical Charge orof Scalar Potential, 

Equations StillAssume Material Ether Per Maxwell (Unchanged), 
Use of Force Fields in Vacuum is False (and Known to be $o}, 
Treats Charge qas Unitary Instead of Coupled System g = glqim (q). 
Confuses Massless Potential Gradients as Forces (See #3, #4), 
Does Not Utilize Mass asa Component of Force (See #29), 


Erroneously Assumes EM Force Fields as Primary Causes, 
Topology of EM ModelHas Been Substantially Reduced, 

Does Notinclude Quantum Potentialor Action ata Distance, 
Does Not Include Superluminal Velocity of Inner EM Components, 
Does Not Utilize Extended Near-Field Coulomb Gauge Effects, 
Does Notinclude EM Generatrix Mechanism forTime Flow, 

Does Not Unify Photon and Wave Aspects (Requires 7-D Hodel), 


Does Not Include Electron Spin and Precession (See #19,#24), 
Treats EM Energy As Existing In"Chunks,” Instead ofas Flow, 
Confuses Energy and Energy Collection (See #16), 
Discards HalfofEvery EM Wave in Vacuum (See #22), 
Erroneously Uses Transverse Vacuum Wave; It's Longitudinal. 
Arbitrarily Regauges Maxwell's Equations to Eliminate Overunity, 
Omits Phase Conjugate Optics Effects (The Rule in Internal EM J, 
Does Not Include EW Cause of Newtonian Reaction Force. 
Erroneously Assumes Separate Force Acting on Separate Mass, 
Confuses Detected Electron Precession Waves as Proving Trans: 
yerse EM Wavesin Vacuum (Remnantof Old "EM Fluid" Concept), 
Due to Error in String Wave, Omits the Ubiquitous Antiwave. 
Assumes Equilibrium ;NotTrue Unless Include ¥acuum Interactions, 
Higher Topology Required, to Model Electromagnetic Reality, 
Lorentz surface integration discards Poynting energy transport, 
Has nothing atallto sayaboutform of EM entities in massless space. 
Eliminates the infolded generalrelativity using EM-force as curve agent, 


Does notinclude longitudinal EM waves as time domain oscillations, 
Does notinclude EW mechanism that generates time flow and flow rate. 


wo co ce rere es re PS 
eS ee es 


@ TE VEAL ER ION UE 
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Michefson-Morley 
experiments, 1880' ‘s 


Ow ‘auead 
ether & gone, 


Trust us! The equations € aD 
donot need Seibel hs 
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REACTION TO LOSS OF MATERIAL ETHER 


Nota single 
equation was 
changed! 


a» Now we are not using 
a material ether. 
Trust us! The equations 
do not need changing. 


©) Pe BEARDEN Ma 
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: SPACETHE ae spacetime 
i PERTURBATIONS : vette, hasn't been 
Ls ADDR é *. 


Okay! We will just 
measure material 
entities, and call 
them nonmaterial. 


CAUSE 


© TE BEARDEN 1999 
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GALLOP NG WAVE. 
TRANSVERSE 
WAVE THAT VARIES 
VELOCITY ALONG 
Z-DIRE CTION, IN 
WAVE FASHION. 


TIME -POLARIZED 


(TIME ENERG Y) 
(Ex: 0.01 c- 100 c) OSCILLATIONS 
3-5 PAT IAL SCALAR WAVES. 
ENERGY DENSITY X, ¥, Z FIXED. 
OSCILLATIONS T VARIES. 
TRANSVERSE NONOBSERVABLE. 
WAVES. X AND Y TRANSDUCTION TIME DENSITY OSCILLATIONS. 
ENERGY DENSITY ——j——__ X, Y, ZENERGY DENSITY DO NOT VARY., 
VARIES: Z FIXED. TIVE DENSITY VARIES ALONG 
TINE DENSITY NOTOBSERV ABLE, BUT 
Spa ae eae TRANS DUCTION IS OBSERVABLE. 


A LITTLE, SURGE OSCILL- 
ATIONS IN Z DIRECTION. TIME DENSITY OSCILLATIONS. 


X, ¥, ZENERGY DENSITY FIXED. 
LONGITUDINAL WAVES. TME DENSITY IS NONOBSERVABLE, 
X AND Y FIXED; SURGE 


BUT TRANSDUCTION 
OSCILLATIONS IN Z DIRECTION. IS OBSERVABLE. 


TRANSDUCTION © TE BEARDEN 1938 
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Air Medium Disturbances Generated When 
Air is Perturbed by a Plucked Taut String 


The string wave and 
the holder wave 
never leave the string 


and holder 
respectively. 


= 
i OW lS oa 
=e oe oe ees ee — 


String slaps 
air medium 
Wave is pat, WAVE IN STRING (TRANSVERSE) 

: ' f Lower degree of freedom for string 
alternatively ‘ Can only vibrate mostly laterally. 
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Launching a Spacetime Perturbation 


("EM Wave") from a Wire Antenna 


time forward 
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By omitting the nuclei perturbation wave, Maxwell 
omitted Newton's third law from electrodynamics 


© TE BEAMDEN 104 106 


http://www.cheniere.org/images/EMfndns |/EMwave2%20sm.jpg25.4.2005 2:08:09 


http://www.cheniere.org/images/EMfndns |/EMwave3%20sm.jpg 


/\ji— i> 


TRANSVERSE EM WAVE PLUS LONGITUDINAL EM SURGE WAVE 


PHASE CONJUGATE REPLICA WAVE 
a 
NT MT © 


ee 
TIME DENSITY WAVE 


Oscillates rate of flow of time 
about some average value 


LONGITUDINAL EM WAVE PLUS 
PHASE CONJUGATE REPLICAWAVE ° “7st 


http://www.cheniere.org/images/EMfndns |/EMwave3%20sm.jpg25.4.2005 2:09:12 


http://www.cheniere.org/images/EMfndns 1/EnergEM%20sm. jpg 


Scalar Electromagnetics 
(Energetics) View of EM 


e Potentials real; primary causes of EM phenomena 
= Force fields made by differentiations of potentials 
— Force fields are effects, not pnmary causes 


=~ Force fields exist only in, on mass partcles 


e Actions due to potentials and their interference 
= Action ata distance or locally 
— Quantum potential and hidden variables 
e Locally curved spacetime, engineerable by EM 
=- Gravity effects not necessarily negligible 
= Strong EM force or time used as agent of curvature 
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=> Scalar Electromagnetics 
(Energetics) View of EM (Cont'd) 


e Potentials have internal structure 
= Stoney/VWhittaker structure 
— Longitudinal EM phase conjugate wavepairs 


— Each wavepair is a time-polarized EM wave 

e Vacuum EM Is a potential and TEES 
microstructure com 
— stoney-VVhittaker F\wavesiepalarized waves 
= Fluctuations exnibit chaos 


e Spacetime = Vacuum = Potential = Flux 
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Scalar Electromagnetics 
= (Knergetics) View of EM (Cont'd) 


e Statistics may have hidden order (already 
chaotic) 

e Uses spacetime curvature engines to 
alter matter (inside-out or outside-in) 

e Engineerable EM mechanism generates 
rate of flow of a mass through time 

* Quantum potential with specific QP can 
be used for instant action ata distance 
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® k must be interpreted not as energy per se, 
but as collected/collecting energy. 


e The reaction cross section A for the collecting 
process must be included. 


© Extension’ We= A(k;- k;) =AAk [2] 

® Normally 4 <1, as for elastic collision or Stokes 
emission. 

e However, 2 > 1 is now possible, for processes 
which asymmetrically self-regauge. An example 
is Letokhov's negative absorption of the medium. 

® Working models are the Patterson Power Cell” 
and Lawandy lasing without population inversion. 
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Use of General Relativity (GR) 
in Particle Physics 


e GR seldom used in particle physics 2 sens 

In cold fusion, Matsumoto* has applied general relativity 
Consistent with important cold fusion results 

Used spacetime (ST) curvature by energy density 
Matsumoto did not utilize: 

= Longitudinal EM waves 

= Time density waves 

= Time density curvatures of ST (gain = 9x10i6) 


*T Matsumoto, *Mechanioms of Electro Nuclear Collapse.” 
Proc WOCF-7, Vancouver, BC; Canada, Apr 1998, p, 88 
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Lorentz Closed Surface Integration 


How can they use that old 
physically insignificant wind?!! 
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Lorentz's physically insignificant energy flow can be collected and utilized. 
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Fundamental units are arbitrary in physics 

Can express all physics in one unit -- e.g., ime 

Time is highly compressed energy 

1 sec =9 x 10j6 joules of transverse EM wave energy 
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Maxwell's Quaternion Theory 4% 


e Quaternions: 
— Discovered by Hamilton in 1843 
— A quaternion has a vector part 
— A quaternion has a scalar part 
— First significant non-arithmetic number system 
— Higher topology than vector or tensor algebra 


e Maxwell's theory was in quaternion equations 


— 20 equations in 20 unknowns 


— Reduced to a small 4-equation subset 
by Heaviside and Gibbs 
— EM topology dramatically reduced 
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Maxwell's four equations reduce to: 


Page 1 of 2. 
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Ais replaced by A’, where 
A =A+VA [3] 


The new B' field then becomes 
B=Vx(A+VA)=VxA+0=VxA=B [4] 


A new E-field will also be formed. So let 
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Equations [1] and [2] arbitrarily changed to [7] and [8] 
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as a2-dimensional plane movingat =~ ia. 


the speed of light in short, a photon 
or a light wave. 


() 1000 TE BEARDEN 


http://www.cheniere.org/images/LifeS yst/024.htm24. 11.2003 19:27:50 


Life Systems 


(Directed 
Evolution) 


LONG-TERM 


wee Ret 
(SPECIES YB 3 | | lcountercrrects | | ee 


to Slide 
SHELDRAKE'S MORPHO- aay Sa 
QUANTUM | GENETIC FELD (SPECIES | Index 
POTENTIAL) _QUANTUMPOTENTIAL) _| 
- 3 yf: 7 . 
if Next 
(JUNG'S Slide 
COLLECTIVE 
UNCONSCIOUS Previous 
Slide 


http://www.cheniere.org/images/LifeSyst/017.htm24.11.2003 19:27:54 


Life Systems 


fecnnology s Goal ee 


® WAKE things ever, 


Return 
= Smaller ae 
Index 

= MOFe powers 
Next 
— ©eaper Slide 
= SI/77 pi If Previous 
Slide 


http://www.cheniere.org/images/LifeS yst/018.htm24.11.2003 19:27:58 


Life Systems 


Return 

to Slide 

Index 

Handheld _ 
It can destroy the earth aor 


One man can afford it - 
Thousands can build it ree 


http://www.cheniere.org/images/LifeS yst/019.htm24.11.2003 19:28:02 


Life Systems 


TECH ICAL SPEC! 


@ Intelligence as Adantatiias 
— Hardware implications {2 | sat 
— Software implications il 

® Two major kinds el le es 
— Technological (tool-using “., 
— Nontechnological (not tooling) aS. 

@ The technological species is a self-killer 
— Tools become ever more powerful,cheaper 
— Dominates its biosphere 
— Achieves power to easily destroy self, biosphere <@> a 
— Adapts its tools into its own intraspecies conflict ~~ Slide 
— Eventually will destroy own species, much or all of biosphere a 

® The human collective unconscious mind is insane 
— Severe dissociation technically defines psychosis 
= Collective conscious mind is fragmented into 6 billion pieces 

® The solitary human problem: How can "free will” be kept but 
absolute control reinstated over intraspecies conflict? 

®@ Must engineer next step in human evolution, for the entire species 


- Mind linkage, entire species 
- Jung's collective unconscious acquires a collective conscious 


Return 
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Electrodynamic is seriously flawed 
= Some major flaws 
= Corrections indicated 


Why past corrective attem pts failed 
— Force field concept is material 
= Missing two infolded transforms (M->ST; ST->M) 


Missing Infolded general relativity inside electrodynamics 


Several Kinds of EM ¥vaves in Space 
— How to make 
— Transduction 


4 French medical example as a deep expenmental demonstration 
= Spectacular regenerative cures funded by French Govt 
= Not comprehended, therefore suppressed 


Cold Fusion examples of time-density wave effects 
— China Lake instrumental anomalies in electrolysis 

= Explanation of anomalous behavior of instruments 

= Explanation of new nuclear reactions 

= Wave energy transduction provides excess heat 


Urge theorists to consider dramatically new reactions 
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e Electrodynamic is seriously flawed 
e Vvhy past corrective attempts failed 


e Missing Infolded general relativity inside 
electrodynamics 


Several Kinds of EM Vvaves in Space 


French medical example as a deep 
experimental demonstration 


Cold Fusion time-density wave effects 
Urge theorists to consider new reactions 
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e "Space acts on matter, STRUCTURING 


ACTIVE OF ACTIVE 


telling it how to move. SPACETIME SPACETIME 


e In turn, matter reacts 
back on space, telling 
it how to curve." 
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Bunge on the Status of 
Electrodynamics 


“.. tis not usually acknowledged that electro- 
dynamics, both classical and quantal, are in a 
sad state..." 

.- the best modern physicist is the one who 
acknowledges that neither classical nor 
quantum physics are cut and dried, both being 
full of holes and in need of a vigorous 
overhauling...” 


*hfario Bunge, Found sone of re Springer-Verlag, 


aati eel New ‘York, N'Y, 1987, p 
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Bunge on the Status of 
Electrodynamics and Physics 


". & is not usually acknowledged that electro- 
dynamics, both classical and quantal, are in a 
sad state... 


"... neither classical nor quantum physics are 
cut and dried, both being full of holes and in 
need of a vigorous overhauling...” 


*hlario Bunge, Foundations of Physics, Springer-Verlag, 
©) am rc. ccarmen New York, N'Y, 1987, p. 176.. 
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Electrodynamics has nothing to say about what exists in space in the absence o 
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As defined, fields and potentials only 


exist in and on charged matter 
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in vacuum flux 
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Assumed perpetual 
motion machine 


in classical EM PSOE = Yh fae coulomb ¢ = joules continuousty 


in geometrical flow 
wf : distortion zone around 
a point coulomb 


Elecirodynamics has nothing to say about what 
exists in space in the absence of mass. 
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Time-Polarized (Scalar) EM Wave 
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Time-Polarized (Scalar) EM Wave 


Rate of flow 
of local time ©) T.E.BEARDEN 1566 
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Time-density wave: Time flow rate 
Amplitude vs. dilates and compresses rhythmically 
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Mechanism for the Flow of Time 
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Flow of macroscopic time (observable photon interactions) 
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WHY PRESENT SYSTEMS HAVE COP < 7.0 


Dissipative power inside source = Vl; and Vi; > Fl, 


Other losses 
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Bridging for O/U 
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BRIDGING ENABLES COP > 1.0 


S flow, d /dt flow, and EMF flow 


=> => => => => => => => 


| dQ/dt 
BLOCKER 
, (Conductor) 
Clos ed Current Clos ed Current 
LoopA Loop B 
BRIDGE Patent Pending 


Current loop B is asymmetrically regauged by 
S, dd ‘dt, and EMF flow from current loop A. 
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(By Asymmetrical Self-R egauging) 
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VELOCITY 


Scala Potential @ 


Vavg - \ - a We A # Wavepair #3 


HARMONICS 


Vavg {t » Qe ia aL, AA Wavepair #2 


SUBHARMONICS 


Wavepair #1 
*** * ETC. 


DISTANCE 
4 harmonic set of bidirectional longitudinal EM wavepairs. 
Each wavepair is also a net time-polarized EM wave. 


@ 1995 T.E. Bearden 
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Lorentz Closed Surface Integration 


Only the wind on rre ship 
is of physical significance! @ 1997 T.E. Bearden 
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Lorentz Closed Surface Integration 
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Undistorted Progressive Waves (UPWs) 


Waves with velocity v, where < ¥< co 


* UPWs: “BG. aa». 5806 
= Iransiationally invariant 
— Vo not spread, or reconstruct after a period 
= Have infinite energy 
¢ Quasi UPWs: 
— Can have finite energy 
— In theory, can be launched into space 
— Can move subluminally 
— Can move superiuminally 


ope 
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Undistorted Progressive Waves (UPWs) 


Waves witn Velocity v, where <= Vs 


« Major equations having UPW solutions: 
— Homogeneous wave equation ee es 
= Maxwell equations 
— Dirac, Weyl, and Kiein-Goraon Equations 
« Maxwell solutions: 
= suplumMinal SOlmUONS are EW! particies 
= superuminal Soiuons are A-waves 
« Experiment indicates such waves will 
will be produced soon 
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« Tiny DC currents (picoamperes) 
«Pulsed DC currert can be utilized 
® Pulsed magnetic fields may be utilized 
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SINGLE CELL 
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MULTICE LL 
AER OBIC* 
(INCLUDES MAN) 


Pe 
te 
© S 
——-—s 
a4 
SINGLE CELL e SINGLE CELL 
ANAEROBIC * AEROBIC* 
CENTRAL CONTROL 
OXYGEN-RICH TIME FORWARD 
SS PATH AS IT 


DEVELOPED 
CANCER CELL 
i 


THE REVERSED 
—> PATH FOR SUS TAMED 
OXYGEH DEFICENCY 


PARTIALLY 


SINGLE CELL ~—____~ 
ANAEROBIC 
AEROBIC FIRST STEP IW OXYGEN-DEFICEHCY 
© wd 1 ttn DEDFFEREHTIATION 
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Transverse photon 
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CHARGED 


Excited 
_ sas? Time 
._~-+-°". Density 


“77. State 


: 
me -- State oe a > Md 1 edn 


Fundamental units are arbitrary in physics 
Can express all physics in one unit -- e.g., time 


5 


Time is hight compressed energy 


1sec=9 x10 joules of transverse EM wave energy 
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Use of General Relativity (GR) in Particle Physics 
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Use of General Relativity (GR) 
in Particle Physics 


« GR seldom used in particle physics © we ewe 
« In cold fusion, Matsumoto* has applied general relativity 
« Consistent with important cold fusion results 
« Used spacetime (ST) curvature by energy density 
« Matsumoto did not utilize: 
= Longitudinal EM waves 
= Time density (time-polarized EM) waves 
= Time density curvatures of ST (gain = 9x1 0”) 


* T. hiatsumoto, "Mechanisms of Electro Nuclear Collapee," 
Proc. ICCF-7, Vancouver, BC, Canada, Apr. 1998, p. 98. 
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Pepper* on Time Reversing Mass 
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Pepper* on Time Reversing Mass 


e Conventional NLO interactions restricted to bosons 

(spin 1 particles) by Pauli exclusion principle 
e Concludes electrons, protons, neutrons, etc. (fermions, 

or spin 1/2 particles) cannot take part in such interactions 
e Perhaps time reversal possible for bosons that are multiple 


fermions (two protons, Helium 4, pi and K mesons, etc.) 


e Time-reversal of mass demonstrated by Priore, Pautrizel, 
et. al. without recognizing it** Questions exclusion for: 


= Multifermion reaction with EM longitudinal waves 
= Multifermion reaction with time-density EM waves 


e Prior to the laser, NLO - though known in theory - was a 
gedanken experiment regarded as experimentally unviable 


* David M. Pepper, "Nonlinear Optical Phase Conjugation," 
© /ad Le ttn Optical En gineering, 21612), Mar/Apr. 1982, p. 156-183. 


** Before the development of NLO in the mid-to-latter 1970s. 


HO rh 
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Pepper* on time-reversing mass 
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Pepper on ume Teversing iiass: 


» Conventional NLO interacnhons: 
= dosiuielod to begons Gated pastels 3g) 
SY PAU NEX CISION PIICi re: 


© FEnmmions Cannot take parti Such Interacnon 
= EACOLUOFTS: 
FOL S: 
SP VECLHF OTS: 


=a 
3 


© FeMmnaps Me Feversal POSsiple Tor; 
MUNLIPle TEM ONS (GUasi-DOSOnS: 
a PIVOT OLOTTS: aan 
— rioiiiiy$ 
SS PiaiG Kanes Ors: 


SMa BEEPS: tor nits rie Wile PTS bOn Merton, 
WP tat ESineering, ai be), Nerd Fer. Tae, P.M tos. 
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Pepper* on time-reversing mass (2) 
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Pepper On iilie-Teversing dss (Z) 


 HMEeTeversal Of Mass GEMOonsthated py, 
SPA IOT ED Tat ZeIAOLUICT TOE Rea SCIETIISLS:, 
VV EIOULFECOGHNIZITIG TL: 
* Apparenty N-uple TenM Ons, Wiere 17 1S 
SVEN, Call ve liImMeTeversea 
= nipact DIB ONGIE GH TA EI WAVES: bt tant 
melt PAULA mo CHIT a LTE UE IISILY J EA VAY ES, 
ST HUOMP at aVeu TY Le TeVET Sal FEO S: 
= EMOVLO UIE TaSer, NEO = iGUgIT KOWIT INT 
INE OTY - Was a gedankenje KPenimMent ana 
PEeGaraed as expenmMentaly UnVviabie 
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Chung's Neg Resistor 
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China Lake Anomalies 
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Consistency of China Lake Anomalies 


» Vanation in LVV+TY¥ transduction from experiment to experiment 
» Majority produced insufficient transduction to cause ionization 
discharge of the GM tube gas (to cause detection) 
» Correlation between appearance of anomalous radiation and the 
expected time periods to load palladium with deuterium 
—VVithin few hours in co-deposit experiments where palladium is 
loaded with deuterium as it deposits from solution 
—Required days of electrolysis for rods that load much slower 
» The faster the deuterium loaded, the greater the interaction of 
deuterium in phase conjugating and self-targeting in lattice 
» Vanation in GM detector readings 
= One would read anomalous radiation, another would be blind to it 
— A few experiments gave simultaneous readings from two detectors 
» Experiments perfectly consistent with LVV-TV¥ transduction, 
time-density charging, variation in GM time histories, and new 
conservation of energy law © “wis 1 tanetin 
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Time Reversal Zone 
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Time-Reversal Zones in Nuclear and Chemical Reactions 


e TIME REVERSAL ZONE: A volume or areainareaction 
environment where phase conjugate waves predominate over 
time-forward waves 


— In agiven reaction, time-reversal may apply 

= If so, like charges attract and unlike charges repel 

= Charges move against potential gradient, to external observer 
— Time density and longitudinal EM waves become significant 
— Coulomb barrier turns into Coulomb assistant 


¢ Examples (assuming a time-reversed zone): — 
| 2 1 2 
H+ He ieee n* iio H = deuterium 
+ 7 ++ + 
2('H’ + 'H")-->2(“H)” > 2('n+'H’) 


1 1, ++ 
Quark flipping and energy = 2( n) 7 ai H) 
balancing with curved spacetime 4. ++ ; 
assumed) --> He =helium 


Published by Lotus® Freelance Graphics® 


http://www.cheniere.org/images/EMwaves/emwaves44.htm24.11.2003 19:04:51 


The Electronuclear Reaction: Nuclear Reactions in TR-Zones (1) 


els 


ine Electronuciear reaction: 
NUCcICar Reacuions iM 1K-Zones (7) 


® Nucleon interchange 

— Gianges Neutron into proton and vice versa 

— ALNHIGN rate (Mat spacetime assumed) 
® Statistics pecorie’ ekeued due to curved! Si) 
® Can bias statistics toward either neutron 

OF proton end 
— biases toward transmutation of elements 
Along SOME chains 
— GONnCept oF ISomer, 15 vastly expanded «e «a... 
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The Electronuclear Reaction: Nuclear Reactions in TR-Zones (2) 
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wie EL Ctronuciear Reacuon, 
NUCICar Reacuions if 1RK-ZONnes (2) 


® Normal|/dynamics Res) may reverse 
— LiKe Charges atirach unlike Charges repel, 

— Fositive Charges C cluster are Grawn togetiner) 
— Hons (protons) May TormM Guasi-nucies, 
— NUCIEHS COUIOMND Harrier VECOMES assistant 

® Many sinipossible. reactions now possible 
— WQialK access ana GularnKk Tipping BY EMV). 
— jon Clustering @ aus ears 
— Fositive Charges as pase conmugate mirrors. 
— ime-aensily Waves and time-energy Charging 
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The Electronuclear Reaction: Nuclear Reactions in TR-Zones (3) 
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ime Eiectronuciear mReaction,: 
NUCICar Reactions i 1K-ZONnES (3) 


® Notobserved until tine-energy chara 
has become substantial tad bath 


— Wme delay (Nours, Gays} 
— ifansaucuon OFL VW --- ivWV¥ involved, 
— Speciic UNE-CHharging Nistory OFGetectors 
iS invoived in twhetner wey GeteCL OFT OL 
— Longitudinal eivi Waves peCcOomMe Signiticant 
® CUlVved spacetime Can act as Source of sink 
— May EMILEXCeSS raarauony 
— tay avsorn €xCess radiation 


@ “Mat Le Beran 
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On Nuclear Reactions in TR-Zones 
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On Nuclear Reactions in TR-Zones 


e Nuclear interactions now are biased: 
= Norma nucleon interchange changes neutron into proton 
and vice versa, a a high rate (flat spacetime assumed) 
= Statistics now become skewed dueto curved spacetime 
= Can bias statistics toward either the neutron end or proton end 
— Thus biases toward transmutation of ements aong isomer chains 
= Concept of “isomer” vastly expanded 
# Normal dynamics (impulses) may be reversed 
= Coulomb barrier becomes coulomb assistant 
— Reactions “impossible” from energy density standpoint become possible, even easy, 
from time-density standp oint 
# Does not become significant until sufficient time-density 
charges 
— Time-delay (hours, days) before TR reactions become significant 
= Transduction of L¥VV->TW involved GH ous te teen 
= Specific time-history of detectors is significant 
— longitudinal EM waves become significant 
# Curved spacetime acts as source or sink 
— Energy balance in curved spacetime may emit excess radiation 
— Energy balance in curved spacetime may absorb excess radiation 
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in fime-Reversed Zone: 
Nuclear reactions are biased 


¢ 


In normal flat ST, n<>p 
at high rate . 


Curved ST skews statistics Bia 
Biases to either n or p 


Biases to transmutation 
along isomer chain 


‘Isomer’ concept greatly 
ex panded 


e¢ 6 


e 


* 


= ——_xc”m mo ui-— —<§_—_—_—_— 
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In Time-Reversed Zone: Dynamics may be reversed 


ells 


in fime-Reversed Zone: 
Dynamics may be reversed 


¢ Like charges may attract 
and unlike charges repel : ° 


« Coulomb barrier becomes ® 
Coulomb assistant " 


e« Clusters like charges and 
forms artificial nuclei 


« “Impossible” nuclear 
reactions at low energy 


« Time-density interactions 
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Time-Reversed Zone: Significant only after time-density charging 


elle 


fime-Reversed Zone: 
Significant only after time-density charging 


¢ Hours, for "fast" onset 
« Days, for ‘slower’ onset € . 


e Transduction involved for 
TWoOLW<d TDW 

« Time-history of each 
detector is significant 


¢ Longitudinal EM waves 
become significant 


= ——_xc”m mo ui-— —<§_—_—_—_— 
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Curved Spacetime acts as source or sink 


+|L>) 


Curved Spacetime 
acts as source or sink 


a May emit excess radiation . 
and energy (e.g., heat) 


energy ec g., LOO 1}) 


o 


May transduce wav 
TW OLW & TDW 
= New energy conservation 
aw applies 
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Anom exp at CL 1 


elle 


Anomatous LvV Eli Emission 


Phenomena at China Lake (7 } 


¢ Anomalous radiation from electrolysis 
in jonization processes 
= Iwo experiments producing excess power 
ental A-ray Tim snowed exposure 
simultaneous control stuay: no exposure 
ZU experiments v WITNOUT Excess UW ET. Fe 
exposure 
« Excess energy strongly indicates 
excess film exposure 
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Anom Exp CL 2 


elle 


Anomaious LW EM Emission 


Phenomena at China Lare (2) 

¢ GM and Nal detector reaction when 

electrolysis with heavy water ongoing 

— several Gelger- wluller (SS ivi) tubes gave 
anomalous detection 

= Reached /s sigma above background 

= No anomalies when experiment on 
¢ Gi tube detects an which 

causes its internal ation 

— Nuclear radiation is tonizing 

— fransauced x-ray & Gaimina ts tonizing 
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Anom Exp CL 3 


elle 


SuTficient LW-to-iW iransduction 
ionizes GM fube Gas (3) 


e Time-history of detector involved 
— some Gil detectors show anomalous 
nigh counts, some ao not 
= lime histories of Givi detectors are varied 
= lime histones of tim vary minimally 


« Experimental results consistent with 


= Lv¥-fo-fv¥ transauction inciuding aelay 
= fime-energy crarging 
= New extension to energy conservation iaw 


OT 
ji 
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Anom Exp CL 4 


elle 


SuTficient LW-to- iW iransduction 
lonizes GiVi fube Gas (4) 


e Time-history of detector involved 
— some GH detectors snow anomalous 
nigh c ietaneied some do not 
= lime histories of Givi aetectors are varied 
= lime histones 5 of iim vary minimally 


« Experimental results consistent with 


= Lv¥-to-/ W¥ transauction inciuaing aciay 
= fime-energy chargitg 
vew extension to energy conservation iaw 
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consisty CL exp | 
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Consistency of Anomalies 


¢ LW-to-TW transduction varied from 
experiment to experiment 


« Most experiments produced insufficient 
transduction to cause ionization 


« Appearance of anomalous radiation 
correlated with expected time loading of 
palladium with deuterium 

— Vithin few hours in expenments where pallaqium 
ioads WIth Geutenum as it Geposits from solution 
= Required days for rods that load mucn siower 
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consisty CL exp 2 


elle 


Consistency of Anomalies (Z 


« Faster the deuterium loaded, the greater 
the interaction of deuterium in 
— Phase-conjugating and seii-targeting 
= Proaucing time-reversal zones 
— Generating quasi-nuciel of Ht ions (protons) 


« Variation in GR detector readings 
« Experimental results predictable by 


= Lvv-It¥ transauction and time-reversal zones 

= Varying time-density charging on GIVI tubes 

= Vanation in Gi tube expenence histones 

— lime-reversal zones generating electronuciear 
interactions and quasi-nuciel of M+ clusters 
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Experimental LW Emission Phenomena in Electrolysis 
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Experimental LW Emission Phenomena in Electrolysis 


» Anomalous radiation from electrolysis in ionization processes 
— Two experiments producing excess power 
— Dentalx-ray films howed exposure 
= Simultaneous control study: No exposure 
— 20 experiments withoutexcess power: No exposure 


» Excess energy strongly indicates excess film exposure 
» GM and Nal detector reaction when electrolysis ongoing wheavy water 


= Several Geiger Muller(Gh4) tubes gave anomalous detection 
m Reached 73o above normal background counts 
m No anomalies when experiment off 


» GM tube detects anything which causes its internal gas to ionize 
= Nuclear radiation & "ionting' radiation 
— Transduced xray and gamma radiation & “ionting" radiation 
— Sufficient LV-TW trare duction ionzes GM gas 


» Time History of detector involved 
— Some GM detectors show anomalous high counts, some do not 
— Time histories of GM detectors vary appreciably 
— Time histories of film vary minimally 


» Experiments consistent with time-density charging, LYV-TV¥ transduction, 


and new conservation of energy lavy — * Melvin H. Miles and Benjamin F. Bush, "Radiation 
Measurements at China Lace: Real or Artifact" 
Proc. ICCF-7, Vancouver, BC, Canada, Apr. 1998, p. 101. 


& as 1 cede 
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A New Conservation of Energy Law 


Le] L+| 


A New Conservation of Energy Law 


a 
od 
% 


Physics conserves total “energy and mass-energy” 
Now also must consider “time-energy" 


Conserve total mass-time-energy (spatiotemporal 
energy) 

Let E; = total energy, E,, = mass energy, 

E_ = ordinary energy, and E, = time energy. Then 


Er = Er + En + E; O-wsd Le ted 
(KE, => Ee > 0) => Ey> (Ew + Ee) 


If some E, is transduced into E- , the experiment will 
violate the old spatial mass-energy conservation law 
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Quesns on Care & EM 
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QUESTIONS ON CARCINOGENS pS 
AND EM RADIATION Co 


m UNRESOLVED QUESTIONS ON EM RADIATION 
= DOSAGES 
— ACTIVE MECH ANISMS 
— REPLICATION DIFFICULTIES 


= MEASURE MENT DIFFICULTIES x 
— WHERE, WHEN, HOW ILL EFFECTS OCCUR ‘ 
gw SIMILAR QUESTIONS EXIST ABOUT EVERY 4 
CARCINOGEN 
m SCIENCE REALLY DOES NOT UNDERSTAND THE 
MECHANISMS OF A SINGLE CHRONIC DISEASE, © 864, 1557.6 eanten 


INCLUDING CANCER 
— FACTORS SUCH AS MIND, STRESS, SPOHW TANEOUS 
RE MISSION, PLACEBO EFFECTS, AND COMBIHATIONS OF 
FACTORS ARE PARTICULARLY TROUBLESOME 
— GENERATION OF THE PLACEBO EFFECT BY THE 
REGENERATION & RECOVERY SYSTEM IS UHRE COGHIZED 
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Ques Carcinog & EM 1 
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QUESTIONS ON CARCINOGENS 
AND EM RADIATION 


RADIATION 
— DOSAGES ‘6 
— ACTIVE MECHANISINVDS 
— REPLICATION DIFACULTIES 
— MEASUREMENT DIFFICULTIES 
— WHERE, WHEN, HOWILL EFFECTS 
OCCUR 
m SIMILAR QUESTIONS EXIST ABOUT 
EVERY CARCINOGEN 


m UNRESOLVED QUESTIONS ON > 


) 
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Chronic Diseas Puzzl 
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J CHRONIC DISEASE PUZZLING 


M SUIENCE REALLY VUES NOT UNDERSTAND 
TRE MECHANISMS OF A SINGLE CARONIL 
VISEASE, INULUUING CANCER C 


M@ MANY TROUBLING FACTORS EAIST 2 


O 864 15T.E aren 


M GENERATION OF TRE PLACEBO EFFewul BY IRE 


VELLULAR REGENERA IION STSTEM IS UNRECOGNIZED 


Published by Lotus® Freelance Graphics® 


http://www.cheniere.org/images/EMwaves/emwaves63.htm24.11.2003 19:06:37 


Cancer charactr 
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Cancer Characteristics 


* NOT one disease, DUT a whole range 

» starts In aamagea aeropic cell 

» Cell shakes oif boay s central Control 
= Starts uncontrolled division 
- naateenicanrabs 

*» Can send rortn cancer cells 


= Through lymph 
» Form metastases (secondary tumors. 
e Often become anaeropic 
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Solv Promotn Enigma 
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Solving a Cancer Enigma 


e An enigma has been failure of immune 
system to attack some tumor cells 
= suppressor cells may curb Immune system? 
= lumor may lack antigens normally iaentined 
py the immune system? 
* Promotion of damaged ceil to cancer is 
usually ordered by cellular controf system 
— Regenerative anda recovery system forces 
cel pack toward anaerope 
— First step breaks tree trom ceritrail growti 
— Controi continues to recognize cei as Seir 
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Cancr Charactr old 
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CANCER: CHARACTERISTICS 


® NOT ONE DISEASE BUT A WHOLE RANGE 

® STARTS IN ORDINARY (AEROBIC) CELL 

® CELL SHAKES OFF BODY'S DICTATORIAL CONTROL” 
® STARTS UNCONTROLLED DIVISION 

® BECOMES A LUMP 


& ‘Wah. fom 


® CAN SEND FORTH CANCER CELLS 
= THROUGH BLOOD 
= THROUGH LYMPH 


® THESE FORM METASTASES (SECONDARY TUMORS) 
« OFTEN BECOME ANAEROBIC (NON-OXYGEN USING) 


@ ENIGMA IS FAILURE OF IMMUNE SYSTEM 
TO ATTACK SOME TUMOR CELLS 
= SUPPRESSOR CELLS MAY CURB IIMUNE SYSTEM 


= TUMOR MAY LACK ANTIGENS NORMALLY IDENTIFIED 
BY THE IMMUNE SYSTEM 


"REAR system forces cell back toward anaerobe 
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PORTABLE PRIORE TECHNOLOGY UNIT 
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PORTABLE PRIORE TECHNOLOGY UNIT 


* FACT: DISEASE-SPECIFIC VACUUM ENGINE PRESENT FOR 
ANY CELLULAR DISEASE, BY WHEELER'S PRINCIPLE 


" DISEASE CAN BE REVERSED BY CREATING AMPLIFIED 
VACUUM ANTI-ENGINE (BEARDEN'S PRINCIPLE) 


" ANTI-ENGINE S CREATED BY PUMPING THE NONLINEAR 


CELLS WITH LONGITUDINAL EM WAVES & 
* PRIORE UTILIZED A PLASMA TO PHASE CONJUGATE AND “INFOLD" : 
MULTIPLE BIDIRECTIONAL LONGITUDINAL EM PUMP WAVES & 


" MULTIPLE FREQUENCIES MXED IN A ROTATING PLASMA 
" PHASE CONJUGATES ADDED BY THE PLASMA 


ae " JINFOLDED MXINTO STRONG PULSED DC MAGHE TIC 
FIELD, WHICH CARRIED IT INTO ATOMIC NUCLEI 


=" PUMPED ALL NONLINEAR CELLULAR COMPONENTS TO 
PRODUCE AIVMPLIFIED, SPECIFIC VACUUM ANTI-ENGINE 


® NEGATED THE CUMULATIVE CELLULAR 


DEDIFFERENTIATION ORDER GENERATED BY LONG-TERM 
HYPOXIA. TUMOR CELLS REVERTED TO NORMAL CELLS. 
* SCRUBBED OUT CUMULATED PRECANCEROUS STATE 


* RESTORED THE IMMUNE SYSTEM TO HIGH FUNCTIONING 
* NO EXCESSIVE TRAUMA TO TREATED ANIMAL Ehiter, wee, 1060 TE OCMED. 
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The Tom Bearden Website 


A National Report on America's Energy Crisis 

Remarks by U.S. Secretary of Energy Spencer Abraham 

U.S. Chamber of Commerce, National Energy Summit March 19, 2001 
Opening Remarks 


I would like to congratulate the U. S. Chamber of Commerce for convening this two-day National 
Energy Summit and I appreciate your invitation to participate. As we all know, the topic of energy is as 
timely as the day's headlines. In just my first eight weeks as Energy Secretary, California has faced 
almost daily power alerts. Rising natural gas prices have punished consumers with bills that, in some 
cases, are double or triple last winter's. And forecasts for this summer suggest the possibility of rolling 
blackouts. 


The good news is that America's energy problems can be solved. The bad news is that the situation in 
California is not isolated, it is not temporary, and it will not fix itself. 


America faces a major energy supply crisis over the next two decades. The failure to meet this 
challenge will threaten our nation's economic prosperity, compromise our national security, and literally 
alter the way we live our lives. 


America has heard these dire warnings before - in fact, they seem to be a recurring theme in our nation's 
energy discussion, almost since "Colonel" Drake made the first oil strike near Titusville, Pennsylvania in 
1859. "The amazing exhibition of oil," advised the State Geologist of Pennsylvania, "[is] a temporary 
and vanishing phenomenon-one which young men will live to see come to its natural end. " That was in 
1885. 


Around the same time, John Archbold - who succeeded John D. Rockefeller as head of Standard Oil - 
joked about the prospects for oil discoveries in Oklahoma: "Are you crazy?" Archbold said. "I'll drink 
every gallon produced west of the Mississippi. " 


I don't know if anyone ever called Mr. Archbold on that pledge. But for whatever reason, in 1914 the 
U.S. Geological Survey predicted that the U. S. would soon exhaust its available oil supplies. They 
issued the same warning in 1926. And again in 1939. And in 1949. 


All of these warnings have proven false. Despite all these expert predictions, the world has not run out 
of oil or other resources. And yet here we are, faced with the most serious energy shortage since the 
days of oil embargoes and gas lines. 
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My point is, America's current energy supply crisis is not due to some inevitable neo-Malthusian 
depletion of resources. The United States - and our North American and hemispheric neighbors-are 
blessed with a rich abundance of natural resources. It's political leadership that has been scarce. 


For the past eight years, Washington sat on the sidelines as our nation's energy needs mounted. During 
the 1990s, the Clinton Administration employed a policy of taxing demand, limiting supply, and 
ignoring the rapidly expanding needs of the future. 


Their energy strategy boiled down to: you can't find it... you can't transport it... and even if you get 
it, we don't want you to use it. 


Through neglect or complacency or ideology, this approach has led us to the crisis we face today. 


The Bush Administration is fully prepared to respond to the broad set of challenges we inherited. But 
we must be candid with the American people about the magnitude of the problem - which is what I'd like 
to talk about today. 


America's Energy Supply Challenges 


Three overriding facts starkly define the challenge of America's energy needs over the next two 
decades: 


First, demand for energy is rising across the board, but particularly for natural gas and electricity; 


Second, supplies are being limited by a regulatory structure that, in many respects, has failed to keep 
pace with advances in technology and an uncertain political environment that often discourages 
investment in desperately needed facilities; 


And third, our energy infrastructure - that network of the generators, transmission lines, refineries and 
pipelines that convert raw resources into usable fuel - is woefully antiquated and inadequate to meet our 
future needs. 


Unless these challenges are addressed, America's energy supply will be continually at risk... our 
citizens will encounter blackouts and other lifestyle-altering disruptions ... and our economy will be 
hobbled by rising energy prices. Let me briefly outline some of the major issues on the horizon: 


Oil: Rising Consumption, Accelerating Dependence 
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In the next 20 years, according to estimates by the Energy Information Administration, America's 
demand for oil is projected to increase by 33 percent. Yet as consumption surges, U. S. production 
continues to drop precipitously. We now produce 39 percent less oil than we did in 1970, losing nearly 
4 million barrels a day in the process. And unless energy policy is changed, production will slip further 
- to just 5.1 million barrels per day by 2020 - down from a high of 9. 4 million a day 30 years ago. This 
widening gap between demand and domestic supply will make us increasingly dependent upon foreign 
imports. Back in 1973-at the height of the oil crisis - America imported just 36 percent of its oil from 
abroad. 


Today, we import 54 percent. And, if we allow this trend to continue, we will soon be forced to look 
abroad for some 64 percent of our oil. This will put more power in the hands of foreign suppliers - 
power they are not reluctant to use, as we just saw when the OPEC cartel decided to reduce oil output by 
one million barrels a day. 


While this administration does not agree with OPEC's decision, that decision demonstrates the 
importance of increasing America's production of oil. Securing an affordable, reliable and adequate 
supply of crude is a critical challenge. But it is only half the oil story. 


Since 1980, the number of American refineries has been cut in half. There hasn't been a new refinery 
built in the United States in over 25 years. New regulatory interpretations limit the ability of existing 
refineries to expand capacity. Add to that regulations that require the production of more than 15 
different types of gasoline-and you have a refining industry strained to capacity, leaving us dangerously 
vulnerable to regional supply disruptions and price spikes. 


Refineries are so constrained that when President Clinton made the politically symbolic gesture of 
releasing 30 million barrels of oil from the Strategic Petroleum Reserve last fall, that oil had to be 
shipped overseas to be refined. 


Natural Gas: Rapidly Rising Demand; Constraints on Supply 

Many of the same issues confront the future of natural gas. America's demand for natural gas is 
projected to rise even more rapidly than oil. If Department of Energy projections are correct, by 2020 
Americans will consume 62 percent more natural gas than we do today. More than 9 out of 10 of the 


announced new electric generating plants will be fired by natural gas. 


This approaching wave of new demand begs the question: Do we have an energy policy and a 
regulatory structure capable of meeting our natural gas needs? 


Consider just a few constraints in this market. 
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Right now, an estimated 40 percent of potential gas resources in the United States are on federal lands 
that are either closed to exploration or covered by severe restrictions. The last lease sale in the some 
areas of the Gulf of Mexico was more than a decade ago. New discoveries of natural gas in the United 
States have fallen for three straight years, creating increasing pressure for more imports. 


The notion that we can rely so heavily on natural gas ... maintain severe restrictions on exploration . . . 
and still enjoy low prices is a dangerous assumption. 


Even if we find the supplies, moving that gas to market will require an additional 38,000 miles of 
transmission pipeline and 255,000 miles of distribution lines-at an estimated cost of $120-$150 billion. 


Today's pipeline system can hardly handle the supplies we know exist. Alaska's Prudhoe Bay, for 
example, produces about 8 billion cubic feet of natural gas a day - approximately 13 percent of 
America's daily consumption. 


But that gas never reaches the market. Instead, it is just pumped back into the ground, waiting until a 
pipeline is built to connect the Alaska fields to the U.S./Canada distribution system. 


Electricity: Powering the Information Economy 


As everyone knows, we also face a real challenge in generating enough electricity to light out homes and 
run our businesses. Over the next 20 years, the Department of Energy estimates that electricity demand 
in the United States will increase by 45 percent. That rising growth rate will require the construction of 
over 1,300 new power plants-about 65 every year. 


Yet, the last time we added that much power was 1985. 


Furthermore, there is reason to believe that this could turn out to be a conservative estimate. During the 
1990s, electricity consumption far outstripped projections, driven by the energy-hungry information 
economy. Some experts calculate that the demands of the Internet already consume some 8-13 percent 
of electricity. If demand grows at just the same pace as during the last decade, we'll need nearly 1,900 
new plants by 2020-or more than 90 every year-just to keep pace. 


Hundreds of new generating plants will place even greater pressure on our already strained and aging 
power grid. America's network of transmission lines, substations and transformers was built when 
utilities were tightly regulated monopolies providing service to assigned regions. Interconnections 
between suppliers were strictly an emergency backup measure to guard against rare service 
interruptions. The system was simply not designed for long-haul swapping of power in a highly 
competitive market. 
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Consumers are already feeling the impact of a transmission systems stressed by rising demand. 
Transmission bottlenecks contributed to the blackouts that have swept through California and to price 
spikes in New York City last summer that cost consumers an estimated $100 million. 


Coal, Nuclear, and Hydro-Electric Power 


Coal has historically been American's number one source for affordable electricity; it currently powers 
half of America's electricity generators. And at today's recovery rates, our nation has enough coal to 
keep those plants running for the next 250 years. 


Coal generators have already been called upon to make broad reductions in emissions. The Bush 
Administration supports those efforts-and we will back it up with greater incentives for investment in 
clean coal technology. 


But the administration will not regulate coal out of existence ... and we will not support measures that 
will threaten electricity supplies and significantly raise electricity prices. President Bush made the right 
decision last week not to impose new federal mandates on the emissions of carbon dioxide. If America 
is to have reliable electricity over the next 20 years, coal must continue to play a major role. 


But, coal is not the only energy source facing an uncertain future. There hasn't been a new nuclear 
power plant permit granted since 1979. Many of the 103 existing nuclear plants are not even expected to 
file for a renewal of their licenses as they expire over the next 15 years. 


Even hydroelectric power generation is expected to fall sharply. 


Re-licensing a hydro facility can take a decade or more and cost millions. And now, even though 
consumers are faced with potential blackouts and chronic electricity shortages in the West, activists and 
some political leaders want to breach one or more of the four federal dams on the Snake River to help 
young salmon, on their trek to the sea. 


The Dangers of Complacency 


What are the dangers of complacency in light of these challenges? How does it all add up for our 
economy and our citizens? 


This nation's last three recessions have all been tied to rising energy prices - and there is strong evidence 
that the latest crisis is already having a negative effect. 
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The National Association of Manufacturers estimates that soaring fuel prices between 1999 and 2000 
cost the U.S. economy more than $115 billion-shaving a full percentage point off our Gross Domestic 
Product. A January survey of its 5,500 members reveals that nearly one quarter were forced to curtail 
operations. 


During a two-week period this past January, Californians lost an estimated $2.3 billion in wages, sales 
and productivity. Layoffs are already hitting workers in the West as companies shift production to states 
with more reliable energy sources. Then there are the jobs that will never be created. 


Intel's CEO Craig Barrett announced that the world's leading chipmaker won't be expanding in 
California: "As long as California is a Third World country," Barrett said, "we won't build $2 billion 
manufacturing plants here." 


The Food and Agricultural Policy Institute reports that farmers are likely to see their income drop 20 
percent over the next two years due to higher energy costs. 


Rising energy costs are hitting every family's checkbook, primarily affecting those who can afford it 
least. Gas bills for many homeowners in the Washington, DC area more than tripled this year. Some 
residents are reporting that their heating bills are higher than their food bills this winter. 


The power crisis isn't just pinching our wallets, it's changing the way we live our lives. In California, 
power outages have shut down traffic lights, darkened schools and closed businesses. The governor has 
ordered local police to patrol the streets-not for criminals, but to make sure businesses keep their lights 
dimmed. 


But California is not the only state facing a mismatch between supply and demand. With electricity 
shortages predicted for New York City and Long Island this summer... low capacity margins 


threatening electricity reliability in the Midwest, Southeast and Northern Plains states ... and strained 
refinery capacity in the Midwest, Americans across the nation are feeling the energy squeeze. 


The Need For A National Energy Policy 


Rising demand... tightening supplies ... an aging power infrastructure ... a decade of neglect from 
Washington: These are the trends that define America's emerging energy needs. 


President Bush has committed this administration to meeting these challenges - a job that begins with 
the urgent task of developing and implementing a long-term national energy policy. 


To accomplish this, President Bush created an Energy Task Force headed by Vice President Cheney. He 
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has asked us to define a clear strategy - a strategy that will allow environmentally responsible 
exploration and recovery of our domestic resources ... enhance our commitment to conservation and 
energy efficiency ... and encourage investment in new technology to further the development of 
renewable energy sources. 


I wish I could say that the energy crisis now sweeping the nation has shocked the political system into 
action. But like other political discussions in recent years, the debate over energy seems as deeply 
polarized as ever. 


On one end of the spectrum, some activists propose what amounts to a "zero tolerance" policy toward 
exploration and cling to the quixotic idea that new, undiscovered sources will somehow allow us to meet 
our energy needs. On the other end, some advocates place an almost limitless faith in special tax breaks 
for this favored activity or subsidies for that preferred industry. 


The two extremes in our energy debate are founded on several enduring myths - myths that today 
conspire to block any true advance toward a rational and stable energy policy in the United States. Here 
are a few of the more prominent ones. 


Myth Number 1: It is impossible to balance energy exploration and environmental protection. 


Advances in technology have brought us a long way from the days when wildcatters punched holes in 
the ground based on the hunch they might hit a gusher. But from a regulatory standpoint, our view of oil 
and gas exploration hasn't changed much since we saw Jed Clampett strike "black gold" and split for 
Beverly Hills. 


Today, satellites and computers are the tools of choice in the exploration business. Geologists can 
bounce acoustic and electrical vibrations off the earth's inner depths, gather the resulting mass of data 
into powerful computers and then create three dimensional and even four dimensional maps of resource 
fields miles below the surface. 


Armed with these pinpoint accurate images, companies employ advanced equipment to drill vertically, 
horizontally and around corners-allowing us to access supplies from previously unimaginable depths, up 
to six miles away. 


The marriage of oil and gas exploration with cutting-edge technology means fewer rigs, fewer roads and 
fewer pipelines. Drilling operations that required 65 acres in the 1970s need only 10 acres today. 
Technological improvements in just the past 15 years have generated success rate increases of 50 
percent. America's national energy policy must reflect these staggering advances that have 
revolutionized the way we develop our resources. 


Myth Number 2: All our current problems are due to an energy industry that is engaged in a massive 
conspiracy to gouge consumers by limiting supply to drive up prices. 
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This myth has been punctuated by calls for investigations into everything from last summer's Midwest 
gasoline price spikes, to recent allegations that power generators in the West have been withholding 
electricity. We have a fair and objective process for judging these claims-and action will be taken when 
it is merited. Over the past two weeks, for example, the Federal Energy Regulatory Commission 
ordered power companies to rebate some $124 million to California utilities. Meanwhile, the Federal 
Trade Commission recently cleared gasoline suppliers of all charges relating to last summer's price 
increases. 


But charges of price gouging largely miss the point. There is no magic source of supply; no hidden pool 
of energy that can be turned on and off like a faucet. California-and other power-strapped states-will 
never solve the power crises they confront until they resolve the conflict between demand and supply. 


Earlier this year, one company proposed building a $400 million power plant in California that would 
have provided enough additional electricity to light 600,000 homes in energy-starved Silicon Valley. 
The company pledged to plant 800 new trees to beautify the area. They proposed cloaking the power 
station in a brick facade to make it essentially indistinguishable from a high-rent office complex. They 
even promised to help maintain the local habitat for the endangered bay checkerspoon butterfly. 


Their environmentally-sensitive plans won the support of the Sierra Club, the American Lung 
Association and the NAACP. But city officials voted unanimously -- 11-0 -- to reject the plan. In an 
editorial, the local paper called this move "Dumb and Dumber." 


Meanwhile, further south, plans to build a 550-megawatt gas-fired generator in a Los Angeles suburb 
were scrapped after residents voted 2:1 against the project. The local mayor added a much-needed dose 
of reason and maturity to the debate-by launching a hunger strike in opposition to the plant. 


In California, workers are being laid off, companies are leaving the state, farmers and small businesses 
are losing millions, consumers are threatened with rolling blackouts, but local officials reject power 
plants with little regard for the consequences. Is it really any mystery why there hasn't been a single 
new power plant built in California in the last decade? 


Myth Number 3: The Bush energy plan is focused almost exclusively on opening the Arctic National 
Wildlife Refuge (ANWR) to exploration-a move that would buy us only about 6 months worth of 
American consumption while destroying a pristine natural wilderness, not to mention disrupting the 
breeding ground of the Porcupine Caribou. 


Let's separate fact from fiction when it comes to ANWR. 


First, according to estimates by the U. S. Geological Survey, ANWR holds between 5. 7 to 16 billion 
barrels of recoverable reserves-with a mean estimate of 10. 4 billion barrels. And that assumes the use 
of drilling technology now nearly a decade old. This represents more than 300 times the amount of the 
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oil President Clinton released from the Strategic Petroleum Reserve last fall. And based on December 
2000 figures, it would free us from about 54 years of oil imports from Saddam Hussein and Iraq. 


Second, exploration would impact only about 2,000 acres out of more than 19 million. To put that in 
perspective, the massive Arctic National Wildlife Refuge is about the same size as the entire State of 
South Carolina; the two thousand acres that would be affected is less than half the size of Dulles 
airport. 


And as for the caribou, the herd in the Prudhoe Bay area grew more than 9-fold over the past 20 years to 
an estimated 28,000 in 2000-seemingly irrefutable evidence that caribou mating and oil exploration can 
peacefully coexist. 


The decision to open a small portion of ANWR should be made on the merits. But it should not be 
made on the mistaken assumption that opening ANWR will allow us to produce our way to full energy 
independence. 


America first became a net importer of energy in the 1950s - and our economy will continue to depend, 
in part, on imported oil. However, closing off virtually every available new source of domestic supply, 
enhances the leverage and power of an oil cartel that cannot be relied on to put America's interests first. 
While the resources of ANWR won't make us energy independent, they will help increase America's 
energy security by ensuring a more diverse supply of oil. 


Myth Number 4: Government subsidies and tax breaks are the best way to encourage new exploration 
and production of energy. 


This administration will continue to support funding for energy research and development initiatives. 
But capital is best allocated to its highest uses through the workings of the free market, not 
manipulations of the tax code. Government regulatory policy should not be aimed at picking winners 
and losers in any market, including energy. Neither should tax policy. 


Myth Number 5: We can forego traditional sources and instead meet rising energy demand by 
harnessing wind, geothermal, solar and other forms of renewable power. 


Excluding hydro-power, renewable sources currently generate about 2 percent of America's electricity. 
Billions have been invested in developing renewable energy-and will continue to be invested under the 
Bush Administration. But renewables have yet to overcome the economic advantages of conventional 
energy sources. 


Even with promising advances in research and development, renewables will only provide, according to 
Energy Information Administration estimates, about 6 percent of our total electricity consumption by 
2020. Even if renewables exceed our most optimistic expectations, they would still supply only a 
fraction of our needs over the next 20 years. 
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Myth Number 6: Price controls are the answer to today's energy crisis. 


Memories are short, aren't they. So let me remind everyone. America imposed price controls on oil and 
gas in the 1970s. They were an utter failure. They led to shortages and rationing and the idea that 
America was gripped by malaise. 


Let me be clear: The Bush Administration does not support price controls. Price controls on electricity 
will lead to more blackouts. Price controls on gasoline will lead to gas lines. Price controls will deepen 
America's energy crisis, because they won't reduce demand, but they will cripple incentives for 
desperately needed new investments in energy supply. 


Charting a New Policy Course 


The challenges are formidable ... the warning signs are obvious ... but I am optimistic because I 
know this administration's commitment is equal to the task. 


Our national energy policy will be comprehensive. It will reach across every department that touches 
the energy marketplace-from the Interior Department and the EPA to the Transportation Department and 
the DOE. 


Our national energy policy will be hemispheric. It will be based on the understanding that our policy 
cannot stand in isolation from our neighbors throughout the Americas. 


Our national energy policy will stress the need to diversify America's energy supply. It will be founded 
on the understanding that diversity of supply means security of supply ... and that a broad mix of 
supply options-from coal to windmills, nuclear to natural gas-will help protect consumers against price 
spikes and supply disruptions. 


And our national energy policy will be balanced. It will leapfrog the myths that stifle change-rejecting 
the notion that there is no middle ground between environmental protection, regardless of the cost and 
energy exploration, regardless of the impact. 


Soon we will deliver our recommendations to President Bush. Later, we will introduce legislation aimed 
at winning bipartisan support for a national energy policy that matches the magnitude of the challenge. I 
am hopeful that men and women of good will-from both ends of the political spectrum... from 
environmental organizations to industry groups-will then come together and transcend the stale debate 
that has characterized energy policy in recent years. 


About 150 years ago, America faced a vastly different energy crisis. 
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Supplies of whale oil were becoming more and more scarce. Few could afford to pay for the luxury of 
this or other costly methods of illumination. Sure, crude oil was available. In those days it was soaked 
up with rags, wrung out into small vials, and then sold as a treatment for toothaches ... until an 
entrepreneur lined up an investor and a chemist and launched an energy revolution that would light the 
world. 


In America, resources become scarce only when our imagination languishes. By engaging that 
imagination, I am confident we can meet the challenges of today. If complacency yields to action. If we 
resolve to strike a rational balance between our energy needs and our environmental concerns. And if a 
national energy policy becomes an urgent priority. 


Thank you. 
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e The national policy umposed the following: 
= Taxed energy demand 
= Limited the energy supplies 
= Ignored expanding energy needs 
e Summary of the past policy on energy: 
# You cannot find it 
= You cannot transport it 
= If you getit, we don't want you to use it 
e Good News: Crisis can be solved 
e Bad News: Not temporary; will not fix itself 
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Energy supply challenges 
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® Demand for energy rising across the board, 
particularly for natural gas and electricity 
® Supplies limited by regulatory structure 
a Failed to keep pace with technology advances 
a Uncertain political environment discourages 
investment in desperately needed facilities 
e Energy infrastructure 1s woefully antiquated and 
inadequate 


Note: The energy infrastructure is that network of generators, 
transmission lines, refineries, and pipelines that convert 
raw resources into usable energy or fuel 
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Oil: Rising consumption and 
accelerating dependence -# 
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e In U.S., will increase 33 percent in 20 years 
e US. production continues to drop 
= Produce 39% less now than in 1970 


w At present reduction rate, production will decrease to 


5.1 million barrels per day by 2020, down from 9.4 
million barrels per day in 1970. 


e Imports have steadily risen 
ea From 36% in 1973 to 54% today 
m Will soon rise to 64% unless checked 
a Empowers foreign suppliers such as OPEC 
e Assuring affordable, reliable, adequate supply of 
crude oil is a critical national challenge 
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Oil: Rising consumption and 
accelerating dependence 
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@ We have been decreasing the infrastructure 

@ Since 1980, U.S. refineries reduced by 50% 

m No new refinery built in over 25 years 

a New regulatory interpretations limit expansion of 
capacity of existing refineries 

m= Regulations require producing more than 15 different 
types of gasoline 

m Refining industry strained to capacity 

® E.g., Clinton symbolically released 30 million barrels 
of oil from the Strategic Petroleum Reserve 
@ The oil had to be shipped overseas to be refined! 
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Natural Gas: Rapidly rising 
demand, supply constraints 
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e By 2020, U.S. will consume 62% more natural gas 
than today 

e More than 9 out of 10 of announced new electric 
power plants will be fired by natural gas 

e 40% of potential gas resources are on federal lands 
either closed or severely restricted 

e Last lease in Gulf of Mexico more that 10 years ago 

e New discoveries falling 

e Dangerous to assume relying on natural gas, 
severely restricting exploration, keeping low prices 
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Natural Gas: Rapidly rising 
demand, supply constraints 
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e Given enough natural gas, 38,000 more miles of 
transmission pipelines and 255,000 miles of 
distribution lines will be needed 

e This alone will cost $120-150 billion 

e E.g., Alaska's Prudhoe Bay produces 8 billion ft’ 
per day 

a About 13% of America's daily consumption 

ew Never reaches the market, pumped back into ground 

a Waiting on building a pipeline to connect Alaska 
fields to US/Canada distribution system 
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Electricity: Needs, problems 
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e Over 20 years, conservative estimate is that 
demand will increase 45% 
e@ Will require construction of 1,300 new power plants, 
about 65 every year (about one every 6 days) 
= Last time we added so many power plants was 1985 
e Some experts calculate demand will increase faster 
e May require nearly 1,900 new power plants 
w That is 90 per year (about one every four days) 
e Either way, will place great pressure on already 
strained and aging power grid 
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The aging power grid 
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e Network of transmission lines, substations, and 
transformers 

e Built when utilities were tightly regulated, supplied 
service to assigned regions 

e Interconnections between suppliers were strictly 
emergency backup measure for rare usage 

e Not designed at all for long-haul swapping of 
power in a competitive market 

e Transmission bottlenecks contributed to California 
blackouts this winter and price spikes in New York 
City last summer 
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Coal fired electrical power WwW 


*e*eeee@*?*e?e*eeeee @2@ee@e82 8202802802 8708308¢686 86 @ 
e Coal powers half our electricity generators. 
Enough coal for 250 years. 

Coal emissions slated for broad reductions 


Admunistration will support new technology, but 
will not threaten electricity supplies and let it 
significantly raise electricity prices 

e President Bush therefore decided not to impose 
new mandates on CO, emissions 


e If nation is to have reliable electricity over next 
20 years, coal must play a major role 
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No new nuclear power 
plant permit granted 
since 1979 


e 103 existing nuclear 
power plants 


e Many not expected to 
even file for license 
renewal as licenses 
expire over the next 
15 years 
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Hydroelectric power generation 
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® Expected to fall sharply 


® Re-licensing can take a 
decade and cost millions 


® Some activists and 
political leaders want to 
breach one or more of the 
four federal dams on the 
Snake River to help 
young salmon on their trek 
to the sea 
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Dangers of complacency Xb 


eeeeeoeeeeeeeeeeeeeeaeeeeeen: 
® Last three recessions tied to msing energy prices 
® Latest crisis already causing negative effects 
® Soaring fuel costs: extra $115 billion between 
1999 and 2000; 1% off Gross Domestic Product 
e In two weeks in January 2001: 
a Californians lost $2.3 billion in wages, sales, etc. 


a Layoffs hitting in West as manufacturers shift to 
states with more reliable energy sources 


# Intel will not build $2 billion plants in California to 
expand there. 


a Farmers’ incomes to drop 20% in next two years 
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e Some homeowner gas bills in Washington 
D.C. more than tripled this year 
e Heating bills of some residents exceeded 
their food bills during the winter 
ee cass d 
® California power outages shut down traffic fn> 
lights, closed businesses, darkened schools 
e Police patrols were used to insure compliance 
e Electricity shortages predicted for New York City and 
Long Island this summer 
e Strained refinery capacity in the Midwest ey 
e Low capacity threatens electricity reliability in 
Midwest, Southeast, and Northern Plain states - 
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e Rising demand, tightening supplies, aging power 
infrastructure, decade of neglect 

® President created Energy Task Force, headed by 
VP Cheney, to determine strategy 


= Environmental responsible exploration and 
recovery 


= Conservation and energy efficiency 


= Encourage investment in new technology for 
renewable energy sources 


® Debate 1s still deeply polarized 
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Extremes of the energy positions 
eeeeeeeeeeeen ees eeeeeeveee: 
® Some activists: 
a Zero tolerance to 
exploration 
a New, undiscovered sources 
will somehow provide for 
us 


e Some advocates: 


a Limitless faith in special 
tax breaks for a favored 
activity or subsidies for a 
preferred industry 
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SIX prominent myths, 
none of which is true 
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1. It is impossible to balance energy 
exploration and environmental protection 

2. There is amassive energy industry conspiracy, 
limiting supply to drive up prices 

3. The Bush energy plan is focused almost 
exclusively on opening the Arctic National 
Wildlife Refuge (ANWR) to exploration 

4. Government subsidies and tax breaks are the best way to 
encourage new exploration and energy production 

5. Can forego traditional sources and meet demand by wind, 
geothermal, solar, and other forms of renewable power 

6. Price controls are the answer to the energy crisis 
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e Today, satellites and computers are 
tools of choice for exploration. 


e Acoustic and electrical vibrations 
off the earth's depths provides 


maps of resource fields 


® With advanced equipment, drill vertically, 
horizontally, or around comers up to 6 miles 


e Fewer ngs, fewer roads, fewer pipelines 
® 65 acre drilling in 1970s needs only 10 now 
® Success rates have increased 50 percent 
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e Calls to investigate gasoline price spikes a 
® Allegations that power generators in the 
West have been withholding electricity a 


® Investigation and action is taken where merited 
w FERC ordered power companies to rebate $124 million to 
California utilities 
w FTC cleared gasoline suppliers relating to last summer's 
price increases 
e There is no hidden energy pool that can be turned on and 
off like a faucet 
® Must solve power crises by resolving conflict between 
demand and supply 
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e Early this year (2001) one company proposed to 
build a $400 million power plant in California 
w Additional electricity for 600,000 homes 
w Plant 800 trees to beautify the area 


ew Cloak facility in a brick facade to resemble a high-rent 
office complex 


® Help maintain habitat for an endangered butterfly 
e Project supported by Sierra Club, American Lung 
Association and NAACP. 
® City officials unanimously (11 to 0) rejected it 
e Local paper called this move "Dumb and Dumber". 
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® Plans to build a 550 megawatt gas-fired generator in a 

Los Angeles suburb were scrapped 
® Residents voted 2:1 against the project 
Local mayor launched a hunger strike in opposition to it. 
® In California: 
= Workers are being laid off 


v 


= Companies are leaving the state 
= Consumers threatened with rolling blackouts 
= Local officials reject power plants with little regard 
e Is it really any mystery why there hasn't been a single 
new power plant built in California in the last decade? 
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e Myth: Would buy only about 6 months worth of 
consumption while destroying pristine 
wilderness and disrupting the caribou 
e Fact: The ANWR holds from 5.7 to 16 billion 
barrels of recoverable reserves (mean is 10.4) 
= More than 300 times the oil Clinton released 
a Frees us from equivalent of 54 years of imports 
from Saddam Hussein and Iraq 
= Exploration involves only some 2,000 of more than 


19 million acres -- like half the Dulles airport 
compared to the entire state of South Carolina 
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e The caribou herd in the Prudhoe Bay area 
grew more than 9-fold over the last 20 years (to 
28,000 in 2000) 


e Proves that caribou mating and oil exploration 
can peacefully co-exist 


e Exploration should be considered on merits 


e Opening ANWR will help, but does not allow 
full energy dependence 
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Our increasing oil imports 
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Our 1 increasing oil imports 


*e¢eee?8¢e8e886 8086 *eeeeeeeeeese eee @ i 
e U.S. became a net importer of oil in 1950s 


e Closing off all new domestic 
sources enhances leverage 
and power of oil cartels 

e These cannot relied on to put 
American interests first 

e Development of domestic resources such as 


ANWR will help increase energy security 
by ensuring a more diverse supply of oil 
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Government subsidies and tax bre 


rea 
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e Administration will continue to support funding 
for energy research and development initiatives. 


e Capital is best allocated through the workings of 
the free markets, not manipulating the tax code 


e Goverment regulatory policy should not aim at 
picking winners and losers 


e Neither should tax policy 
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Renewable energy sources 
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® Excluding hydro-power, renewable 
sources generate about 2% of 
America's electricity 


® Bush administration will continue to 
invest in renewable energy sources 


e Renewables have not overcome economic 
advantages of conventional sources 


ge aS 


® Even with promising advances, renewables 
will provide only about 6% of our total 
electricity by 2020. 


® Even with most optimistic breakthroughs, 
they will supply only a fraction of our needs 
over the next 20 years. 


he erin £ 
LY a 


Published by Lotus® Freelance Graphics® 


http://www.cheniere.org/briefings/energysec/energysec-v4-26.htm24. 11.2003 18:46:32 


Price controls 


*eeoeeeoeeooeee eee eeeee ese ee ee: 
e America imposed price controls on oil and gas 


in the 1970s; they were an utter failure 


e Led to shortages, rationing, and idea that 
America was gripped by malaise 


® Admunistration does not support price controls 
= Lead to more blackouts and gas lines 


a Will not reduce demand, but cripple incentives 
for new investments 1n energy supply 
m Will deepen America’s energy crisis 
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Charting a new national policy 
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® Comprehensive. Across every department. 
® Hemispheric. Includes the Americas. 


e Diversify the energy supply for security, with a broad mix 
of options. 


® Balanced. Combines environmental protection and energy 
exploration. 


e Recommendations to be delivered to President Bush soon. 
® Legislation will be introduced and bipartisan support. 


® Hope that men and women of good will come together and 
transcend the present stale debate. 
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Commentary 


Commentary 
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by Tom Bearden, Ph.D. saul, 


12 April 2001 
wy 
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Commentary: 
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Commentary: oN 
eeeeoeoe eee eee eee eee eee ee ee: 
® A reasoned and professional assessment of the present 
energy crisis situation by Secretary Abraham 
e Demonstrates administration and DOE are energetically attempting 
to get the crisis under control with conventional methods 
® Scientific advisers have no "out-of-the-box" energy knowledge; 
policy stays essentially "in-the-box" 
® Shortage of oil, get more oil 
Shortage of natural gas, get more natural gas 
Shortage of electrical power plants, build more 
Need 90 per year; build them 
Short distribution grid, build additional 
Shortage pipelines, build some more 


* Cannot "get more” in time to prevent economic disaster 
e Cannot avoid overrunning first quarter 2004 "point of no return" 
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Caution: It is stressed that 
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Caution: It is stressed that ni 


eee eoeoeeeee een eee eeeeeaeeeeee: 

® Given only the conventional Lorentz-regauged electrical 
design model, COP>1.0 EM systems are impossible. That 
type of EM only designs COP<1.0 systems! 

® Given advice from scientific "experts" who know only 
COP<1.0 design, U(1) electrodynamics, and Lorentz regauged 
power system theory, the Administration is doing the best that 
can be done, all factors considered. 

® The DoE and the Administration must use whatever they have 
available to them, to try to solve the crisis. 

® Hence DoE and the Administration is not at fault. On the 
contrary, they are trying very hard to solve this escalating 
energy crisis, using the tools the scientists offer them. 


® Itisthe U.S. scientific community that is squarely to blame for 
this sad state of affairs, and for the coming economic collapse. 


COP = Coefficient of Performance 


Published by Lotus® Freelance Graphics® 


http://www.cheniere.org/briefings/energysec/energysec-v4-3 1 .htm24.11.2003 18:47:19 


An example of the time problem 


Le] [>| 


An example of the time problem 
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e TVA and Texaco are discussing building a eal 
gasification 1,500 megawatt power plant. 


@ Near Scottsboro, Alabama 
e Construction could begin in 2002. 
= In3-6 years, begin producing electricity. 
w If5 years, it will come on line in 2007. 
e 90 plants are required per year, beginning now. 
e 2007 is about the time that world economies are crumbling, 


conflicts are raging, and all the arsenals weapons of mass 
destruction will be unleashed. 


e 2007 is about the time civilization will be destroyed, if we 
continue on the present course. 


e With only present solution, can get perhaps 400 to 450 plants 
ready to come on line, about the time they are destroyed 
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The pending disaster 
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3S 
The pending disaster et 


e The world energy crisis will escalate steadily, forcing 
collapse of world economy circa 2008. 


e As nations’ economies crumble, conflicts soar and one or 
more nations will exchange nukes and other weapons of 
mass destruction (WMD). Security partners forced to 
enter the melee. 


e This evokes the long-dreaded WMD "spasm" response. 
ew Only way for anation to survive is to destroy its perceived 
foes before they destroy it. 


w Everybody fires everything, as fast as they can, unleashing 
all the arsenals of WMD, desperate attempt to survive. 

w Civilization and much of the biosphere is destroyed. 
Unleashing of smallpox alone will kill 2 billion. 


e The time for this Armageddon is circa 2007. 
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The bottom line: NS 
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® Self-powering and COP>1.0 electrical power systems 
must be rolling off the assembly lines en masse by first 
quarter 2004. That is the "point of no return”. 

® Otherwise, the point of no return will be overrun and no 
solution is possible, by any means, by anyone or by 
everyone. 

e Ifthat deadline is missed, the cnsis curves cannot be 
"damped" in time to prevent world economic collapse. 

® Itis still doable, but only with a massive national effort of 
the highest priority. No one recognizes that as yet. 

e Meanwhile, the scientific community is doing business as 
usual. You will have to just push most of it aside. 


® We are "fiddling while Rome prepares to explode”. 
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Here are some events etc. €3 
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® Exxon Mobil Corp. soared to the top of the 
Fortune 500. 


® Oil, gas, and power companies climbed. 


* Increased income due to 
e Falling supplies so price increases 
ew Utility deregulation. CA stupidly capped 
end prices, and freed middle prices. 
Dunce cap award for that one! 


= Soaring natural gas prices. 
# OPEC maneuvering to keep oil prices high 

® Pacific Gas & Electric declared bankruptcy; 
another CA power company on the ropes. 
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Lowered energy requirements 
for appliances 
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e Approved in last days of Clinton administration 

e Washing machines must use 35% less energy, 
beginning 1n 2007 

® Water heaters must use 5%-9% less energy, 
beginning in 2004 

® Adds about $240 to price of washing machine 


e Lower energy costs over time will offset initial 
increased cost 


e Approved by Bush administration in April 2001 
after review 


Published by Lotus® Freelance Graphics® 


http://www.cheniere.org/briefings/energysec/energysec-v4-36.htm24. 11.2003 18:47:47 


Easing air conditioner and heat pump standards 


Le] [>| 


Easing air conditioner and heat 
pump standards 
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Bush administration eased Clinton's new efficiency 
standards 
w Still require air conditioners and heat pumps to use 20% less 

energy than most current models, beginning in 2006 

© Clinton standard was 30% less 

e All central home air conditioning units must meet 
minimum seasonal efficiency ratio (SEER) of 12, 
compared to present 10 

e Replaces Clinton SEER standard of 12 


e In California, easing these standards requires two more 
power plants 
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Navarro's Estimate* 
eeoeeeeeeeoeoeoeoeeoeoeee 
Peter Navarro, economist at UC 
Irvine, 


in conjunction with Utility Consumers's Action Network 


*Jennifer Coleman, “Power costs could be triple last 
year's for Californians," AP release, 22 Apr. 2001 
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Factors driving comparisons 
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® Last summer, soaring costs drove three utilities to brink 
of financial ruin 


« This summer costs may rise by as much as three-fold 
* Factors at play: 


= Drought-induced reduction of hydroelectric power supplies 
in Pacific Northwest 


= Predicted hotter-than-average summer 
= Competition from other states 


® State buys about 1/3 of its power from spot market 
® Spot market likely to see substantial increases 
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Prices likely per kilowatt-hour 
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e Last summer, peak average high price was 8&6 
cents per KWHR 

® This summer expected to hit $1 to $2 per KWHR 

® Consumer rates capped at about 10 cents per 
KWHR 

e The growing gap will have to be filled by state 
funds, which themselves are dwindling 

® Eventually the California taxpayers have to pay 
the difference, which is from 10 to 20 times what 
they are paying now for capped power 
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Covering debt already incurred 


*@eeee¢#@e@estseeeseeee@ 8 ee ee ee ee 6 @ 
e Since January, California has authorized $5.7 billion to 
buy power for customers of Pacific Gas and Electric Co. 
and Southern California Edison 
e The two utilities’ credit was cut off due to 
® Soaring wholesale costs 
@ Cap on consumer rates 
we Went nearly $14 Billion in debt 
San Diego Gas and Electric Co. incurred debts but is in 
better shape 
® State will be repaid by $10 Billion in bonds 
we Expected to be issued in May 
w Expected to last till September but will not 
e PG&E and Edison Customers will pay off the bonds 
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Deteriorating situation, rising prices 
eeeeeeeeeo eee eevee eee eee ee ee: 
e Prices rising 
w Will rise even more as demand increases 
w Demand will rise by about 50 percent during the summer 
e California's own generation resources cannot meet 
projected peak demands and reserve requirements 
w May fall by 3,500 megawatts short (peaks) 
® Enough power for 2.6 million households 
Power grid manager must depend on imports 
w Northwest drought makes extra power scarce to find 


e Northwest utilities themselves may have to import, not supply 
extra 
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Other Factors 


Other Factors 
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Credit, payback, scarcities 
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Paying the piper: 
California's bond rating reduced 


eeeeeeee eo eee eevee eee eee ee ee: 
e Standard & Poor dropped California's bond rating two 
notches, from AA to At 
® Financial drain from continuing energy crisis 
e Mounting uncertainty in costs to state of current electrical 
power crisis 
w Likely long term detrimental effect on state's economy 
@ State's ability to pay its debt has reduced 
e Rating not reduced further because of 
w State's diverse economy 
w Proposed revenue bonds to reimburse state treasury 
Can reduce further if California does not make $10 
Billion bond issue and pay off its energy-related debts 
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Associated Press: 
Gasoline supplies are critical 


eee eeoeaeaeeoe ee eee eeeee ee ee es: 
® Supplies tightest for mid- "April since U.S. government record-keeping 
began in 1963 
* There is a shortage of reformulated gasoline that produces less smog and is 
required during summer 
= MTBE additive made from methanol, adenvative of natural gas 
= Natural gas prices quadrupled Dec-Jan; MTBE reduced by 1/3 
= California uses more MTBE-treated gasoline than any other state 
= Gas-ouzzling SUV sales boomedin 1999 and 2000 
® Any kind of refinery snag will be amplified 
® Last winter, major refiners had to focus on filling heating oil shortage 
instead of replenishing gasoline supplies for summer 
« Now many forced out of service to take care of maintenance that was put 
off to deal with the heating oil crisis 
® Environmental restrictions make it difficult to build refineries; 
none constructed in the U.S. for more than 20 years 
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A peculiar problem 
**e*eee?e*eeeeeeeee eee eee eee 6 
e E.g., Magnetic Energy Ltd. has a working laboratory 
experiment COP>1.0 device (a motionless 
electromagnetic generator - MEG). 
® Solved basic EM system COP>1.0 theory. 


e Two years more R&D necessary to finish, do production 
engineering and scale up for production. 
® Immediate capital needed: $20 million. 
e Negotiations with large capital firms: 
w Most have substantial capital committed to normal power 
community, long term. 
@ MEL success thus costs them dearly in unrecovered funds. 


w They shoot themselves in the foot if they fund the MEG, since 
this is a "very disruptive” technology. 
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MEG uses the Aharonov-Bohm effect to 
extract free energy from the vacuum (1) 


e@eeeea eee eee eee e eee eee ee ee: 

® The Aharonov-Bohm effect (ABE) isin over 2,000 published 
physics papers in the hard literature. 

* Hundreds of experiments prove it. Physicists themselves would not 
believe it for 25 years after it was advanced and proven. Now itis 
universally accepted. 


« Free evocation of ABE never appeared for use in power systems, 
without paying energy to evoke it, until we used ABE in the MEG 
and freely evoked it. 

« If the magnetic field B of a source is locally confined in a closed 
path (as in a toroid), the outside local spacetime (ST) where the 
B-field was withdrawn is still curved. Curved ST is energetic. The 
3-space energy has been transformed into curl-free magnetic vector 
potential A. But one pays for that A around a toroid, since one has 
to "feed" the toroid. 
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MEG uses the Aharonov-Bohm effect to 
extract free energy from the vacuum (2) 


**eeee@*n?steeeeeeeeee eee eee eee 6 

e We uncovered a transformer core material that will freely 
do that B-localization of the B-flux of a permanent 
magnet, extracting all the B-flux into a closed 
transformer-like core path. 

e The uncurled A-potential forms outside the core path as 
a freely flowing river of energy. 

® We pay nothing at all to get the A-energy flow going, or 
to sustain it. That's for free. 

e The vacuum energy exchange and locally curved ST 
sustain that energy flow indefinitely, due to the 
permanent magnet dipole'’s broken 3-symmetry. 
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MEG uses the Aharonov-Bohm effect to extract free energy from the vacuum (3) 
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MEG uses the Aharonov-Bohm effect to 
extract free energy from the vacuum (3) 


*e*e*eeee?steeeseeeeeee ec eee eee eee 6: 

e We then hang "collecting antenna circuits” in that free 
river of energy flow in A-space outside the core. 

We pulse-perturb the river a /itt/e, with very sharp-edged 
pulses of low energy. Huge E-fields (1.e., dA/dt) are 
formed and strike the antenna circuits. 

e From the large AC E-fields, we can intercept and collect 
large AC energy. The energy is dissipated in loads in the 
external separate collecting circuits, with no back emf 
into the primary circuit. 

Only small average input energy is required. We pay 
only to switch or gate the large energy flow. 
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MEG uses the Aharonov-Bohm effect to extract free energy from the vacuum (4) 
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MEG uses the Aharonov-Bohm effect to 

extract free energy from the vacuum (4) 

*@eeee@e@e?@ene eee eee eee ee ee ee 6 6: 

e By analogy, imagine an old triode vacuum tube. 

® Suppose we trick nature into giving us the cathode and 
electron energy flow, for free, really pouring energy out 
of there continuously. 

e Then we only have to put in a grid to switch it, a plate to 
intercept and catch it, and a plate circuit to dissipate it in 
a load. 

Inthe MEG, the permanent magnet and the special core 
provide the cathode and free flow. 

We provide the "gnd" gating, plate "catching," and "plate 
circuits” with loads that are powered. 
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MEG uses the Aharonov-Bohm effect to 
extract free energy from the vacuum (5) 


*e*eeee@*n?seeeeee ee ee eee eee eee 6 i 

e The MEG becomes a free transmitter with multiple 
receivers system, not atransformer but a triode. 

e The transmitted energy is absolutely free, taken right 
from curved ST. We only have to "perturb" or shake the 
flow atiny bit, in sharp little shocks without much 
energy. The broken 3-symmetry of the magnetic dipole, 
in the fierce vacuum exchange, furnishes the energy in 
the large E-fields by dA/dt. 

e The COP that can be achieved by the MEG is limited 
only by the A-space available outside the core for 
collection, and the number of surface charges in those 
external circuits powering, the loads. 
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Negentropic Engineering 


eeeoeeeeeoeeeeeeeeeee ee eee: 
® Can easily produce continuous giant EM energy flows 
from the vacuum: anywhere, anytime, for peanuts 
® Once flow initiated, no further input required 
® Focuses on real energy problem: intercepting the pouring 
energy and dissipating it in loads 
® Dramatic implications: 
@ Reduces hydrocarbon combustion; meet Kyoto accords 
w Obsoletes nuclear power, reduces nuclear wastes 
w Reduces biospheric pollution 
@ Reduces biological effects of pollution 


® One drills the vacuum for energy, much easier than 
drilling the ground for oil and natural gas 
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Rigorous "out-of-the-box" work 
*@e@eeseeedee@e@eeteteeeeseeeee ee 6 6 

e Evans, Anastasovski, Bearden et al. (15 authors), Alpha Foundation's 
Institute for Advanced Study: 


"Explanation of the Motionless Electromagnetic Generator with O(3) 
Electrodynamics," Found. Pays. Lett. 14(1), Feb. 2001, p. 87-94, 
"Explanation of the Motionless Electromagnetic Generator with the Sachs 
Theory of Electrodynamics", Found. Phys. Lett. 14(8), Aug. 2001 (in press). 
"Energy from the Vacuum," in referee process, 

"O(3) Electrodynamics from the Irreducible Representations of the Einstein 
Group,” in referee process, 

"Electromagnetic Energy from Curved Spacetime,” in referee process.. 

"The Effect of Vacuum Energy on the Atomic Spectra." Found. Phys. Lett., 
13(3}, June 2000, p. 289-296. 

"Operator Derivation of the Gauge Invariant Proca and Lehnert Equations: 
Elimination of the Lorentz Condition,” Found. Phys., 30(7), 2000, p. 
1123-1130. 

"Runaway Solutions of the Lehnert Equations: The Possibility of Extracting 
Energy from the Vacuum,” Cotit 111(9) 2000, p. 407-409, 

"Classical Electrodynamics Without the Lorentz Condition: Extracting Energy 
from the Vacuum,” Physica Scripta, 61(5), May 2000, p. 513-517. 
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Rigorous "out-of-the-box" work (2): 
(Bedini “negative resistor" in a battery)* 


eee eoeoeeeee een eee e ee eee eeeee: 
e A battery-powered circuit is not a single closed current loop; 


but has two largely separate current half-loops: 
e Internal ion current between plates. 
e External electron current from outside of one plate, through 
external circuit and load, to other plate. 
e M/qratios very different: Ion current more than 200,000 times 
heavier per coulomb than electron current. 
e Can dephase the two currents, overpotentialize both. 
e Battery can thus be hyper-recharged while external circuit 
simultaneously powered. 
® Bedini has been building successful little prototypes for more 
than 20 years. Could dramatically improve electric 
automobiles. 


* T.E. Bearden, “Bedini's Method for Forming Negative Resistors in Batteries," 
Journal of New Energy, 5(1), Summer 2000, p. 24-38. 


http: /Avww. cheniere orgtechpapers/Bedinipaf 
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Initiating a Battery to COP>1.0 


eee eoeoeoeeaeoeeean eee e ee eee ee eeee: 
e A Battery is highly nonlinear with multiple currents 


e Electron current largely bound between outside of plates and 
external circuit including through load 


® Ion current confined between plates, through separators 

= Mass-to-charge ratios of the two currents are vastly different 
# Can dephase currents by 180° 

m ion current in charging mode 

® electron current in circuit-powering mode, powering circuit 
# Done by forming negative resistor 


w Sharp, higher potential at insulator 
interface on plate surface 


® Bidirectional overpotentialization 
e Energy extracted from active vacuum 
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Secretary alone cannot solve it 


*@eeee@#@e@e@?stseeeeee eee ee ee ee 6 @ i 
e Scientific community, universities, national labs, NSF, 
NAS, power companies doing business as usual 
@ Noreally out-of-the-box energy research 


® Do not realize all electrical systems and power lines are 
powered by energy extracted from the vacuum 


a Not correcting flawed electrodynamics, uninterested 
e Not funding any vacuum energy extraction projects 


e New policy cannot quickly eliminate the long delay 
time till new electrical power plants come on line 
= Need 60 to 90 powerplants per year; first one can be 
operational only after several years even with crash program 
e Skyrocketing energy, trucking and other transport costs 
will drive the nation into financial disaster during that delay 


e Only doable solution: vacuum-energy systems 
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What is desperately needed 
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What is desperately needed 
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e Separate "Manhattan Project” on energy from 

the vacuum systems, reporting to Secretary 

= Operate under Presidential Decision Document 


w Staffed with carefully selected scientists and 
engineers 


= Top priority funding 
# Round-the-clock research 


e Support from selected personnel in national 
labs, universities, research corporations 


® Start with known COP>1.0 systems; factual 
information can be provided 
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Why it can be done in time 
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Why it can be done in time es 
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e Already have elements of necessary theory of 
Maxwellian disequilibrium COP>1.0 systems; funding 
will finish it rapidly 
® Several legitimate COP>1.0 systems exist, can be 
quickly developed and scaled up 
e Two years or less after start, a range of self-powering 
systems can be rolling offthe assembly lines en masse 
e A great breakthrough in close-looping principles for 
self-powering technology has been accomplished 
a Deeply proprietary, can be released 
a Using breakthrough, parallel program can develop 
self-powering of many present power systems 
@ Will not be discussed without the program 
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Cautions! 
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Cautions! 
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® In the so-called "free energy field", many 
charlatans, much disinformation, some honest 
mistakes, some real systems and information 


e Absolutely must separate wheat from chaff 


e Working laboratory proof-of-principle devices do 
exist; groups need funds for development 


e Inventors with such systems usually do not 
comprehend the actual mechanism used 


e U.S. is 100 years behind in applying necessary 
corrections to electrodynamics; but some 
courageous scientists have begun 
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The scientists have failed us 
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The scientists have failed us 
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” Secreiny | bahet. it is the U.S. scientific community which has 


failed us, and whichis responsible for this unnecessary crisis. 


® No textbook presently even correctly states what actually powers a 
power line. The basis has been in particle physics for a half-century. 


* Before arbitrary regauging by Lorentz in the 1880s, the 
Max well-Heaviside theory does prescribe electrical power systems far 
from equilibrium in their fierce vacuum exchange, including systems 
which power themselves and their load, extracting the energy from 
their broken symmetry in their active vacuum energy exchange. 

« Every power system already wastes a trillion times more energy than is 
placed on the power line; scientists and engineers do not even know it. 

* Heaviside published the basis for thatin the 1880s and 1890s; 
Poynting never even knew it. Lorentz knew it, couldn't explain the 
source, stated "no physical significance” and discarded it. 

® This discarded "Heaviside energy" is what is generating the extra 
gravity in spiral galaxies, and holding their arms together. Scientists 
arbitrarily discarded it in the 1880s; have forgotten it today. 


Published by Lotus® Freelance Graphics® 


http://www.cheniere.org/briefings/energysec/energysec-v4-60.htm24. 11.2003 18:49:37 


136-yr-old EM Modell 
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The scientific community enforces 
a I37-year-old flawed EM model 


°* ¢ *@*ee@eeoeee@eeseeesese eee ee eee @ : 


® Equations still assume material ether. 
® Thoroughly confuse cause and effect. 


® "Fields" as defined in electrical engineering 
do not exist outside matter (Feynman, Wheeler) 
e Arbitrarily discards vacuum energy exchange and usage. 
@ Proven for nearly 50 years in particle physics 
w Dipole exchange particularly significant because dipole's negentropy 
extracts ali EM energy -- used in the system -- from the vacuum. 
Every system already powered by the vacuum anyway. 
e Arbitrarily discards about 10 trillion times as much 
EM energy present around a circuit as the circuit intercepts. 
® Scientific community pummels most scientists who try to change 
model or develop systems far from equilibrium in their known 
violent energy exchange with the active vacuum. 


® Same flaned power system schema for more than a century. 
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All EM from Time Domain1 


[lL] 


All EM 3-space energy freely 
comes from the time domain* 


eee e@eeeeee eee ee ee eee ee &¢e @ @ : 


*T.E. Bearden, "Giant Negentropy of the Common Dipole," Whittaker, Math. Ann., 57, 333 (1903) 
shows this rigorously. 


Journal of New Energy, 5(1), Summer 2000, p. 11-23. _ atl 
http: sw. cheniere.org/techpapers/G iantNegentropy .paf wir tl ella well-known 
(Time) Longitudinal EM waves incoming 


=<<0e from time domain and absorbed 


Longitudinal EM 
waves emitted in 
all directions in 
3-space 


\ 


Space 


_pours out 
in all directions 


Note: Whittaker (and others) interp reted the phase conjugate half set of LWs 
after interaction with the charges of the dipole; and as an effect rather than 
the cause. This fundamental non sequitur has just been repeated since then. 


Thus they missed the solution of the source charge and source dipole. 
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Astonishing but true 
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Astonishing but true 
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® All the hydrocarbons burned, nuclear fuel rods consumed, 
dams and windmills built, fuel cells consumed, and 
batteries installed do not add a single direct watt to the 
power line. Never have, never will. 

e All that does is continually restore the generator source 
dipole, which our systems are designed to continually 
destroy faster than they power their loads. 


e The dipole extracts energy from the vacuum, and pours it 
out to fill all space around the power lines. The power 
lines intercept and use only about 10exp(-13) ofit. 


® Nobody tries to catch any of the rest of it. There is no 
ordinary source of that energy flow, which is enormously 
greater than the energy put into the shaft of the generator. 
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With plentiful, cheap, clean electrical energy: 


With plentiful, cheap, clean i) 
electrical energy: 


*@#eee*?*eee?esesee eee eee eee ee ee el 
e Even poorest nations get onto the fast track 
# Rapid development of infrastructure 


a Concentrate on clean water, medical treatment, 
education, plentiful food 


# Rise of industries and creation of jobs 

® Gradual but permanent shift in electric power 
= Accent decentralized systems 
a Dramatically reduce vulnerability of power grids 
w Practical, agile electric cars, trucks, trains 

® Releases the iron grip of energy barons 
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Recommendations to DOE 
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Recommendations to DOE 
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® "Out-of-the-box” prototypes do exist, theory developed. 
a 
3 


Crash Manhattan project; Presidential Decision Directive. 


Intense program with highly selected scientists to correct 
EM flaws and extend EM theory to higher symmetries. 


® Obtain compensated release of breakthrough close-looping 
process to initiate many normal power systems into 
self-powering systems, and rapidly develop and apply. 
No discussion without program and NDA. 


® Protect patent rights of o/u inventors. Suspend national 
labs, universities, other research labs from "cluster 
patenting” in the area. They sign nondisclosure, 
non-compete, eliminate "march in” theft clauses. 


e President order release of known overunity systems 
captured from inventors and in deep black community. 
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In conclusion: 
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In conclusion: y 

eee eeeeaeeoe ee eeeeeeeaeee ee esd: 

® Secretary Abraham, the threat of weapons of mass destruction attacks 
and giant destruction is not overestimated. It's really worse. 


e Large Russian nuclear weapons, e.g., are already in U.S. cities, with 
on-site Spetznaz teams to explode them. See Lunev's book. 

e Professional teams with anthrax, smallpox, etc. already in place, 
waiting. Unleashing smallpox alone will kill 2 billion worldwide. 

® In the WMD strategic attack, the delivery to the target stage is 
already accomplished. 

® 25 nations -- many hostile to the U.S. -- now have nukes, biological 
warfare agents, etc. 


® The earth is in fact a giant powder keg, waiting to explode at the 
touch of a match. Unless solved at enormous speed, the energy crisis 
will certainly strike that match about 2007. 


« Only one thing -- energy from the vacuum -- can do it. Neither the 
DoE nor the U.S. scientific community are working on that. 
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The "Porthole" Concept 
with technical background 
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Amplifying the cellular regenerative 
(healing) system of the body for 
treatment and healing 

of mass casualties oi ie a 


Outline of the presentation 


© Mechanism for deep EM exchange of a body 
with its active EM environment 


Becker's epochal work and its ramifications 
Kaznacheyev's startling results and ramifications 
Weaponization of Kaznacheyev's findings 


Importance of time-energy and the time-domain 


Mechanisms for medical treatment and healing 


Outline of the presentation (2) 
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© Prioré's revolutionary results and their 
ramifications. 

Proposed new mechanism for cancer promotion. 
Porthole concept: The 2-minute shortcut. 
Terrorist biological warfare capabilities. 
Summary and conclusion. 


Budgetary and Program package. 


—_" a 
may 
PS 


Mechanism for the body's 
deep EM exchange with its 
active EVI environment 


@eo@eoeoeoeed@gcee@gce~edeoeI@eteoedesd* 
And some ramifications 2.) ) 4. 
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The body continually receives 
and retransmits KIM energy 


© The body may be considered ae oe 
as a dielectric. woN Ay pi U* 
® Every part of the “5 i a 
dielectric participates Pe — 
in the absorption and is, Sassen 
emission of each ~~. {BS  — ise 
photon to and from any point 
on the surface.* <a I SAN ‘in: 
® Mechanical force effects = = ~~ - ~~ 
are also electrical in nature wo. 
and exchange similarly. er = 


* Reali, G. C., "Reflection from dielectric materials," 
American Journal of Physics, 50(12), Dec. 1982, p. 1133-1136. ra — 
The reflected field from a dielectric material is not generated a | | A \ . ~& 
just at its surface but comes from everywhere in the interior of it. f y . 


Ramifications: 


© There is an EM "dielectric transmission path" connecting every 
part of every cell to every part of the surface of the body. 


© All electrical processes in the body, including deep 
within the cell and its nucleus, participate in the absorption and 
emission of every photon to and from the body's outer surface (and 
every mechanical force* experience). 


© The EM emission energy of the body is a conglomerate mix of 
fractions of all processes and functions ongoing in the body or 
affecting it, including in every cell. 


© This includes all electromagnetic, mechanical, chemical, and 
environmental effects upon and in the body and every tiniest part 
of it, and provides an extended definition of "stress". 


* At base, all normal mechanical forces are generated by 
electromagnetic forces. 


Ramifications (2) 


eee eoeeoeoeeseeaeeeseeeeeeeeeg dee 8 @ @ 
The reaction of each photon absorbed on any point of the outer surface of 
the body, connects through the dielectric transmission path to every part of 
the body, including to every part of every cell*. 


Every emission from the body is participated in by every part of the 
body, including every part of every cell. 


The body's emission "changes" its environment, adding EM radiation. 
Some of the internal induced changes (excited states) in the body decay 
by this external emission. Some do not, but must be otherwise dealt 
with internally by the body systems. 


The body's EM absorption allows the environment to change or affect 
every function, operation, and part of the body, by adding EM radiation. 
All are continually being affected and deviated, both helpfully and 
harmfully, by these deeply induced EM interactions. 


The body's reaction (healing) must continually readjust and correct 
deviations from normalcy, in every part of every cell. 


* In quantum physics, part of the photon is localized and part is nonlocalized, 
reaching even across the universe. 


Ramifications (3) 


® The sum total of all the impinging external EM radiation upon the 
body, plus mechanical "special EM" radiation, thus affects and 
changes the body and all its processes, participating in them. 


© That impinging EM radiation can be manipulated to either harm or 
heal the body and any or all of its cells. 


© The body must continually overcome these externally-induced EM 
changes in its cells and processes, to maintain normalcy. Some EM 
changes are restored by the subsequent dielectric emission process, 
relieving the previously-induced deviant EM excitations in its internal 
processes. Some are not. 


© The poorly studied cellular regenerative system performs the 
remainder of the restorative function, which 1s the fundamental 
"healing" function of the body.* 


*The cellular regenerative system was mostly studied by Becker and a few others. 
See R. O.Becker, and David G. Murray, "The electrical control system regulating 
fracture healing in amphibians," Clinical Orthopaedics and Related Research, No. 73, 
Nov.-Dec. 1970, p. 169-198. 


Becker's epochal work 
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And its ramifications 


Becker's bone fracture healing 


RED BLOOD CELL 
DEDIFFERENTIATES 
Shucks hemoglobin coat 

Grows nucleus 


NEW CELL 
REDIFFERENTIATES 


Turns into nee of cell that 


makes cartilage 
NEW CELL 
REDIFFERENTIATES 


Turns into type of cell that 
makes bone 
Deposits in fracture site, 


e Tiny DC currents (picoamperes) 


e Pulsed DC current can be utilized 
e Pulsed magnetic fields may be utilized 


ELECTRODE 


healing the fracture 


a 
FRACTURE SITE 


Becker's theoretical DC control system 
involved with response to injury 
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INPUT STIMULATION CENTRAL 
DC SYSTEM (PAIN) DC SYSTEM 
OUTPUT 
DC SYSTEM 


TOTAL 


GROWTH 
DIFFERENTIATION 


CURRENT OF 
MITOSIS INJURY 
DEDIFFERENTIATION DC SYSTEM 


*Robert O. Becker, "The significance of bioelectrical 
get a Bioelectrochemistry and Bioenergetics, Vol. 
3 3 p. . 


Becker's proposed control 
system governing regeneration* 


Trauma Producing 
Tissue Loss 


Local cellular effect Local nerve effect 


CNS effect Alterations in hormone 


pattern (prolactin) 


Alterations in local 
DC field pattern 


‘Local electical 
| effects ia 


Local and systemic 
pools of target cells 


Dedifferentiation into 
primitive mesenchymal cells 


Phase | Blastema formation 


Phase Il 


Redifferentiation into *Becker & Spadaro, "Electrical stimulation of partial limb 

required cell types regeneration in mammals," Bull. N. Y. Acad. Med., 48(4), 
May 1972, p. 629. 

Restoration of body 

part or tissue 


Extending Becker's work 
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© Becker had only the archaic classical electrodynamics 
available to him. That EM is grossly inadequate. 
= Insufficient group symmetry to model the process. 
= Already eliminates the "infolded" longitudinal wave EM 
that structurally and dynamically comprises all "normal" 
EM potentials, fields, and waves. 
= It is this internal LW EM that is manipulated and used by 
the cellular regenerative system. 
© Nonlinear phase conjugate optics was not yet developed 
when Becker did his seminal work. 


® Successful higher symmetry electrodynamics models -- 
such as O(3) -- have been developed and are available. 


A sad commentary 


Becker was nominated for the Nobel Prize, but he was hounded, his funds 
were withdrawn, and he was forced to retire early. 


His main "sin" was having the courage to testify against the harmful effects 
of unrestricted powerline radiation and electronic smog. 


Powerful interests then crushed him, set up their own well-funded institutes, 
and hired scientists who then predictably found that powerline radiation was 
no problem. 


Such research is so tainted that recently several important journals have now 
required the authors of submitted papers to state what their affiliated 
companies do, and what "company massaging" of their research occurred. 


From a higher symmetry EM view, it is obvious that the dielectric pathway 
and quantum electrodynamics already show a significant problem due to such 
radiation, particularly with respect to long-term effects. 


This is particularly significant since "noise" -- the mere presence of more 
"hash" -- appreciably amplifies the dielectric transmission effect. So the 
major factor becomes EM smog signals density, not signal power. 


Kaznacheyey's startling 
results 
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And its ramifications 


Proof that the cellular condition 
is radiated from groups of cells 


eceevoeveveeneneeneneeeneeeeeee eee @ 

© It follows that a diseased, damaged, or infected cell culture 
will and does emit its exact internal EM condition, hence the 
disease or damage "generatrix form" itself (in the internal 
structuring of the EM radiations). 


© Further, these "state" emissions can couple into other targeted 
cells to produce disease and disorder in them. 


© This was clearly proven in some 15,000 Russian experiments 
by Kaznacheyev. 


® Kaznacheyev demonstrated induction of cellular disease and 
disorder between EM-coupled but otherwise environmentally 
shielded cell cultures 


© Similar experiments have been replicated in the West by Reid 
et al., and by Popp et al. 


Kaznacheyevy's induction of 
cellular disease and disorder 


GRAVITON 
LATTICE 
TEMPLATES 


ENVIRONMENTAL 
SHIELDING 


CELL 
CULTURE 


SAMPLE 
#1 
CELL 
CULTURE 
SAMPLE 
QUARTZ #2 
CONTAINER 


QUARTZ 
CONTAINER 


** THIN WINDOW 
GLASS: No Effect 
QUARTZ: Delayed Effect 
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Divided bottle setup 


See oc? 


-. ooo 
i ne 


Note: Minimum lattice is one harmonic interval: IR to UV is such a minimum G-lattice. 
Consider particularly the dielectric pathway in the emitting diseased cells and in 
the receiving targeted healthy cells. 


Another surprising feature of 
Kaznacheyev's experiments 


© The experiments do not work if the targeted cells are in 
normal light, such as sunlight*. 


© The reason is that the normal light bandwidth occupies a 
single harmonic interval between ultraviolet and infrared. 


© Hence its difference frequencies also fill such an interval. 
For a set of n frequencies, the number d of difference 
frequencies is d >> n. 


© Thus the visible light spectrum represents "jamming" of 
specific internal EM signal inputs through the dielectric 
pathway into the body, turning much of the environmental 
signals into harmless warmth. 


* It has also been shown that if bacteria are killed in the "dark" by UV, then 24 hours 
later placed in sunlight, a substantial fraction of the "dead" bacteria will revive. 


Ramifications of Kaznacheyey's 
experimental results 
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© At least one harmonic interval is necessary for the effect to be 
evidenced in the target cells. 
© Interestingly, if we assume the body dielectric to be isotropically 
nonlinear (to first order): 
= Velocities of the actual transmitted frequencies depend upon the 


particular point on the wave amplitude. 
= The transmitted frequencies overshoot, interfere, breakup, etc. The 


difference frequency does not. 
= The "difference frequency" is transmitted through the nonlinear 
dielectric medium as if it were a sine wave passing through a linear 
medium”. 
© To our knowledge, this direct and deep communication of 
electronic "hash" difference frequencies in dielectric human 
bodies has not been investigated in the West. 


* Owen Flynn, "Parametric arrays: A new concept for sonar," 
Electronic Warfare Magazine, June 1977, p. 107-112. 


Ramifications of Kaznacheyey's 
experimental results (2) 
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© A heterodyne signal -- at the difference frequency 
between an input signal and a reference signal -- can be 
enhanced by adding noise”. 


© Thus the signal of the disorder in the cellular pattern 
emitted from diseased cells, received by normal cells, can 
be amplified electronically and rather easily. 


© Powerline radiation (electronic smog) thus carries its own 
amplification mechanism. Eventually the amplification 
overcomes any squelching by sunlight, etc. 


© The Russians promptly (as early as the late 1950s) 
weaponized and tested these and similar effects. 


* Dykman, M. I. et al., "Noise-enhanced heterodyning in bistable systems," 
Physical Review E, 49(3), Mar. 1994, p. 1935-1942 


Weaponization of 
Kaznacheyev's findings 
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And its ramifications 


"Microwave" radiation of the 
U.S. Embassy 1 in Moscow. 


BACKGROUND 


e Began in latter 1950s 
e Discovered on VP Nixon's trip 
e Initially thought to be nuclear radiation 
(Discovered w/Geiger counter) 
e High level target -- U.S. Ambassador 
e Guarantees personal attention of: 
= U.S. Ambassador to USSR 
= U.S. President 
= NSA, CIA, DIA, NSC, etc. 
m Top consulting scientists 
m Leading U.S. scientific institutions 
e Two U.S. Ambassadors died, another sickened 
e Anomalous health changes in personnel, only 
in zero-field (zero pot'l gradient) areas! 
e Four U.S. Presidents requested Soviets cease 
= Cut from 18 watts/sq cm to 2 
= Then again increased 
e No one could understand what was going on 
e Aluminum screens were placed over windows 
e Moscow was declared a hazardous duty zone 


Former U.S. Embassy in Moscow. 


Ramifications of the microwave 
radiation of the U.S. Embassy 
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© The cellular disorder pattern in the EM radiation is 
carried by the field-free scalar potential. 

© Since the disorder pattern is a "conglomerate", it 
must be carried by an internal EM structure 
existing inside the scalar potential itself. 

© Whittaker decomposed the scalar potential into 
the appropriate internal longitudinal EM biwave 
structure in 1903*. 


* FE, T. Whittaker, "On the Partial Differential Equations of Mathematical 
Physics," Mathematische Annalen, Vol. 57, 1903, p. 333-355 


The importance of time as 


energy, and the time-domain 
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x 


Time as energy = BO 
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© In physics, the fundamental units one uses in his 
model are arbitrary. 
= A valid model can be made using only one unit. 


= It is already done in one branch of physics, using 
length as the single fundamental unit. 


© Make a model with a single unit, the joule. 
= All other entities become functions of the joule. 
= We are familiar with mass as highly compressed 
EM energy, by the factor c’. 
= Jt turns out that time is also highly compressed EM 
energy, by the factor c’. 


= lsec. = 9x 10” joules. 


How to see that "time is 
compressed spatial energy” 
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® Te: some spatial EM energy ma compress it by c* 


e Place it in 3-space, and it is mass. 


—— e Place it on the time axis, and it is time. 
Rs C) time (Seconds) 
s 
‘ A time axis 
SOME { OR 


SPATIAL 

ENERGY = 
a mass (kilograms) 

3-space 


e When time-energy is converted into mass-energy, 
a time is "decompressed" (expanded) into 3-space 
EM energy and 1 sec. = 9x 10'°joules. 


Time as EM energy in the time domain, sen 

with a density the same as mass-energy 
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© Bearden* reinterpreted (corrected) the 1903 Whittaker 
decomposition of the potential in 2000. 


© The reinterpretation is consistent with broken 
symmetry in particle physics, for which Lee and Yang 
received the Nobel Prize in 1957. 


® Itis also powerfully supported by quantum field 
theory, notably by Mandl and Shaw in 1984**. 


© Whittaker's pair is a combined time-polarized (scalar) 
EM wave and a 3-space longitudinal EM wave. 
*'T. E. "Giant Negentropy from the Common Dipole," Journal of New Energy, 5(1), 


Summer 2000, p. 11-23. 
*** A. Mandl and G. Shaw, Quantum Field Theory, Wiley, 1984, Chapter 5. 


All EM energy in 3-space freely 
comes from the time domain 


Longitudinal EM wave incomin 
icra a tata accede from time domain and absorbed 


SOURCE Charge's 720° spin 
CHARGE transforms time-energy 


.. OR into 3-space energy 
* DIPOLEZ enn foc becbstyeasnctsn=ts 
ee & Longitudinal EM 


waves emitted in 
<————— all directions in 
3-space 


Whittaker, Math. Ann., 57, 333 
in all pours Our (1903) shows this rigorously, 


: . when properly reinterpreted. 
3-spacections Dipole's broken 3-symmetry is 


well-known in particle physics 


Note: Whittaker (and others) interpreted the phase conjugate half set of LWs after 
interaction with the charges of the dipole, and as a 3-space effect rather than the 
time-domain cause. This fundamental non sequitur was just repeated since then, until 


corrected by Bearden to be consistent with broken symmetry and quantum field 
theory. 


Strong support fron 
quantum field theory 


Ceoeeeeeeeeeeeneeeeeeeeoes 
© Quantum field theory recognizes four photon polarizations: 
= Energy along x-, y-, Z-, or t- axis. 
= Polarized along x- and/or y-axis, the photon is a transverse 
photon. 
= Polarized along z-axis (along its line of motion in 3-space), the 
photon 1s a longitudinal photon. 
= Polarized along the time-axis, the photon 1s a time-polarized or 
scalar photon. 
© The individual longitudinal or scalar photon is not 
observable*. 
© The combination of a longitudinal photon and a scalar 
photon is observable as the instantaneous scalar potential*. 


*F. Mandl and G. Shaw, Quantum Field Theory, Wiley, 1984, Chapter 5. 


Mechanism generating the 
flow of a mass through time 
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SPATIAL SPATIOTEMPORA pr SPATIAL 
ae NC 


© 1995, 1997 T.£. BEARDEN 


(AE)(At) + M => (M+AM)At => M + (AE)(At) 
Flow of macroscopic time (observable photon interactions) 


Flow of microscopic time (via virtual photon interactions) 


Mechanism is engineerable 


Pumping a mass in the time-domain 
will time-reverse it back to an earlier 
State 
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© The reinterpreted biwave EM structure of the scalar 


potential means that time-reversal (phase 
conjugation by pumping in the time-domain) can be 
utilized to time-reverse a targeted cell (its 
mass-energy) in its entirety, including its genetics. 


© Becker's bone fracture experiments showed it: 
= Weak scalar potential across the fracture site. 
— LWs in 3-space and time-energy waves in time 


= Red blood cells entered, dedifferentiated by shucking 
their hemoglobin and growing a nucleus, which is 
dedifferentiation (time-reversal of the cell and its 
mass-energy back to a previous physical state). 


Principle for time-reversing 
a time-pumped mass 


© Becker's cells then redifferentiated and changed -- first to primitive cartilage 
cells, then to primitive bone cells which were deposited in the fracture, 
healing it with new bone growth. 


© This shows "time-forwarding" (redifferentiation) of the cell also. 


© Becker actually showed that the time-domain pumping of the cells (by the 
time-polarized EM waves of Whittaker's reinterpreted wavepairs comprising 
the scalar potential), and the time-pumping of their mass-energy, operated to 
continuously and steadily remove the delta between that cell's present 
condition and its former "normal" cellular physical condition in that area. 


© This is the long-sought secret of stem-cell research. 


© Phase conjugate optics had not been born at the time. Without realizing its 
full nature, Becker demonstrated the body's own internal mechanism for 
healing, and the fundamental mechanism for time-reversing a physical mass, 
whether living or inert. 


Mechanisms for use in 
medical treatment and 
healing 


And ramifications a 


eon 


Successive deep penetration 
reactions of the cellular dielectric 


© Change after change affects the cell and all of its 
parts, including from the external environment. 


© Each successive change affects primarily the 
internal "LW EM structures and dynamics" 
comprising the ordinary potentials, fields, and 
waves. 


© Thus in positive time the internal EM structurings 
produce successive "overlaid layers of change" -- 
so to speak -- in the internal EM structuring and 
dynamics of a cell in the body. These layers 
contain the "delta" from normal state. 


Successive deep penetration 
reactions of the cellular dielectric (2) 


© During time reversal, highest layer deltas are successively 
"peeled away" by the interaction of the mass-energy with the 
time-domain pumping. 

© The result is to return the cell directly back to successive 
physical states, in the case of a single disease or disorder. 


= A cancer cell is returned to a normal cell prior to its 
"promotion". 

= An HIV-infected cell would be returned to its normal 
unaffected condition, free of HIV-induced genetic change. 

= For injuries and damage, the existing "delta" in each 
successive State-layer is steadily reduced to zero. 


© This process thus can involve both cellular differentiation and 
dedifferentiation, as shown by Becker and by Prioré. 


Engines (vacuum engines, 
spacetime curvature engines) 


Following Whittaker* as reinterpreted**, all normal EM fields, 
potentials, and waves decompose into sets of longitudinal EM waves 
(LWs) and their dynamics. 

Since these LWs and their dynamics are dynamics in the local 
energy density of spacetime (ST), they constitute ST curvatures. 


© Hence they are general relativity infolded inside electrodynamics. 


By manipulating and changing these LWs, one manipulates and 
changes spacetime curvatures and their dynamics. 
The result is a unified field model where one directly controls and 


engineers a set of ST curvatures by use of higher group symmetry 
electrodynamics. 


Controlled patterns of local curvatures of ST are called "vacuum 
engines" or "spacetime curvature engines" -- or just "engines". 


* E.T. Whittaker, Math. Ann., 57, 333-355 (1903); Proc. Lond. Math. Soc., 
Series 2, 1, 1367-372 (1904). 
™ T. E. Bearden, J. New Energy, 5(1), 11-23 (2000). 


Pumping with EM time-polarized waves 
forms amplified antiengines 
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a. Pumping with transverse EM waves 
produces a time-reversed wave. 
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b. Pumping with longitudinal EM waves 
A, and A, time-reverses the mass itself. 


Time-reversal of a mass to a 
new vier State not in its past 


| e Original engine A’ 

_ New engine B' added _ 
_e Time-pumping moves | 
to new “past” that is 
_ determined by (A'+B') | 


VACUUM 
ENGINE _B' 


VACUUM VACUUM 
ENGINE B ENGINE A 
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Extended general relativity principle 


All levels of energy structures and all 


levels of time structures mold STRUCTURING 
ACTIVE OF ACTIVE 

Spacetime ee ae: SPACETIME —- SPACETIME 

The "pattern" is called a template tor a} inno \e ot, CURVATURES, 

vacuum engine (spacetime curvature MAS bal 


engine). 

Spatial and temporal structurings of th 
engine act upon any exposed mass at a 
levels. 

This produces a template of forces, for 
precise translations and stresses within 
the mass at all levels. The forces exist 
in both time and 3-space. 


Engines: Working spacetime demons 


Internested patterns 
of spacetime 
curvatures 


Highly Structured 
Einsteinian spacetime 


Maxwellian Demons 
are EM hidden variables 
organized into dynamic 

structures acting at all levels 


Signal vs. vacuum engine 


* Information received 
* Any overt physical action 


must be taken by cell itself 


=> * Cell must furnish the energy 
for any action it takes or, 


* Passes from outside to in 


SIGNAL (INFO) 


A. Cell must do the action itself; vacuum energy exchange is passive. 
Energy or fuel for doing the action must be added to cell externally. 


hoe 4 z * Information itself acts 
ey * Local spacetime curved, with 
internal subcurvatures 


— ae ae ll “ * Produces template of forces 
in local spacetime (ST) 
ae a :~ Ny * Arises from within local ST 


* Acts on and changes all parts 
ENGINE (STRUCTURE) of cell, including its genetics 
TEMPLATE (FORM) 


B. Cell is acted upon; vacuum energy exchange does the specific action. 
No energy or fuel for doing the action need be added to cell externally. 


Unified field theory requires 
modeling and use of supersystem 


eeoeocouvc gon eaeveeaeaenenea2ene2eneneeeee@ @ 
Three components interact with each other: 
° System and its dynamics 
° Local active vacuum and its dynamics 
° Local curvatures of spacetime and their dynamics. 


LOCAL ACTIVE VACUUM 
SYSTEM 


Pri y ty t yt yl 


LOCAL CURVATURES OF SPACETIME 


Classical EM kills the supersystem, 
prevents supersystem engineering 


e Assumes flat local spacetime 
e Assumes inert vacuum 


Malignant teratoma exhibits both 
time-reversal and fast-forwarding 


e A teratoma cell is a tumor cell that has reverted 
to stem cells, then proceeds to differentiate 
toward new kinds of normal cells. 


® May produce hair, skin, muscle, heart, bone, 
and other type cells. 


© Sometimes present at birth. 


© Demonstrates both "time-reversal" and 
"time-forwarding". 


© The missing key is the engine function(s). 


Miller-Fox-Urey 
biogenesis experiments 


Engines of and from all life forms 
ever on earth or in the universe exist 


in the ambient vacuum potential. Biogenesis Experiments — 
The Miller-Fox-Urey experiments =‘? * * * *# #2 sess esesecs soll 


were not in a "Sterile" environment. 


Heat (IR) and UV constitute (1) a 
harmonic interval with a difference 
frequency, and (2) amplifying by 
the process previously shown. 
These experiments "kindled" 
previously living forms from the 
available gases etc. by amplifying the 
ancient living engines from their 
virtual state to the observable state, 
so that the masses were molded into | 
the physical states of their templates. / 


Gas molecules 


Gaseous mixture of ammonia, 

methane, carbon dioxide, 

hydrogen, 

and water vapor 
- 


Cloning to produce stem cells 


Human DNA can be inserted in an animal cell, 
and the cell chemically tricked into proceeding 
as if fertilized. 


Formation, increase, 
and growth of stem cells 
begins and continues. 


The "engine" carried by the human DNA is 
changing the matter available into human cells. 


readily demonstrated experimentally. 


Regeneration in a strain of rat with part 
of its immune system missing 
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In mammals, the immune system plays a role in reducing the 
regeneration capability, compared to 

that of more primitive systems. 

In a strain of rat where that "suppressive" part of the immune 

system is missing, the regenerative capability is dramatically 
increased. 

= Can regrow cut away sections of tail. 
= Regrows plug cut out of ear. 

= Reconnects severed optic nerve. 

= Partially restores severed spinal cord. 
The suppressive "delta" engine of the immune system, operating 
simultaneously with the underlying primitive regenerative 
engine, sums to the modern much-reduced regenerative engine in 
the mammal. 


An observation for the future 


© When the science of 
engines is developed, 
physicians will be able to 
tailor these engine 
combinations to restore 
severed human spines, 
regrow severed limbs, etc. 


© They will also be able to 
direct the body's "normal 
growth" to reduce and 
direct birth defects, genetic 
defects, etc. 


Biochemistry and EM models 
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® Medical scientists analyze such things as teratomas in terms of biochemistry 
and the biochemical model. 


© Anassembly of charges and charge distributions, with their associated fields 
and potentials, drives all chemistry at base level. 

© The charge assembly and its dynamics involves a corresponding assembly of 
spacetime curvatures and their dynamics. These are the cause that is 
driving the charge assembly and its dynamics, and therefore the chemistry.. 
= In unified field theory (such as that of Sachs) and O(3) electrodynamics. 
= Not in classical U(1) EM theory or quantum electrodynamics. 

© Conventionally a causative EM field in space is "defined" as the diversion 
from that spatial field by and after its interaction with charge). 
The "definition" substitutes the effect for the cause, a non sequitur. 

© This is a known major flaw, pointed out in one fashion or another by many 
physicists such as Wheeler and Nobelist Feynman. 


© Classical EM theory is a 137-year-old model, seriously flawed. These flaws 
emerge in biochemistry and medical science. 


Necessary EM corrections* 


eecereceoeveneveeeeeeoeneeeeee ee eee 
Many of the corrections necessary in electrodynamics 
modeling either have been done or are underway. 


Higher symmetry, non-Abelian electrodynamics models have 
long been developed in particle physics. 


The new approach extends these models to also incorporate 
general relativity, thus producing a unified field theory”. 

In the new approach, spacetime curvature engines are perfectly 
natural and understandable, and can be directly modeled and 
engineered by advanced theorists. 

In short, the theory is sufficiently advanced and robust that 
technology and engineering can now advance. 

This will be a great leap forward for biochemistry and medical 
science, particularly in therapeutic methods. 


* Sachs's unified field theory implemented by O(3) electrodynamics 
presently is the most suitable to use. Numerical methods are required. 


Prioré's revolutionary 
results in lab animals 
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And its ramifications 


Prioré (right) makes a point to 
Chaban-Delmas, Mayor of Bordeaux 


e Many of the Priore 
team's experiments 
were done in Bordeaux. 


e Antoine Prioré patents: 


» "Apparatus for producing radiations 
penetrating living cells," U.S. Patent No. 
3,368,155, Feb. 6, 1968. 


» "Method of producing radiations for 
penetrating living cells," U.S. Patent No. 
3,280,816, Oct. 25, 1966. 


» "Procede et dispositif de production de 
rayonnements utilisables notamment pour 
le traitement de cellules vivantes," 
[Procedure and Assemblage for Production 
of Radiation Especially Serviceable for the 
Treatment of Living Cells], Republique 
Francais Brevet d'Invention P.V. No. 
899.414, No. 1,342,772, Oct. 7, 1963. 


Block diagram of Prioré's method 


Time-reversing the cells back to normal state 


MIX OUTPUT MIX WAVES 
INSIDE STRONG 
PULSED DC 


SELECT A SET START 


OF TRANSVERSE 


EM WAVES 


ADJUST WAVE a 
, | FREQUENCIES 
VACUUM IF REQUIRED, AND 
ENGINE FOR | IRRADIATE AGAIN YES 


EXPOSE WHOLE ' CELL 


CONVERT T 
MAGNETIC FIELD eT ae 


DISEASED 
BODY OF PATIENT 
TO DIMENSIONED ae 


MAGNETIC FIELD 


ANTIENGINE 
CONTINUES 


CELL AND 
ALL ITS 
PARTS ARE 
PUMPED IN 
INNER EM 


DISEASED 
CELL 
PHASE 
CONJUGATES 


TO ACT AND 
TIME-REVERSE 
CELL AND ALL 


ITS VACUUM 7. VACUUM Foe 
oo ENGINE ” .. ENGINE 
DOMAIN a ‘ 
Ma TIME-EXCITATION 
i CHARGING ENDS. 
. IRRADIATION IS 


., ra FOR CELL'S 
: DISEASE 


for 


TOP TT TTT TTT TTT TTT TTT TTT) 


HALTED. 


e 
*Includes genetics _ 


IM Labporaiony Aviiinadls: 


PHore teant Cured 


J Jsrroiiekeil meine tumors 

) Slecjejse <irteriss Glinerloselorosis) 

e Suppressed Immune Systems 

> IMeECuOUS Ty Ppanosomas 

e Resulis were pre. sorted lo enon 
Agathe amy Of SCIENC e by fi 1OWETd 


Courner, Director, of tne Biology 
Section Oli tne 2 Acade ony © 19997, E, BEARDEN 


® No one understood tne mecnanism! 


Some peculiar results 
by the Prioré team 
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© Once a rat is cured of a particular disease: 
= A single drop of blood from the cured rat, injected into 
another rat stricken with same disorder, would result in the 
injected rat getting well slowly. 
= This ability to transfer immunity and healing in the extracted 
drop of blood gradually decayed over a period of a few 
weeks. 


© Showed that even the fields and potentials in the blood 
had been altered internally, in the treated animal. 


© Showed that the injected animal's cellular regenerative 
system possessed the ability to also time-domain pump 
over the entire body, everywhere reducing the delta 
between that injected drop of blood now the rat's own, and 
the rest of the blood in its body. 


Proof of cellular time-reversal 
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© Pautrizel compared identical treatment of immature 
rats with immature immune systems, and mature 
rats with mature immune systems. 


® Treatment restored the damaged mature system 
back to full mature functioning, and it promptly 
recognized and dispatched the pathogens. 


© Treatment restored the damaged immature system 
back to full immature functioning, unable to cope, 
and the pathogens promptly reinfected and killed 
the immature rat. 


© The lesson: The body is indeed returned to a 
previous physical state. The pathogens themselves 
are not killed by the treatment, but by restoring the 
ability of the immune system to recognize and 
destroy them. (Renowned Parasitologist) 


© Only the previous ability of the immune system is 
restored by the process. 


Disadvantages of Prioré method 
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© Large plasma tube and facility required. 


= 3-stories high building bay if to treat humans. 
= Long irradiation time (2-3 hours). 
= Slow, numerous experimental adjustments. 

© Fundamental mechanism was unknown. 
= Phase conjugate optics not yet born in West. 
= No higher symmetry EM modeling used. 
= Prioré thought it was a result of ionization. 
= Importance of difference frequency unknown. 
= Body dielectric transmission path unknown. 


3-Story high Prioré device 
for treating humans 


© At the end of the project, 
Prioré had developed a 
large unit to treat humans. 


© A few were treated. 


© Cures replicated what 
had been done in lab 
animals 


© The massive size of the 
unit and long treatment 
time (hours) made the 
process bulky and very 
inconvenient -- and also 
expensive 


Giant coil 
around 12-ft 


plasma tube 


Table for 
reclining 
human body 


17-foot Prioré plasma tube 


Used in large machine (8-stories high) to treat a 
limited number of human patients 


A proposed new mechanism 
for cancer promotion 
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And its ramifications 


Remarks on cancer from 
a new perspective 


© Two stages: cellular damage and promotion of the 
damaged cell to a tumorous cell. Promotion presently 
is poorly understood if at all. 


e A master cellular control system (MCS) (studied by 
Popp et al.) controls both the immune system and the 
cellular regenerative system, as well as normal functions 
of the cells. 


© The "past history" of ancestral development of aerobic 
cells and higher multicell aerobic bodies on planet Earth, 
resides in the "internested engine layers" in every tiniest 
part of the entire body dielectric, and in all cells. 


Remarks on cancer from , 
a new perspective (2) 


Faced with cell damage (such as sustained hypoxia) it 
cannot handle, the MCS continues to "peel the layers” in 
taking actions related to ever more distant pasts. 


Faced with continuing hypoxia, e.g., the MCS eventually 
reaches ancestral layers -- with an engine -- it forces the 
damaged cells to start moving back toward the original 
primeval anaerobic form. 


The first step backward is separation from central 
growth control, freeing the cell to multiply 
independently. At the same time, genetic changes in the 
cell are forced and produced, starting it back toward 
becoming an anaerobe. 


These actions comprise the promotion process. 


The promotion process via 
engines 
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Evolution of aerobic systems 


EVOLVE TO 
MULTICELL 


AEROBIC 
(INCLUDES MAN) 


CHANGE OF 

ESSENTIALLY ATMOSPHERE 

ANAEROBIC TO AEROBIC CENTRAL CONTROL 
(INCLUDES 

ATMOSPHERE OXYGEN) EVOLVE TO 


SINGLE CELL MULTICELL 
SINGLE CELL | COMPONENTS COMPONENTS 


AEROBIC* 


BIOGENESIS IMMUNE SYSTEM TISSUES 
SINGLE CELL RED CELLS MUSCLES 
ANAEROBIC FACULTATIVE WHITE CELLS BONES 

ANAEROBES 
ee neti KILLER CELLS ORGANS 
(SINGLE CELL ETC SKIN 
ANAEROBES ; 
BOTH AEROBIC STRUCTURES 
SINGLE CELL AND ANAEROBIC) 
SHIELDED 
FROM OXYGEN * NOTE: LIMITED ANAEROBIC RESPIRATION 


STILL TAKES PLACE IN HIGHER AEROBIC 
LIFE FORMS, INCLUDING MAN. 
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First step in self-promotion 
of cancer due to hypoxia 
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Block diagram of the 
cellular regenerative system 
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Bombshell; Amplified EM healing 
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© A unified field theory approach and use of 
supersystem analysis has broken the basic 
mechanism for healing itself. 
= The Sachs unified field theory applies and has been 
partially fitted. 
= Evans-Vigier O(3) electrodynamics can properly 
model it, including both the internal and external 
electrodynamics and effects of engines. 


= Direct engineering development is now possible. 


© Experimental proof of the results obtainable 
already exists in the literature. 


© A medical revolution is in the offing. 
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To treat and save mass casualties: 
What is urgently needed now: 


e A small, portable, relatively inexpensive treatment unit, 
not requiring plasmas etc. 


© Treatment in 2 to 5 minutes rather than 2-hours. 
© Simple treatment application, almost anywhere. 


© Effective in advanced stages as well as prior to 
emergence of symptoms. 


© Effectiveness against a wide array of illnesses. 
© Use is easy, high school student can be trained in 30 
minutes. 


© Crash program to develop, flood down through 
emergency systems in great quantities. 


The Solution: 
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Two blankets have antennas in them. 

Uses the "porthole" concept (discussed shortly) 
Eliminates plasma tube mixing etc. 
Computer-controlled complex signal structure. 


ITT 
Tn 


The Porthole concept: 
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The two-minute treatment shortcut 


¥ 


How the porthole concept works 


INSIDE THE BODY : OUTSIDE THE BODY 


ie Body surface 


Dielectric channel 


Time 
Reversal 
a "my engine is..." 
ae | "Reverse your engine..." 
PAST INTERIOR 
HEALTHY SICK 
CELL CELL 
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Amplifier/mirror 


Antiengine 
maker 


Porthole concept: An analogy of the dielectric 


path and inner-outer functional connections 
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Porthole concept: The discovery 


© The processes themselves, in their own "frame", are never sani 
"reversed". Instead, the frame's motion through time 1s reversed. 


= Each to itself moves normally -- just receiving, absorbing, and radiating 
light, regardless of "whatever light" is interacting 


= This is due to a peculiarity of the photon and photon interaction 


© Photon interaction creates observed physical reality, including the 
frame" and the seeming "passage of a mass through time" 
= The photon is its own antiparticle, which is just a photon traveling in the 
opposite direction 
= So in this case we can use "light" to precisely time reverse (to the 
observer) the frame and the apparent operations (to the observer) 
© When we cease irradiation, after a decay period to remove the 
reversed excitation, all functions are now seen to be moving forward 
normally in observer forward time, but from a previous physical 
state or condition 


Using the porthole concept: Research 
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© The body's own emitted dense, broadband signals 
are recorded across a broad bandwidth 


= These signals are amplified, then rebroadcast 
precisely back into the body 


= This returns an amplified "reversed" signal set back 
through the dielectric sea invoking and applying the 
porthole concept in all processes 


e The returning photons produce time-charging but in 
reversed frame direction 


= ‘Tremendous potential energy is absorbed in highly 
compressed "time-energy" form in seconds 

= This "time-potential” slowly drains off as the body 
processes and cells reverse back to a previous state 


Research using the porthole 
concept 
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TIME DENSITY CHARGE IS STRUCTURED TO CONTAIN 
. Recorders & Broadband Amps THE PRECISE SPACETIME CURVATURE ENGINES FOR 
Alterations Database TIME-REVERSAL AND STEERING. CHARGING OCCURS 
QUICKLY. ENGINES CONTINUE TO WORK FOR AN 
EXTENDED PERIOD AFTER CHARGING CEASES. 


aaa) 


Control Unit 


Receiver-transmitters 


Adjusting broadband signals 
bandwidth and amplification 

by selecting indicated alterations 
from database 
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Portable unit then developed for rapid 
treatment of mass BW casualties 


@eeeeeoeeoeeeseaeeaeeeaeeee eeee ee @ @ 
e Two blankets have antennas in them. 

e Uses the "porthole" concept (discussed shortly) 

e Eliminates plasma tube mixing etc. 

e Compuiter-controlled complex signal structure. 


e Irradiation for 2 Udall 
\¢ otro! Unit 


Sa —- 


Training to use the unit 
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High school student level, 30 minutes. 

Patient lies on one blanket, other covers him. 

Set the prescribed standard signal sets from listing. 
Computer-controlled generator produces the signal. 

Irradiation for 2 minutes, uncover patient, bring in another. 

Unit can be self-powering from vacuum energy (MEG”*). 
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Additional advantages 


eeceoeoeeeeeneeeeeeeeeeeeeeee 
Can be developed in a crash program in 2-3 years. 

After sunk costs, projected cost per unit in mass 
production is less than $100,000 
Can be produced by the thousands 
Then flooded down through 

= Fire stations and police stations 

= Red cross units, hospitals, clinics 
= Emergency action teams and armed forces 

Large numbers of operators easily produced 
Emergency training could be watching a 15 minute 
film, then performing one graded practice run 
First generation equipment can save some 70% of 
the coming mass casualties from anthrax etc. 


Terrorist BW warfare 
capabilities against the 
United States 
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The growing threat 


e One terrorist, one light aircraft 
with spray tank 


e 100 kilograms of anthrax 


e Flies over greater metropolitan 
Washington, D.C. 


e Calm night 
e 1-3 million casualties result’ 
e Most of those stricken will die 


e Presently little can be done 
to save the stricken civilians 


e Attacks on several population 
centers might produce some 
10 million or more casualties 


*Per OTA Report to Congress, 1993 


For decades, infiltration of 
terrorist teams into the U.S. 


From several foreign nations, not just Bin Laden in Afghanistan 


Several thousand Cuban guerillas, from 
training camps in Southern Mexico 


Russian Spetznaz teams 
Nuclear warheads (up to 80 KT) 
Biological warfare agents 


Yakuza in oriental populations in our cities 

= Yakuza manufactures Russian energetics weapons in their own facilities 
in Japan 

= Possesses the new EM weapons referred to by Secretary of Defense 
Cohen in 1997 

We are now in a very long, hard war and will suffer millions of 

casualties in our cities. It may last for decades. 


Defense secretary Cohen* 
@eeoeoeoeeds8d@eeee @ @®eeoeeoeees@eee0e @ 
(Involvement of secret speswespons 


"Others [terrorists] are engaging even in an 
eco-type of terrorism whereby they can alter the 
climate, set off earthquakes, volcanoes remotely 
through the use of electromagnetic waves... So 
there are plenty of ingenious minds out there that 
are at work finding ways in which they can wreak 
terror upon other nations...It's real, and that's the 
reason why we have to intensify our 
[counterterrorism] efforts." 


* Secretary of Defense William Cohen at an April 1997 
counterterrorism conference sponsored by former Senator 
Sam Nunn. Quoted from DoD News Briefing, Secretary of 
Defense William S. Cohen, Q&A at the Conference on 
Terrorism, Weapons of Mass Destruction, and U.S. 
Strategy, University of Georgia, Athens, Apr. 28, 1997. 


Some typical BW agents 
@eeeeoeoeeoeeeseeeseee1eseseeeseeseseseoeseeeese @ @ 
Smallpox, including different strain developed 

by Russia (some sold to terrorists) 

Anthrax 


= Over 400 known locations 
around the Earth have cultures 


= Difficult to decontaminate 
Bubonic Plague 


Botulism toxin 
Tularemia (rabbit fever) 
Hemorrhagic fevers, such as Ebola 


Anthrax 


OTA study: Some 200 pounds released in a spray, on 
calm night over Washington, D.C. could result in 
up to 3 million casualties 


Symptoms usually in 2-10 days 
= Sometimes as long as 7 weeks 
= Flu-like symptoms 


Then 1-3 days later, shock and breathing 
problems cause death in up to 100% 


Antibiotics given early (before symptoms) can prevent 
infected persons from becoming ill 


Limited vaccine, reserved for military 


Smallpox 


© More than 500 million people killed in the 20th century 
before "eradicated" in 1977. Vaccination ceased in 
1980. 

© Russians kept it, developed new strains, sold to terrorists 


© Symptoms in about 12 days: fever, headache, nausea. 
Rash similar to chickenpox then appears. 

© Rash turns into hard blisters. Highly contagious, kills 
one-third of its victims. 

© Nocure. About 12 million doses of vaccine left. 


© If smallpox is unleashed in any major city on earth, it will 
eventually kill 2 billion, or about 1/3 of the human 
species -- unless a radical new cure is found and utilized. 


Bubonic Plague: Historically the 
most feared (Black Death) 
© From 1980-1994, 18,739 cases in 20 countries. 


© Symptoms occur in 1-6 days after 
inhaling the pneumonic form. 


© High fever, cough, labored - 
breathing lead to respiratory failure and death. 


© It 1s contagious. 
© Rapid use of antibiotics can be effective. 
® Vaccine not currently produced in the U.S. 


Botulism toxin (a nerve toxin) 


© Single most poisonous BW substance known. 
= Typically borne in food, contacted by eating. 
= Could be developed as aerosol weapon. 


© Symptoms in 24-36 hours; blurred vision 
and difficulty swallowing, speaking. 


© Paralyzes muscles, leading to respiratory 
failure and death. 


© Centers for Disease Control and Prevention 
maintain a botulism antitoxin supply. 


Tularemia 


© U.S. studied its weapon potential in 1950s and 
1960s. 

© Symptoms appear in 3-5 days, including fever, 
chills, headache, and weakness 

© Inflammation and hemorrhaging of the airways 
can lead to death. 

© Without antibiotics, one-third die. Can be 90% if 
breathed in, in aerosol form. 

® Vaccine developed and under review by FDA. 


Hemorrhagic fevers, such as Ebola 


© E.g., origin of Ebola is unknown. Probably transmitted to 
humans by animals, to begin a breakout. 


© Symptoms in 3-5 days, include fever, aching muscles, 
diarrhea. 

© Hemorrhaging of fluids out of tissues and orifices. 

© From 30 to 90 percent die, depending on specific fever 
type. 

© Some of these fevers respond to antiviral drugs. 

© The drugs are in short supply. 

© Presently containment is the primary goal. 


A factor the U.S. does not know 


@eeeeoeeoe eoeoeseeeseeaeseseese1esgeeoeeeoee 8 @ @ 
(Secret involvement of clandestine superweapons) 

© Three nations (not the U.S.) developed quantum potential weapons 
using Bohm’'s hidden variable theory of quantum mechanics. 

© Can induce disease engines in matter or bodies at a distance. 

© Have developed "spreading" of immune systems in a targeted 
populace (cleverly tested in Gulf War against U.S. troops). 

= Cocktail mix of disease engines for 2 dozen different diseases 


= Targeted area's human immune systems react to these engines when they 
are still in virtual state, just below quantum threshold. 


= Spread immune system's resources thus "thinned" across response to 
two dozen shadow diseases at once. 
© Hit with a terrorist BW attack, the spread immune systems are 
overwhelmed much more easily and quickly. 
= Yield (casualties) of the attack is increased by factor of 3-5. 


= Spreading of U.S. immune systems has been accomplished and is still 
being maintained. 


Summary and conclusion 


i a oe oe oe oe oo oe oe ee oe oe oe ee oe oe oe 
The new war 


The North Tower has already been struck and is burning. 
A second jetliner is about to strike the South Tower. 


Fireball From Impact on n Sc outh Tower 


. —sy 
= ll aif 


© The two buildings Associated Press, photo 
held some 50,000 
occupants 


e Evacuation was 
underway after the 
first strike 


© More than 6,000 
persons were killed 


e This is more than 
were killed in the 
Dec. 7, 1941 strike 
on Pearl Harbor 


Collapse of the South Tower 


© The first tower to 
collapse was the 
South Tower 

© Itis still uncertain 
just how many 
people were caught 
inside and killed 

© This is a half million 
tons of debris, 
falling from the New 
York skyview. 


Collapse of the Nor rth Tower begins 


e The North 
Tower then 
collapsed 


e This was 
another 
half-million 
tons of 
debris falling 
from the 
NYC skyview 


Collapse of North Tower finishes 


© Collapse of 
the North 
Tower killed 
many rescue 
workers, fire- 
men, and 
policemen 


© At this writing, 
the total 
casualties are 
still unknown 


Next began the recovery efforts 


© Recovery 
operations will 
require months 


© At this writing, 
the total 
casualties are 
still unknown 


© The damage 
was done by 
two civilian 
jetliner "bombs" 


The Pentagon was hit on the same day 


© Hundreds were killed 
the same day when 
another jetliner struck 
the Pentagon. 


© Yet another jetliner, 
possibly headed for 
the White House, 
crashed enroute when 
the passengers 
attacked the suicide 
terrorist hijackers. 


A sobering thought 


a a) 


© Nuclear weapons are 
already smuggled into the U.S., 
as are BW agents such as 
anthrax, smallpox, etc. 


© Had a 40-80kT weapon been 
exploded in New York and one 
in Washington, millions would 
have perished and both cities 
would have been devastated 


© There would have been no 
recovery of those cities for 
many decades 


Ri cae ited Stes 


e Many foreign nations are hostile 
to the U.S. and sponsor terrorists 


e Some 25 nations have WMD or 
are acquiring them 


— BW agents and weapons 

— Chemical agents and weapons 

— Nuclear materials and weapons 
e Thousands of students and émigrés 
e Infiltrated teams, BW, other WMD already 
e Castro guerrillas infiltrated over the years 
e Can do unacceptable damage to U.S. now 
e May reach knockout capability 


(OES eens *Per OTA Report to Congress, 1993 


he U.S. is terribly unprepared 


Limited medical supplies, antibiotics, vaccines 

Insufficient facilities, emergency teams 

No civilian shelters (much less BW-filtered) 

Not enough doctors, nurses, masks, etc. 

Present treatment methods woefully inadequate 

Triage will apply 

= First treat those most likely to recover 

= Others (showing symptoms, or advanced) are just set aside to 
die 

© Other attacks are a matter of when, not if. 


aos 


Conclusion PSN 


© As several cities are struck, millions of U.S. civilian 
casualties will result. Devastation will be enormous. 


© We shall eventually lose more American lives than in all the 
rest of our wars to date. 

© Present medical therapeutic science is totally nade 
do the job. It cannot save us. 


© Atsome point, when we are sufficiently damaged, the 
Spetznaz or other terrorists may detonate nuclear weapons in 
our cities, with appalling carnage. 


© Acombined superweapon technology and terrorist groups 
will then destroy the remaining populace. 


© On its present course, the inadequacy of Western medicine 
may doom us. 


A difficult truth to consider YW 


© In any strategic strike, the first phase is to get the strategic 
weapons (weapons of mass destruction) delivered to their 
distant targets. 


e That has already been done. 


© Eerily, the first phase of World War III has already been 
accomplished. 


© It was already accomplished before the Sept. 11, 2001 strike 
on New York and Washington. That was the new "Pearl 
Harbor", and only the opening round. It already killed more 
Americans than died at Pearl Harbor on Dec. 7, 1941. 


© Unless we improve our medical therapy quickly and 
dramatically, we will lose -- particularly when the hidden 
energetics weapons and outside terrorist sponsorship by 
hostile nations are factored in. 


A personal perspective ak 


There now exists an overwhelming, immediate 
moral imperative to get this development program done at the 
utmost speed humanly possible. 


The sheer survival of the United States and Western civilization 
depends upon it. 


Officialdom is aware that the KGB/Russians have long planned 
to finish the U.S., after initial nuclear exchanges, by fierce and 
massive BW strikes. 


It appears that the plan has changed to let the terrorists do the 
main work, while augmenting 
U.S. casualty levels by energetics weapons. 


China is also involved 
i oe oe ee oe oe oe oe oe oe Oe Oe Oe Oe Oe Oe Oe ee Oe es oes ss os Oe oO oe oe 


e China has declared South China Sea the territorial waters of China 


e China will eventually take Taiwan 
— Has massed missile artillery trained on Taiwan 
= Recently held invasion practice on an island near Taiwan 


© Recently deployed fearsome EMP weapons utilizing negative 
energy rather than positive energy (Dirac sea theory) 
— Extinguishes all electron currents 
~ Duds electrical and electron systems instantly 
Instant death to struck bodies 
Instant kill of missiles, aircraft, electronics in nuclear warheads 
Ultimate "death ray"; can be made small or large 


e Recent 2-carrier U.S. task force maneuvered in South China Sea to 
caution China 
~— The new Chinese EMP weapon was trained on that task force 
— Could have destroyed it within minutes 


Final thoughts 


© This is one of the great turning points in history. 

© The development program is eminently doable. That it works has 
been experimentally demonstrated. The long-vexing puzzle of the 
active mechanism has been solved. 

® Our scientific community bitterly opposes any use of 
electromagnetics -- even an advanced, higher symmetry 
electrodynamics -- for medical treatment. 

© Acconsortium of the scientific community, the large 
pharmaceuticals, FDA, and the AMA will oppose this project even 
while the U.S. is being destroyed wholesale. 


© Itcan only be done in the private sector, and there will likely be no 
funding unless by philanthropists. 


Continuation 


Business plan, development program, 
budget breakdown, proposed schedule 
etc. go here. 


The Tom Bearden Website 


Weapons Slides 


The Tom Bearden 


: Help support the research 
Website — ee 


"Others [terrorists] are engaging even in an eco-type of 
terrorism whereby they can alter the climate, set off 
earthquakes, volcanoes remotely through the use of 
electromagnetic waves... So there are plenty of ingenious 
minds out there that are at work finding ways in which 
they can wreak terror upon other nations...It's real, and 
that's the reason why we have to intensify our 
[counterterrorism] efforts." * 


Secretary of Defense William Cohen at an April 1997 counterterrorism 
conference sponsored by former Senator Sam Nunn. Quoted from DoD 
News Briefing, Secretary of Defense William S. Cohen, Q&A at the 
Conference on Terrorism, Weapons of Mass Destruction, and U.S. 
Strategy, University of Georgia, Athens, Apr. 28, 1997. 


Slides 
(covers period up to 1999) 


e The Coming Strategic Attack on the United 
States 


e Outline 
e Loss of two separate A-10 Warthogs in 1997 


e Typical ABM Defenses (Widely Deployed 
by mid-70s) 
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e Launch Phase Anti-Missile System 
e Launch Phase Anti-Bomber System 


e HC-130s Engines Quit, Aircraft Crashes 
Nov. 22, 1996 


e 1996 Actions by this analyst 


e Additional Information Exists: Not 


Analyzed, Not 
Integrated in Briefing 


e Kill of Arrow DC-8, Gander AFB, Dec. 12 
1985 


e Satellite Photos of Plumes in Soviet Arctic 
Since 1974 
See "Fer de Lance" for additional 
information 


e Aum Shinrikyo ("Supreme Truth" Cult), 
Shoko Asahara, Leader 


Aum Shinrikyo - Anatomy of a Dangerous 
Cult 


e Ashkhabad Problem and Its Solution 


e Strange Characteristics of Iran Quake, Sep. 
1978 


e Iran Earthquake, September 1978 

e Situation Now (Assessment) 

e Situation Now (Assessment 2) 

e Aspects of Strong Local Asymmetry 


e Mass Casualty Problem: Aerial Anthrax 
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Spray on Washington, D.C. 


Present Status of the WMD Threat to the 
United States 


Some Present Problems in the U.S. WMD 
Defense Capabilities 


Internal Terrorist Threat with Weapons of 
Mass Destruction: Now & Future 


Attempt to Ban Energetics Weapons 
Worldwide 


Brezhnev's Schedule 


Large glowing Tesla globe witnessed in Red 
China by hundreds 


Cold Explosion -- 9 April 1984 Near Kurils, 
and formation and growth of spherical shell 
(globe) 

Sequence of Events 


Cold Explosion -- 9 April 1984 Near Kurils, 
and formation and growth of spherical shell 
(globe) 

What They Were 


Cold Explosion -- 9 April 1984 Near Kurils 
(Plus additional weapons effects) 


Countering Insane MAD Systems: 
Find Loophole, Exploit It 


Next Generation Counter to Both Sane and 
Insane MAD systems 


Simultaneous Dudding of Nuclear Weapons 
Worldwide 
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e Simultaneous Dudding of Nuclear Weapons 
Worldwide 


e Operation Divine Wind II 
e Advanced EMBW Applications 
e EM Biological Warfare (EMBW) 


e Microwave Radiation of U.S. Embassy in 
Moscow 


e Pentagon EMI Studies, 1989 
e EM Missile Practice (6 slides) 
e Subdivisions of Soviet Energetics Program 


e Communism's Goal 


e Manuilsky's Goal vs. Status Today (Dec. 
1996) 


e Professor Hellman, German Scientist 


Released from Work in Soviet Union 


e Hemispheres and Globes of Light (4 slides) 


e How Could Such Superweapons Ever Be 
Concealed? 


e Soviets Easily Concealed These 
Superweapons for Four Decades 


e Microscope-type, laser-like interferometer 
for inducing quick o-decay in samples of 
otherwise longer-lived isotopes 


e Longitudinal Wave Interferometry: 
Endothermic 
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Longitudinal Wave Interferometry: 
Exothermic 


U.S. Air Attack on Libya, April 1986 


Lightning Wall 
circa 1959-1960 


Lisitsyn's Report: Brain Code Broken 


Large Longitudinal Wave Interferometer 
(LWI) Accident 


Large Longitudinal Wave Interferometer 
(LWI) Accident 


Use of Hidden Information Content of the 
Field Can Provide Action-At-A-Distance 


Two Types of Mutual Assured Destruction 
(MAD) System 


Psychoenergetics Weapons Teams Mentally 
Disable All Personnel 


Strikes Against Special Ship and Energetics 
Weapons Sites 


"Mindsnapper" Attack on Special Ships and 
Energetics Weapons Sites 


How Much Off Guard Are We? 
(7 Slides) 


Possible Targets: 1995-9 Escalation Phase 
Propagation of Weapon Effects 
Yugoslav Earthquake, Followed by Cold 


Explosion 
April 15th, 1979 
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e Countering an Insane QP Weapon 


e Gulf War Disease: KGB QP Weapon 


Induced ST Curvature Engines for a 
Cocktail of Diseases 


e Self-Targeting in Inner EM Channel Can 
Produce a Quantum Potential 


e Mechanism for Producing a Quantum 


Potential 


e Major Principles for Use of Quantum 
Potential Weapons 


e Major Principles for Use of Quantum 
Potential Weapons (2) 


e Instantaneous Communication by a 
Quantum Potential 


e Participants in a quantum potential share a 
common multiply-connected spacetime 
(MCST) 


e Quake in Tangshan, China 
28 July, 1976 


e Exchanging Earthquakes 


e Instant Communication by a Quantum 


Potential 
e Westerners Do Not React to Slow Threats 
e Characterizing a Given Risk or Risk Factor 
e Technical Risk Management 


e Aum Shinrikyo's Sarin Facility 
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e In Scalar Beam Interference Zone 


e Physicist Schappeller Auralaz Munster, 
Austria 


e Initial Soviet Plan for Cold War, After WWII 


e Josef Stalin: Absolute Dictator 


e Exploding any Resistance by Operational 
Scientists 


e Significant Soviet Statements 


e Captain Svoboda Dives Headlong to Her 
Death 


e T-polarized Beam Projector 

e Possible Tests (1) 

e Possible Tests (2) 

e Possible Tests (3) 

e Possible Tests (4) 

e Mushroom Cloud Rising From Sea 


e Launches from Cape Canaveral and 
Vandenberg AFB Provided Practice Targets 
of Opportunity 


e The sinking U.S.S. Thresher, with her 
controls jammed, implodes when she 
reaches crush depth 


e Embodiment of an instrument array 
sufficient to discriminate when time-density 
charging has occurred, and that transduction 
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of time-charge decay has occurred. 


e Time-Polarized EM Wave Interferometer 


Creating Space-Time Curvature Engines in a 
Distant Interference Zone 


e Transmutation of Radioactive Nuclei at a 
Distance 


e Transmutation of Radioactive Nuclei 


e Typical Tesla Shield, Northern Route of 
Japan 


e A Curious Tide in Human Affairs 


e Large Scalar EM Interferometer (LAST) 
Accident Near Urals, 1958 


e The Superpower Paradox: Asymmetric 


Cheap WMD Strategic Strike and 
Destruction 


e The KGB/Yakuza-Aum War Plan 


e Why Western Science is Ignorant of KGB 
Energetics 


e Transmutation of Radioactive Nuclei at a 
Distance 


e TheYakuza 


e Yugoslav Earthquake, Followed by Cold 


Explosion 
April 15, 1979 


* Note that the Secretary did not speak the words in 
square blocks; these were added by the writers later, 
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probably to "soften the tone" of the Secretary's 
information release. So the Secretary confirmed that 
some nations of the world -- not just some ragged 
terrorists, as the writers tried to imply for spin control -- 
do possess novel electromagnetic weapons and are 
using them to induce earthquakes, engineer the weather 
and climate, and trigger volcanic eruptions. 
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Outline 
Background: Classical Electromagnetics (and Defects) 
Background: Energetics (Scalar Electromagnetics) 
Background: Soviet Energetics Weapon Development 
KGB/Communist Plans 
Countering of Soviet/KGB/Communist Plan in Mid-80s 
soviet Economic Collapse and Adaptation of Plan 
Weapons Bleed-Out: KGB/Russian Mafia 
Yakuza: The Japanese Mafia -% 
Aum Shinri Kyo (Supreme Truth) Cult 
Coalition: Aum/Yakuza/AGB/Communists/Russian Mafia 
Operation Divine Wind ll: Three Phases 

- Phase |: On-Site Training Phase (Completed) 

- Phase II: Escalation Phase (In Progress) 

— Phase Ill: 1997 Strategic Strike on the United States 

— Support Plan A: Feints, Deception, Sabotage & Terrorism 

- Support Plan B: Test Range 

= Support Plan C: Worldwide Weather Engineering 

— Support Plan D: Strategic and Combat Intelligence 
special Information 
Recommended Actions ©) tet, son NE sean 
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Help support the research 


Loss of two separate A-10 Warthogs in 1997 


e A-10 Mysterious Flyaway and Crash - April 
2, 1997 


e Death of Second A-10 Pilot - May 27, 1997 


e Captain Button's Mysterious Flyaway and 
Eventual Crash 


e Death of Second A-10 Pilot - May 27, 1997 
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Armed with: 
- Four 500-lb bombs 
- 30 mm Gatling gun 
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e Captain Amy Svobody 

® Night training mission 

e From Davis-Montham AFB 

® From same wing as Captain 
Button, who flew his A-10 
off course for over an hour 
and then crashed on April 2. 

@ Climbout from ordnance Companion A-10's 
delivery on target 

e Nosed down sharply and 

dived into groun 


«= Experienced night 
flyer & Instructor 

« Nosed sharply over 
and flew inte ground 


«Psychoenergetic kill 


© Te BEARDEN 1998 


Psychoenergetic weapon induced instant hypnogogic state and 
raverted Sveboda ewanea of up and dae ge 
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A-10 Mysterious Flyaway and Crash 


April 2, 1997 


Armed with: 


- Four 5004b bombs 
- 30 mm Gatling gun 


11:8 am. 
Breaks Formation 


nea Goldwaer Range}; — 


New York 
Mountain 


4 : 
ih ee 


Ap 


Figure 14a. Captain Button's mysterious flyaway and eventual crash. 


http://www.cheniere.org/images/weapons/cropped/A 10mc4.jpg8.11.2003 1:21:41 


http://www.cheniere.org/images/weapons/cropped/A 10mc6.jpg 


Death of 2nd A-10 Pilot May 27, 1997 


@ @ Captain Amy Svoboda 
Rates gin @ Night training mission “fireuemean” 
of psychoenergetics fy © From Sue wig es Conenn “fewits whan 
a re a Button, who flew his A-10 vayeleaneroeiee 
off course for over an hour 
and then crashed on April 2. 


Almost certainly a second 
psychoenergetics strike 


~~) _ 


<a 


Psychoenergetic strike induced an 
instant hypnogogic state, shifted pilot's 
sense of up and down. Svoboda corrected and 
"climbed out" after target attack, and 

fiew into ground, dream-perceiving down was up, 


© TE. BEARDEN 1997 
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EARTH'S SURFACE 
SOME OPERATIONAL MODES: 


STRATEGIC * METAL LATTICE SOFTENING 
BALLISTH + ANTIAVARHE AD 
MISSILE * GLOBAL SHELL 
ATTOMTION « HEMISPHERICAL SHELL heey 
« MULTIPLE SIMULTANEOUS TARGETS 
@ Le. REARDON 16 * MULTIPLE SIMULTANEOUS MODES 
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PHASE 
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SOME OPERATIONAL MODES: 

* SIMPLE TRACKING 

* PHASE CONJUGATE TRACKING 

* ENGINE COMBUSTION COOLING 
Hla te + EMP INSERTION 

OTHER AIC * ELECTROMAGNETIC MISSILE STRIKE 
TAXIING, OR * ELECTRICAL INTERFERENCE 
TAKING * METAL LATTICE SOFTENING 

* ANTI-PERSON NEL 


* HEMISPHERICAL SHELL 
* MULTIPLE SIMULTANEOUS TARGETS 
* MULTIPLE SIMULTANEOUS MODES 


(c) 1.£. BEARDEN 1906 
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Compare to China Airlines 
Flight 006, 19 Feb. 1985 
off San Francisco, bound 

_ from Taipei to Los Angeles 
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CTEC PROPRIETAR 


1996 Actions by this analyst 


s |n July 1996, with the kill of TWA-800 it became 
apparent that the KGB/Communists were ptaparing 
a massive strategic energetics attack upon the U.S. © T& BEArSeN 997 

e Began intensive, nearly round-the-clock effort to uncover 
what was happening, and what had occurred in KGB/Com gx 
weapons since 1991 

e Began preparing full-up set of briefing slides simultaneously 
—\n early 1996, had briefed J6 on scalar EM, per his request 
— Had strongly suggested a follow-on weapons brief 

— Adamant opposition by NRL, NOL, others 

® Similar whl) Serer attack scenario in 1986 was 
countered. Soviets at that time did not possess 
operational QP weapons, and so could not successfully 
overcome dead-man fuzing 

— Also could not dud nukes worldwde, because OP required. 
— First lab prototype OP test was in April 1986 

e KGB had solved the dead-man fuzing problem by OP's. . 
Deployed circa 1989-1990. Some earlier weapons then leased. 
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Help support the research 


Kill of Arrow DC-8, Gander AFB, Dec. 12, 
1985 


e Slide | 
e Slide 2 
e Slide 3 
e Slide 4 
e Slide 5 


e Slide 6 
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KILL of ARROW DC-8 
Gander AFB, Dec. 12, 1965 


* SOVIELEN) Missile Weapon SinkKe pracuce 
IVD WEEKS CanienatbGape Canaveral 
> Offset from night shuttle launch 
a ~ ElVimissile photographed by Bob Gladwin 


~ Associated marker beacon photographed 
4 Geile eaiee) salir os) finielisghe|= 
© Half thoughticing, half disagreed intensely 
. “Dueto icing” approved with halfabsent 
F separate dissenting nnding issued 
Mess erietsilss siiclice) braii/Seosere arial 
» Feared terronst bomb, VidEast sponsor. 
+» Pressured Board, Gen“OTi-bulldozed'site 


~ 


e Lack of icing on aircraft later validated ® 
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FILL of AP ROW Dt 
Garter APS, Des. 19, 13285 


Eyewitness observed beams form in the sky 
Saw streak-down and strike of EMM missile 
=— Struck right fuselage ahead of the engines 
= Hole Was bummed through tiselage there 
= Photo of hole published in AW esi 
= No explosive residiies on hole r 
. Consistent with ignition and outgassing of 
plastics in forward cabin 
Consistent with pre-crash HCN deaths 
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;ULL of ARROW DG-4 
Gander Ars, Dac. 12, lays 


Combustion cooling reduced thrust during runup 


Emulated reducing specific thrust by jcing ; 
struck with Ell missile, at liftott 
al 


Hole in nghttuselage, ahead of engines 

Not normal explosion; no maternal ingested 

EN missile explosively ignited|plastics inftorward 

cabin; OUigassed poisonous HCN 

Autoosles: rlalf iis vsssngers dise fron Gy) 

inhalatiofierc ewaaneic asic, 

Data recorders recorded Veriical|sprke or hit 
Materials handlers later mysteriously sickened with 
symptoms of longitudinal EM radation induced illne&s 
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ri OLA ON ets io Vw io=ts 
Gander AFS, Dec. 12, 1SBa 


Combustion cooling reduced thrust during runup 
Emulated reducing Specific thrust by icing 
Sai vite esi en eial isa 

Hole in right fuselage, ahead of engines 

Not normal explosion; no maternal ingested 

ENV missile explosively ee plastics in fomvard cabin; 


Cilgassed poisonous H wi 
ufopsies; Halfiie passengers ded srom AEN 
inhalation # J 
before plane Crashed 
Data recorders recorded vertical spike of hit 
Materials handlers later mysteriously sickened, with 
symptoms of scalar-EM radiation induced illness 
i Eye witness observed formation and stike offiie 
5 ds: Slee tromagnetic missile 


‘ 
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® Offset from nigli tshuttle launch 
r EM missile phiotographied by Bolh Gladywin 


_ Associated ma rker beacon 1 plstoysaphs “tl by George Suchary 
a . ‘ ry 


- Haltthonght 
is Tepiet 


Er Te eam rae pa, 
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Death of the Arrow DC-8& 


Dec. 12, 1965 eipecen 
ander, Newfoundland AIRCRAFT GLOWING 
S ‘ nd (THRUST REDUCED) 
ENGINE THRUST 
IS REDUCING 
” inl 
W7, f a z 


= a we hae 
—, —_—— ee — a a dees 
IN EF A 


| “EM MSL STRIKE" 
oe) (MULTIPLE wr CYANIDE 
INSTRUMENT INHALATION 
KINDLING 
(SELF -TARGETING) 


+ 
TAIL DOWN 
- CRASH 7 


ELECTROSTATIC |EXPLOSIVE 
COOLING OF /PLASTICS 

ENGINE J/GNITIOM, FIRE, 
COMBUSTION OUTGASSING 


ABOUT ONE-HALF 
THE OCCUPANTS BIE 


GRAVITON RADIATION DECAY 
(EXPOSURE OF RECOVERY 

PERSONNEL TO LONGITUDINAL 
EM WAVE RADIATION 


GRAVITON CHARGING 
OF ATOMIC NU CLE) 


-HIGHLY CHARGED PULSE 
INTO ATOMIC NUCLEI 
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»4 Satellite Photos of Plumes g 
ge in Soviet Arctic Since 1974* 
= Two aircraft flew through for analysis 
—Solid material, mostly ice, a little clay 
— Much colder than surrounding air 


— Signature of cold exhaust from exothermic 
sealar interferometry operations DD, 

— No volcanic material #, 

—No radioactive material ¢ %* 
«May be 2 to 3 times as many incidents 

— Only examined satellite imagery in winter 

— Only periodic satellite coverage 

—Hypothesized methane venting, cloud seeding 


ic) TE BEARD "As of 129 this infor ion 
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AUM SHINRIKYO 


(“SUPREME TRUTH" CULT) 


Shoko Asahara, Leader 
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Ashkhabad Problem 
and Its Solution 


= PROBLEM: 
— Stress increasing in two-plate fault zone 
— 1,000 shocks yearly 
—Kara Kum canal 
-Hydraulic pressure 
-— 1948: Ashkhabad 80% destroyed by quake 
= SOLUTION: 


— Stress-relieve plate stresses from fault 


» [MPLEMENTATION: 
—Induce nearby earthquake 
~Deceive by predicting a quake, setting off 

nuclear explosion 


X 


(e) 1996 TE BEARDEN 
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Strange Characteristics 
of Iran Quake, Sep. 1978 


= Signatures io SA Te RE 
—7.4 on Richter scale 
—No aftershocks: 6.0 expected (normal) 


— Strange epicenter 
— Anomalous depth a 
= Deception 

-10 MT Soviet nuclear explosion 36 hours 
before the quake 

—Prior disinformation regarding Soviet 
attempted development of focusing shock 
waves from underground nuclear 
explosions, to cause distant earthquakes 
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lran Earthquake g 
Sept. 1978 


= Killed 25,000 lranians 
=» Soviet city of Ashkhabad saved 


= Soviets "predicted" quake 
in advance; then induced it 

= Quake had serious anomalies (signatures) 

= Deception measures were used by Soviets 


—Prediction in advance 
-"Theory” of quake-induction by nuclear explosions 


—Fired underground nuclear explosion as 
"Red Herring” candidate for cause x 


Prim 
ae on id 
ma 
i. a 
en 


ic) i996 7 E BEARDEN 


he) 
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Situation Now (Assessment) & 


night ordnance delivery on target, was struck with 
psychoenergetic weapon takeover. Sense of vertical 
Was reversed. She perceived herself diving, sharply 
corrected, and dove headlong into the ground. 


Additional aircraft kills uncovered, including one 
4-engine aircraft whose engines all failed. This 
closely repeats the earlier 1985-1987 scenario. 


Korean Airlines Flight 801 crashed on Guam on 
anniversary of loading of the atomic bomb that was 
dropped on Hiroshima in WW Il. The Enola Gay, 
which dropped the bomb, took off from Guam In wee 


morning hours of August 6, 1945. The local opns 
order on Guam was also issued on Aug. 5. fee 
« Presently the Coalition (KGB/Communists/Aum 


Shinrikyo/Yakuza) is waiting for proper time to 
launch the final strike. It is still on. © rom roma stones 


= In May 1997: second 4-10 pilot (lady), in pullup from © 
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Situation Now (Assessment 2) 


= April 97: Mind control test against Captain Button: 
- Demonstrates ability to control crewman in 
complex operations for more than one hour. 
— KGB requires one hour total QP crew control 
on a site to have crew disable insane QP wpns. 
= Once QP systems disabled, Mindsnapper attacks 


and instantly kills every living thing in QP site area. 
Contaminates area for months (emits ngitucinal 
orms 


EM wave radiation, which disrupt any life 


attempting to enter struck area). Sites nullified. ........... 
= Mind control over one crewman requires one 


weenon system plus up to 20-30 operators for | 
controlling thoughts, hearing, perceptions, etc. 
® In Apr. 97, KGB building and deploying weapons 

pile ria ing crews. Reedy ving $99.2000. 


for new attack 7 
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Aspects of Strong Local Asymmetry 


e If local Sey Amey is strong, conservation 
laws may be appreciably violated 
— Energy 
= Charge 
— Spin 
= Momentum 
= Angular momentum 


e Properties of an object may differ 
appreciably for 
— Different observers 
= Different detecting means 
— One time to another 
= One position to another © 7 E Bearden 1995, 1996 
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e One terrorist, one » light 2 aircraft 
with spray tank 


e One kilogram of anthrax 

e Flies over greater metropolitan 
Washington, D.C 

e Calm night 

e 7-3 million casualties result* 

e Most of those stricken will die 

e Presently little can be done 
to save the stricken civilians 

e Attacks on overs i pereren 


centers might produce some 
10 million or are casualties 


ee |e Ses “Per OTA Report to Congress, 1999 
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e Many foreign nations are hostile 
to the U.S. and sponsor terrorists 


e Some 25 nations have WMD or 
are acquiring them 


—- BW agents and weapons 

— Chemical agents and weapons 

— Nuclear materials and weapons 
e Thousands of students and émigrés © 
e Infiltrated teams, BW, other WMD already 
e Castro guerrillas infiltrated over the years 
e Can do unacceptable damage to U.S. now 
e May reach first strike knockout capabili 


() bat TE peeeten 


"Per OTA Report to Congress, 1993 
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e No shelters (require overpressure, 
BW fi ‘tering. maak. showers, supplies) 
e No stockpiled vace ree supplies 
immunoglobulins, im ae fuel 
generators, heaters, ter cation inks 


e Totally insufficient medical facilities, 
personnel, and emergency response teams 


° Taage, fo nar chy wil be fequiyad 


© State, county, city. padequalely: staffed 7 d 
and insufficiently trained for mass casualties | 


e Terrorist teams, BW agents, other WMD on site, waitin 

e Water supplies, food, crops, farm animals also vulnerable 

e Electric power grid, bridges, trains, railroads vulnerable 

e Present medical science cannot save v many of the 
casualties, now or in the foreseeable future 


@ a Te ARO 
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» Powertul explosives 

* Assassination 

« Kidnapping and hostages 
« Contamination 

* Shouiderfired AD missiles 

« Terrorism 


FUTURE ADDITIONS: 
* Orthodox EM weapons 
» Energetics EM biological warfare 
» Scalar EM (energetics) weapons 
« Scalar EM disease induction 
* Alteration of behavior and emotions 
« Alteration of memory 
« Direct contro! of thoughts, perception 
* Quantum potential weapons 
« Psychoenergetics weapons 
s Acton-at-a-distance effects @ Veo 108, 00m TB bnRADEN 
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Attempt to Ban Energetics 
Weapons Worldwide 


# On June 13, 1975, in a major speech Brezhnev urged the 
United States to agree on a ban of research and 
development of new kinds of weapons "more terrible than 
anything the world has known." 

# On July 2, 1975 Brezhnev repeated his proposed ban on 
development of frightful new weapons, to a group of U.S. 
Senators. 

ein August 1975, Ponomarev called for a ban on frightful 
new weapons of mass destruction. 

2 On Sept. 23, 1975 Gromyko presented a draft treaty 
agreement to the 30th Session of the UN General 
Assembly, for banning development of frightful new 
weapons. 


= No one had the foggiest notion what the Russians were 
talking about! 


(2 1996 7.£ BEAR GEN 
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eo Brezhnev's Schedule 


“We are achiowing wih detente what our predecessors have 
been unable to achieve with the mailed fist... 
=f 1985 our power pee die irresistible that we can do what we 
wish anywhere on the g A Diarra ies 

In a secret 1973 meeting in Praque 

with European Communist leaders. 
“By the early 1980's we and our allies will control the high seas, 


space, and most of the earth's land area.” 
Kosygn, 
to Imelda Marcos, 


July 1978 


In 1985-87, the Soviets did attermpt to move, still constrained by 
nuclear dead man fuzing. That attempt was blocked, Vinge pak 4 


by scalar EM countering demonstrations and 
fuzing. 
In April 1986, the first Soviet lab prototype of a quantum potential 
weapon specifically designed toward 10-min neutralization of nukes 
worldwide was gingerly tested against our U.S. airstrike on Libya. 

It was weakly tested in the "induced EMI" mode, for deception. 


By 1990 that weapon was oyed and a new ©) 1996 TE BEAR DEN 
attack preparation phase Brrcny come, scheduled for 1997. 
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COLD EXPLOSION -- 9 April 1984 Near Kurils 


of water rose 
ne 


° cess ene OE 
380 miles altitude in two minutes 


A diameter - om engin b acnf ly Loni 


¢ Globe increased 
e Reached diameter of 380 
miles 
Apa Ae aN e Center reached altitude 
ie of 200 miles 


FEL : 
(Lad (Glraes 3a 3 a YD ¢ Observed by multiple 
YC (e) 1.6 BEARDEN 1908 y qualified pitots 
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COLD EXPLOSION -- 9 April 7 984 Near Kurils 


e Superpotential interfer- 


ometry using LWs 
e First, a cold 
380 miles just above su 
(| ameter ¢ Then small intense shell 
of + hosel energy 
for 1-on-1 targeting 


zeomies area as for ICBM targets 
approachi 


¢ Use in of out of Earth's 
“a Ce cm sinnosphere 
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COLD EXPLOSION -- 9 April 1984 Near Kunls 


(Plus adaitional weapons effects) 
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Countering Insane Mad Systems: 
- Find Loophole, Exploit lt fet 


=» if MADs not ytd nil potential systems, easily countered 
by instant QP strike which destroys targeted MAD weapons 
worldwide with certainty. 


= Have to be certain of types of dead-man fuzing. All dead-man 
fuzing weapons must be included in the assured target list 
for the striking quantum potential weapon. Bea ae 


= Multiple targeted MADS require multiple vacuum engines in 
the striking quantum potentials. 


s Uncertainty and risk introduced if not certain of all 
MAD systems and all dead-man fuzing systems. 


= Newest generation psychoenergetic LW interferometry weapons 
can instantly take over minds of all personnel on targeted sites, 
with targeted crews quickly disarming their own MAD weapons' 
launch capability as well as the weapons themselves. 

=» Mindsnapper then kills all living things and contaminates sites. 

=» Next generation QP Psy-En weapons can disrupt and destroy 
minds of an entire targeted national population. The nature of 
warfare moves irrevocably to the human mind, where of course 
the fundamental problem arises anyhow. 
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a Loca quantum poet yan are 


s Gradually produces mild, continuous hypnotic state Q 
s Targeted population remains entirely conscious, functional 
« Internal “word thoughts" emerge directly in subconscious 
Targeted persons all unaware of these “word thoughts" 

= Operates somewhat similar to “post hypnotic suggestion” 
« Gradually changes emotions, psychological outlook 


= Over a period of time, deviates and entrains entire target 
population's outlook, belief structure, temperament 


= Moves Psywar to inside the human component 
® Human minds are the pon erga y aera te Omreriésew 


* nto Caged nly erg ore ay 


http://www.cheniere.org/images/weapons/countQP2sm.jpg8.11.2003 1:23:26 


http://www.cheniere.org/images/weapons/Dudding 1sm.jpg 


Simultaneous Dudding of 


Nuclear Weapons Worldwide 


¢ Via quantum potential joining U235 and Plutonium in warheads 

¢ Includes weapons airborne, underwater, in storage 

e These are transmutations of the nuclides themselves 

¢ Part of the initial barrage launched by Aum/Yakuza/KGB 

¢ Will occur in the first minutes of the strategic strike, following 
psychoenergetically crew-disabling QP weapons 


Note: Duds both overt and covert nuclear weapons and weapons-grade 
materials -- vlog | “suitcase-delivered" covert weapons on site in @) TLE. BEARDEN 4995 
Russia which otherwise provide dead man fuzing 
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Simultaneous Dudding of = Sy 
Nuclear Weapons Worldwide \x.> KK 


¢ Via quantum potential joining U235 and Plutonium warheads 
« Includes weapons airborne, underwater, in storage 
e These are not explosions, but are transmutations and 
| diehedsed Ne stoning £2fes fissioning rates 
art of the initial barrage Pat cf the intial barvade laniiched by Aum/Yakuza/KGB 
° ° Will occur in the first minutes of the strategic strike = © wanveniox 


Note: Duds both overt and covert nuclear weapons and weapons-grade materials, 
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The Tom Bearden Website 


The Tom Bearden 
Website 


Help support the research 


Operation Divine Wind II 


Slide 1 
Slide 2 


Slide 3 


Slide 4 
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YAKUZA & 
AUM SHINRIKYO 


U.S. 
DIVINE WIND I] sg 


xA secret coalition of Yakuza/Aum Shinrikyo and 
GB/Communist forces plan to launch a massive, 
Surprise energetics attack on the United States, 
given a low-risk opportunity. 


* Major weapons utilized will be the scalar EM ners) Q 
ons) 


superweapons (including quantum potential wea 
were developed, deployed, and operated by the KGB under 
the former Soviet Empire, and continuing after its dissolution. KGB 


«x Yakuza/Aum crews have extensively trained and test-fired, 
from on-site in Russia. They have jeased operational control 
of the first three generation energetics SUperweapons (which 
work by superpotential interferometry). 


* The Escalation Phase of interdicting and destroying actual = wy 


U.S. targets (e.g., TWA-800, two A-10s) is al underway. PSYCHOENERGETICS 
* The first blow in the Strike Phase will dud all nuclear weapons 

and weapons materials worldwide, in minutes; destroy special . 

ship energetics weapon sites instantly, disable 99% of the 


ulation instantly, and kill 80% of targeted lations 
in from10 minutes to 4 ea 


ays. @) 2H, Te Memoen Facade 
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Si 


YAKUZA & U.S. 
AUM SHINRIKYO 
DIVINE WIND Il sen 


x A secret coalition of Yakuza/Aum Shinrikyo 
and KGB/Communist forces plans to launch 
a massive, surprise energetics attack on the 
United States and its allies, given the first 
low-risk opportunity. AL Ps 


* Attack was thwarted twice in 1997 bya “ics 
small nation countering with QP weapons. 


* KGB psychoenergetics counter for the last 
QP weapon counter was tested in April 1997. 


* Ready time for a new scheduled attack is 
latter quarter 1999 through first half of 2000. 
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= YAKUZA& 


@ AUM SHINRIKYO U.S. $ 


DIVINE WIND II _eaue 


x A secret coalition of Yakuza/Aum and 

KGB/Communist forces will launch a 
massive, surprise, strategic attack on the 
United States in 1997. 


* Major weapons utilized will be the scalar EM gn aac 
superweapons that were developed, deployed, and 
operated by the KGB under the former Soviet Empire, 
and continuing after its dissolution. KGBICOMMUNISTS 


* Yakuza/Aum crews have extensively trained and 
test-fired, from on-site in Russia. They have feased 
operational control of the energetics superweapons. 


* Escalation Phase of interdicting and destroying actual 
U.S. targets (e.g., TWA-800) is already underway. MINDSNAPPER 


* The first blow in the Strike Phase will dud alf nuclear , oF 
weapons and weapons materials worldwide, in minutes; °& we , 


destroy special ship and energetics weapon sites 5 
instantly, and kill 80% of targeted populations in3 days. Quantum 


POTENTIAL 
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OPERATION DIVINE WIND Il 
Three Phases and Support 


Operational Phases 


e Phase I: On-Site Training Phase (Completed) 
e Phase Il: Escalation Phase (In Progress) 


5) Phase lll. 1997 Strategic Strike on the U.S. 
First strike (QP) in Phase Ill duds all nuclear weapons 
and nuclear powerplants worldwide, in minufes 
Psychoenergetic strike (QP) disables people instantly 
Mindsnapper attack of special assets for 100% success 
QP initiation of fast-acting, lethal diseases kills 80% 

of targeted populations in three days or Jess 


Support Plans 


e Plan A: Feints, Deception, Sabotage, and 
Terrorism 

e Plan B: Testing and Test Range 

e Plan C: Worldwide Weather Engineering 

e Plan D: Strategic and Combat Intelligence 


&) 16, 1900 TE BEARDEN 
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& Advanced EMBW Applications 


e Covert EMBW: Examples 
— Activate materials and their potentials with ST disease engines. 
Potentials superpose and their infolded ST dynamics diffuse 


- Activate water's structuring (H-bonding) potential with disease 
engines 


— Bias electrical power grid ground fields by weak diseases 

— Employ disease-structured quantum potential in distant area 
e Overt death ray (mind snapper) 

=- Powerful scalar pulse in target area “jerks” rate of flow of time 

— The “time snap” sharply separates mind from body and each cell 
e EMBW CM: 

— lIrradiate bodies with longitudinal waves; self-converts to 

t-pumping and produces exact amplified ST antiengine 
- Antiengine arises out of local ST, affects all parts of all cells 
— Cells are t-charged with antiengine structure 


- Continuing action restores regenerative and immune systems and 
reverses cellular damage © TE BEARDEN 1995, 1999 
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& EM Biological Warfare (EMBW) 


= KGB/Communists have developed highly effective 
— Electromagnetic biological warfare (EMBW) 
— Counters to orthodox biological warfare ©TE, BEARDEN 1999 
— Mass death ray weapons 
¢ Small version of “mindsnapper" tested in Afghanistan 
¢ Killed occupants in two villages, in separate strikes 
¢ Unusual aspects (so-called "smerch" gas) 
=» Russia/KGB is the only group with a complete counter to 
biological warfare, either covert or overt, and to EMBW 


= EMBW (covert and overt) is a preferred option for KGB 
= MAD Doctrine is completely destabilized for a sufficiently covert 
Russian EMBW strike 
= Situation has existed for at least two decades 
— Can alter germs, bacteria, viruses of specific kind, in a specific 
target area, to produce antibiotic-resistant strains 
— Can induce any kind of cellular disease or damage at a distance 
= U.S. national characteristic: no reaction to slowly increasing threat 
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Microwave Radiation 
of U.S. Embassy in Moscow 


Former U.S. Embassy in Moscow. 


BACKGROUND 


¢ Began in latter 1950s 
* Discovered on VP Nixon's trip 
¢ Initially thought to be nuci/ear radiation 
(Discovered w/Geiger counter?) 
* High level target - U.S. Ambassador 
« Guarantees personal attention of: 
U.S. Ambassador to USSR 
U.S. President 
NSA, CIA, DIA, NSC, etc. 
Top consulting scientists 
Leading U.S. scientific institutions 
« Two U.S. Ambassadors died, another sickened 
« Anomalous health changes Db personal only 
in zero-field (zero pot'l gradient) areas! 
* Four U.S. Presidents requested Soviets cease 
= Cut from 18 watts/sq cm to 2 
™ Then again increased 
* No one could understand what was going on 
¢ Aluminum screens were placed over windows 
* Moscow was declared a hazardous duty zone 


© wes, ose Te eenwen 
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7}Pentagon EMI Studies, 1989 


Washington Post, 22 Jan 1989, p. A4 

= Analysts of severe EMI effects in strike on Libya, 1986 

— performed major 3-year, 66-man study 

— Blamed effects on U.S. forces’ own signals 

— Did not know of any other “signals” present 

— Knew nothing of quantum potential weaponry, energetics weaponry 
= 7-month preliminary study 

— Severe EMI Problem exists 

- EMI shielding often waived in our weapon systems 

- Thousands of conflicts possible 
= Also studied UH60 Blackhawk helicopter problems (which were 
due to its lack of good EMI shielding, and not quantum potentials) 
- uncommanded turns 
~ Five EMI crashes 1982-1989 
-— $175 M program to shield it 
So found that U.S. transmission combinations can 
— Affect aircraft flight control 
— Turn off fuel supply 
— Cause uncommanded dive/tum 


- Bring down U.S. warplanes 


* Actually, Libyan EMI was induced by Soviet quantum potential tests 
Which can do all those things and much more © 1996 TE BEARDEN 
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The Tom Bearden 


Website 


EM Missile Practice 


EM Missile Practice 
Latter Sept. - Early Nov. 1996 
Melbourne, Australia 


Deception: Using EM Missile to Reinforce 
Notion of SAM Attack 


Saturday evening, Nov. 16, 1996 


Intelligence Probe: Insuring U.S. Still 


Unaware of Energetics Weaponry 
Thursday, December 12th, 1996 


EM Missile Strike, Offset from Night 


Shuttle Launch, Cape Canaveral, Florida 
The Smoking Gun in November 1985 


Distant Operator Onsite in Russia Slew 


Away Registration Point 
Marker Beacon over Night Shuttle Launch, 
26 November, 1985 


EM Missile Practice and Deception 
November 17, 1996 
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Help support the research 
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EM Missile Practice 
Latter Sept.-Early Nov. 1996 


(Multiple Nights, Multiple Streaks Each) 
(Many Witnesses) 


~ 500 meters (one case) 


Melbourne, Australia 
Australian Associated Press 
Nov. 2, 1996 


http://www.cheniere.org/images/weapons/Melburn1sm.jpg8.11.2003 1:24:13 


http://www.cheniere.org/images/weapons/EMmsl3sm.jpg 


Deception: Using EM Missile to 
Reinforce Notion of SAM Attack 


Saturday Evening 
Nov. 16, 1996 


Note: Meteor shower was forecast, which 


provided perfect decoy to FBI investigators, 
to steer them off the true scent. 


Pakistan International Airlines 
Flight 712, just after takeoff 
from John F. Kennedy Airport, 
on path similar to that taken by 
TWA Flight 800, July 17, 1996 
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Intelligence Probe: Insuring U.S. Still 
Unaware of Energetics Weaponry 


Thursday 


Dec. 12, 1996 
Pilot sighted what he called 


a “green flare”. 
No danger, no evasive action. 


Saudi Arabian Airlines 747 

en route from Riyadh, Saudi Arabia ; 
FBI: "Probabi teorite.” 

to John F. Kennedy Airport. = in oer ee 

At 12,000 ft., not far from where 

TWA Flight 800 was killed on July 17, 1996 Gre veanven 100 
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from Night Shuttle Launch 


Cape Canaveral, Florida 


MARKER BEACON 
Over Night Shuttle Launch 
Cape Canaveral, Florida 


~ 


EM MISSILE STRIKE 
26 NOV 1985 


(LIGHT DEVELOPMENT) 26 Nov 1985 
OFFSET FROM NIGHT SHUTTLE LAUNCH Photographed by George Suchary 
PHOTO BY BOB GLADWIN © TE BEARDEN 199, 1998 


. 


EM MISSILE STRIKE 
26 NOV 1985 


(DARK DEVELOPMENT) 


OFFSET FROM NIGHT SHUTTLE LAUNCH 


The Smoking Gun in Nov. 1985 
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os | Distant Operatoys, Onsite in RUSSIa 
ge | S/EWS AWay Registration Pomnt 


i: 


STEREOS 197) MARKER BEACON 
Over Night Shuttle Launch 
Cape Canaveral, Florida 


~ 


26 Nov 1985 
Photographed by George Suchary 
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EM MISSILE PRACTICE 
AND DECEPTION 


Nov. 17, 1996 at 2220 hrs. 


— a ——— Speed Bird 226 
=- 


Lufthansa 405 


Sivesay Vicinity of Long Island, New York 
of kill of TWA-800. Not far from where TWA-800 was killed 


“Inside gloating” by Two aircraft sighted object 
Aum/Yakuza/KGB. 


- ) 1995 TE BEARDEN 
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Subdivisions of 
Soviet Energetics 
f LIVING SYSTEMS 


Psychoenergetics 


Energetics 
= Nonliving systems 
* Scatar Interferometry 
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i a Communism's Goal x 


# “War to the hilt between communism and capitalism 
is inevitable. Today, of course, we are not strong 
enough to attack... To win we shall need the element 
of surprise. The bourgeoisie will have to be put to 
sleep. So we shall begin by launching the most 
spectacular peace movements on record. There will 
be electrifying overtures and unheard-of 
concessions. The capitalist countries, stupid and 
decadent, will rejoice to cooperate in their own 
destruction. They will leap at another chance to be 
friends. As soon as their guard is down, we shall 
smash them with our clenched fist." 


peti mrp te 
Leninschoo of | cal Warfare, Moscow 
(circa 1934) 


(@ 19967. E BEARDEN 
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Manuilsky's Goal 
vs. Status Toda 


Manuilsky, 1934 Situation, Dec. 1996 
= War is inevitable. — = Has not changed. ' | 
= Not strong enough = Strong enough now; preparations 

to attack now. completed. Need right opportunity. 
= Need surprise. = Have achieved total surprise. 
= Need most spectacular =» Done. We think the Russian threat 


10ne. cold Wa Shoe 


= Electrifying overtures, = Done, and still occurring every day. 
unheard-of concessions. It has worked beautifully. 

= Capitalists will cooperate. = We are cooperating in spades! 
They will leap to be friends. s We've leaped, and are leapina. 

= They will let down their guard.| = No ABM, junked lots of nukes, 

. shrunk our forces to the bone. 

= We'll strike them then. =» They would have struck (twice) in 
1997, but for deterence by another 
nation (not U.S.) having QP weapons 

= They are still looking for a risk-free 
opening to strike 


) 1996, 1997 TLE. BEARDEN 
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Professor Hellman, German Scientist 
Released from Work in Soviet Union 


=» Worked in Soviet Union after WWII 

= Eventually escaped to Germany, then 
to Brazil (handsome offer) © wes rE Benne 

= Took part in highly unusual Soviet energetics 
development and experiments 

=» Large areas of the sea could be and were 
suddenly frozen 

= No particular attention was paid to this 
information by highly qualified scientists 

s/n intelligence terms, this is A-1 information of 
the highest caliber 

= Bohm also was invited to Brazil, which 
started an energetics weapon program. 
Brazil developed such weapons including weak 
quantum potential weapons (0.95 confidence) 
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Hemispheres of Light 


e March 20th, 1969 
Caribbean and Western North Atlantic 


e Hemisphere and Globes, 1977 
24 March, 1977 


e Virgin Islands Incident 
August 1969 


e Typical Shield Test, Northern Route to Japan 
June, 1982 
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Expanding Hemisphere of Light 


Mar. 20, 1969 


Caribbean and Western «al 
North Atlantic ia 


» Semicircle 

» Milky white light 

‘Small, intense at first 
Dimmed as enlarged 

' Grew to enormous size 

» Lasted 10 minutes, then 
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Hemisphere and Globes 19/7 
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1969 Virgin Islands Incident 


8:15 P.M. 
_ Aug 19 _..,. Smooth, curved edge 
RS a2 by many res ; 
ntiy itn : seen by many residents 
F 
@ = 
re —— 
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NYPICAal SHIEG! JeSt) NOMEN ROUTE to Japan 


Asahi Evening News, Tokyo 
June 22, 1982 


Multiple tests seen per month, for years. 
Pilots simply. ceased reporting them. 
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How Could Such Superweapons 
Ever Be Concealed? 


Arthur C. Clarke's law states: 


‘Any sufficiently advanced technology Is 
indistinguishable from magic.” 


To U.S. scientists, “magic’ means ‘impossible’ 


Longitudinal EM waves and LW interferometers 
have been regarded as fantasy and impossible 
To deceive foe on rather open use of unknown 
technology without discovery: 

‘Disguise its Uses as Understandable 

acciaentis, human error, acts of nature, 

other known technology, etc.” 
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Soviets Easily Concealed These 


Superweapons for Four Decades 
Intensive Soviet deception plan utilized 
— Embedded In other weapon system tests 
— Made to resemble natural acts, accidents, etc 
— Open science releases coordinated to show 


Russian scientists worked on ‘normal’ science 
West thought Russian scientists inferior 
U.S. scientific community was and Is dogmatic, 
and fiercely Suppresses real scientific innovation 


Terribly flawed electrodynamics not EES ey 
Shaken and changed In West TE nese 


West had no basis for understanding energetics 
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Precise spacetime curvature engine adds energyto2Hes «-particles inside atomic nuclei, causing tunneling «-decay 


MAIN 
DISPLAY 


UNIT 
(MOVABLE) 


OPERATOR 


to add energy to STATION 


@- padicies, causing 
@- emission and 
decay 


ma 
N 


I bettered 


Elevation 
View 


Figure 26. Microscope-type, laser-like interferometer for inducing quick a-decay 


in samples of otherwise longer-lived isotopes. © TE CEARDEN 198 
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Longitudinal EM Wave Interferometry: 
Endothermic saatheae 


Meeting of timed pulses i eae FERENCE 
causes explosive cooling é 


Ambient vacuum potential 
in distant interference zone 


owetarre? 


Bias 
XMTR/RCV VR “XMTRIRC VR 


ot Ly oat “oll 


Electrical ground potential 
of transmitter 


(Ce) TE. BEARDEN 1996 


Heat emerges a4 emerges 
atransmitter/receiver a transmitter/receiver 
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Longitudinal EM Wave Interferometry: 
Exothermic 
i? . 


AMTR/RCVR 
CE tal Sais. Sener | wnsanenennennnnnnen al SECA ground potential 


af of transmitter 
XMTRIRCVR Feat 


Bias Heating in 
. interference zone, 
ok 
(Dp Cr kk lk kk k= ki i 

Ambient vacuum potential 
in distant interference zone 

Meeting of timed pulses rae ee 

causes explosive heating | - ~ 

(e) TE. BEARDEN 1999 1 
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U.S. Air Attack on Libya 
April 1986 


e Slide | 
e Slide 2 


e "Washington Post" Article 
January 22, 1989 
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elect ontcssn * SEVERE, UNEXPECTED "EMI" ENCOUNTERED 
— ONE F-111 DOWNED 


U.S. ‘aircraft and missiles 
— NUMEROUS WEAPONS WENT ASTRAY 

EM energy arises from “ila — THREE FOREIGN EMBASSIES DAMAGED 

eehiC = SEVEN AIRCRAFT FORCED TO ABORT 


“Washington Post, 22 Jan. 1989, p. A4 
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U.S. Air Attack on Libya in April 1986 


® Established QP with the electronics in our aircraft and missile 
e Subtly jammedthem with spurious EMI noise and signals 


Se 


“obs ; ¥ 4» 


| Poe m 4 
Sag a 
, ~ = 
> df 
Longjtudinal wave 
. — a nterferometry 
interferometry oa 
into distant | chelate 
aA > Pocntia 
Sak eens 1 Interferometer 
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Lightning Wall 7% %4%% 


e Aircraft on course of 2/0 degrees 
e Approached "solid wall of lightning” in 
an otherwise cloudless sky 
— From very high altitude to near the water 
— Extended north-south as far as one could see 
e Radar scope clear 
e Rigged aircraft for heavy weather 
e Plunged directly through wall 
e Wall was very thin circa 1959-1960 


Interview with Patrol plane commander 


Gata hak DSI U.S. Navy P5 aircraft 
Over Atlantic, 200 miles east of Norfolk 
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* THEORY DEVELOPED AND FITTED 
* HYSTERESIS MEMORY LOOP 
* CONTROLLED EM INDUCTION 

" IMAGES 


* SENSATIONS 
* PREDETERMINED EMERGENCE 
* 23 EEG BANDS 
- uPTO81X107°Hz 
* 41 INDEPENDENT CHANNELS 


iE. Linen, “New Approach w the Analysts of Eber nome ep halogens," 
DOC Report ANTONE, p. Lest, 


fre cry) 1378 TS A To 
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, Large Longitudinal EM Wave 
° Interferometer (LWI) Accident 


e 1958 nuclear explosion near Urals 
— Contaminated 1200 square kilometers 
= Signature of large LVVI accident 


= Buried atomic wastes suddenly exploded 
= Region contaminated to this day 

e Soviets were well along with advanced ete 
prototypes and testing se wa, 


— in Jan. 1960 Khrushchev announced these 
forthcoming fantastic’ weapons 


— 1958 difficulties would have been resolved by 1960 
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, Large Longitudinal EM Wave 
° Inter ferometer (LWI) Accident 
e Expected cause of 1958 accident 
— Huge LVV eneray beams built up 
= Catastrophic shorn-out in transmitter 
— LVV energy flashed over into earth and spread 


— Stuck and fissioned stored nuclear wastes 
e Developed new safety circuits 


— For transmitter shor-out, instantly activates to hold 
LVV beam energy and prevent flash-over 


= Similar accident happened in 1986 at Chernobyl, 
except private U.S, group blew that transmitter 
to prevent catastrophic quake in Califomia 
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(Use of Hidden Information Content of the Field) 
(Can Provide Action-at-a-Distance) 


Note: 
Whittaker's 1904 Interference Zone 
initiated the entire field (Potential gradients) 
of superp otential theory. Normal EM Energy: 
May be positive, or 


negative, or fixed 


Hidden 
Bidirectional 
EM energy flow 


Hidden 
Bidirectional 
EM energy flow 


Scalar Potential 
Beams 


Whittaker/Ziolkowski 
Transmitter Arrays 


© TE Bearden 1994, 1999 ( 8 to 20 harmonic wavepairs each ) 


Figure 5. Scalar potential interferometry (between the two sets of bidirectional 
longitudinal EM wavepair functions) produces all EM force fields and waves. 
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4) Two Types of Mutual Assured 
Destruction (MAD) Systems 


el 
= Sane system: penta 
=» Turned off or on standby 

Wait until attacked or attack is imminent 
Humans consider situation, make strike decision 
Command order issued to weapons officers 
Human finger initiates launch sequence 

Usually requires code entry, etc. for assured launch control 


= Insane system: 
— Computer periodically (e.g., every 2 hours) initiates launch 
= During sequence, there is a period (say, 2 min.) where 
operators can enter stop order (usually coded) 
— if correct stop not entered, weapons automatically launch 
— if correct stop entered, computer resets, and after 
another 2 hrs, automatically reinitiates the launch sequence 


fe) pee (er TE eae 
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Psychoenergetics Weapons Teams 
<@> Mentally Disable All Personnel 


(COUNTERS ALL SANE MAD SYSTEMS) 
(NULLIFIES HUMAN COMPONENT OF ALL WEAPON SYSTEMS) 


ELECTRICAL ~ 


Effects arise in local spacetime, 
simultaneously in all minds in 
the targeted area 


* Site personnel insta 
hyprogo c and menta 
contr - 


+ Distant weapon controller 
teams coord crew actions 

* Standdown insane weapons to 
maintenance standby. 

* Mindsnapper then strikes, 
kills all personnel, and 
nullifies site for months. 


indicators: Two A-10 incidents 1997, LIDA device since 1950s. (©) 00 TE HEAFORN 
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Strikes Against Special Ship Ss 


and Energetics Weapon Sites 


e Via powertul scalar EM pulses in each targeted area, so sharp time4erks occur 
= Mind and its operations exist in time but not in 3-space 

- Coupling interaction of mind operations to body occurs through flow of time 
= Flow or change of flow of time must be smooth, for coupling of mind to body 
Sharp jerk in time flow snaps mind's coupling to body, instantly separates mind 
Instant death for every virus, bacterium, cell, insect, mammal, living creature 

e Contaminates struck sites for months, perhaps a year 


Note: In other words, this is the part of the Bh barn barrage” 
that attacks the enemy's response capability (i.e., his “artillery” ) TE BEARDEN 1996 
and his “airpower") and suppresses use of the 
“mindsnapper” weapons provides 100% assurance of success. 
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"MINDSNAPPER" ATTACK ON SPECIAL 
SHIPS & ENERGETICS WEAPONS SITES 


"We have a new, fantastic weapon ... so powerful that, if 
unrestrainedly used, it could wipe out all life on earth.” 


< ‘ J Z 
~ \ s 4 
\ ay ~~ o 
\. a 
. x -_ 
=, “a 
A i (4 
~ LY 

SS the 
‘ 4 


— > a © Kline enspied lose from 
~ke iS bodies fevery living thing) 
e Struck areas completely 


"7 = sterilized of all life 
f q * LWs emitted; slow decay 
of time-charge makes 


TARGETED contamination persistent 
AREAS e Tested twice in Afghanistan 
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How Much Off Guard Are We? 


e Slide 1 
e Slide 2 
e Slide 3 
e Slide 4 
e Slide 5 
e Slide 6 


e Slide 7 
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How Much Off Guard Are We? 


a oon U.S. forces have no energetics weapons or 
defenses against them 


=» No DoD general, military officer, or enlisted person 
reporting to the government of the United States has any: 
= Training in energetics or energetics weapons 
— Experience in energetics or energetics weapons 
development and usage 
— Training in strategy, tactics, deployment, and 
employment of energetics weapons 
- Knowledge of energetics weapons effects and 
capabilities 
— Knowledge of the energetics weapons, tactics, 
deployment, and employment by the KGB/Russians 
s Civilian and military, scientific and intelligence, and news 
media personnel do not oot energetics weapons 
effects happening right over their own heads 6 1. «0x 
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= Kill of U. S. Ss. Thresher i in 1963 not recognized Left enti. 

= 23 years of KGB weather engineering, particularly over U.S. and 
North America, ignored and not recognized. 

= Decades of irradiation of U.S. Embassy, fatally injuring three U.S. 
Ambassadors, health changes in personne! shrugged off ineptly. 

= Massive building of underground sites, all through former 
Soviet Union, famely speculated as perhaps "ABI" system or?. 

= 7985, 1986 Soviet kills of U.S. aircraft, spacecraft, personne! ignored 
as "accidents" by legitimate U.S. communities. 

= Quantum potential strike on soldiers in Gulf war ignored. 

s nner potential deterioration of U.S. populace's immune systems 
ignored, 

= Exchange of earthquakes and massive retaliatory destruction of 
Soviet missile ammunition storage sites, 1986-1989, iqnored. 

= U.S. scientific and military communities adamantly refuse to rework 
electromagnetics, though known to be seriously flawed. 

= Refuse to apply Stoney/Whittaker work to engineer hidden variables, 
even though present quantum mechanics aiso knownto be wrong 
because it does not contain such “hidden order." Erma vm TEER oy 

= Refuse to develop, structure, and apply Bohm's quantum potential, 
for instantaneous action at a distance. Russians developed it. 
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How Much 
Off Guard Are We? 


® Kill of U.S.S. Thresher in 1963 
— Not recognized. 
— Left signatures. 
® 23 years of KGB weather engineering 
=- Particularly over U.S. and North America 
— ignored and not recognized. 
® Decades of microwave irradiation of U.S. Embassy 
=— Fatally injured three U.S. Ambassadors 
— Induced health changes in personnel 
= Shrugged off ineptly. eh CEE vote 
® Massive building of underground sites 
= All through former Soviet Union 
— Lamely speculated as perhaps "ABM" system or?. 
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How Much 
Off Guard Are We? 


@ 19385, 1986 Soviet kills of U.S. aircraft, spacecraft, 
personnel ignored as “accidents” by legitimate 
U.S. communities. 

® Quantum potential strike on soldiers in Gulf war 
not recognized, ignored. 

® Quantum potential deterioration of U.S. 
populace's immune systems ignored. 

® Exchange of earthquakes and massive retaliatory 
of Soviet missile ammunition storage 
sites, 1986-1989, ignored. 
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How Much 
Off Guard Are We? 


@ U.S. scientific and military communities adamantly 
refuse to rework electromagnetics, though known to 
be seriously flawed. 

® Refusetoa Stoney/Whittaker work to engineer 
hidden pete even though present bs Sho 
mechanics also known to be wrong because it does 
not contain such “hidden order.” 

® Refuse to develop, whaacataaly structure, and apply 
Bohm’'s race e srigoae which gives 
abasic ton at a distance and great energy 

e) sehanewrag deve ] quantum potential Weehrne: 
which obsolete a r other weapons, ene 
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From The Huntsville (AL) Times 18 Sep 96: 


“Retired Gen. Wayne Downing concluded that U.S. forces 
are so far superior to potential foes that opponents have 
turned to terrorism as the only way of challenging them.” 
The Times also provided the information that 

Defense Secretary William Perry agreed with 

Gen. Downing's conclusion. 


Pattts 
irom 
Emb. 
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» JUST HOW MUCH OFF GUARD ARE WE?" 


Blind Euphoria to Even the Ballistic Missile Threat 
e U.S. National Intelligence Estimate (NIE) released in Nov. 
1996 states there is no foreseeable threat to the U.S. from 
“indigenous missiles" for at least 15 years. 
e Clinton has claimed a program for ABM defense is too 

expensive, would violate ABM Treaty with former USSR. 
« Soviets developed an ABM system in violation of the treaty. 
e In June 96 Russia test-launched an SS-19, their 26th ICBM 
test in 5 years. 
e "Russia still retains and is modernizing a vast nuclear 
arsenal... still the only nation of earth that could destro 
rica in a matter of minutes. Indeed, given the weakness 

of the Russian Arm fay Russia's supe: a ei ambitions rest 
more than ever on its nuclear capab. 
* "For the first time since the dawn of i nusdear age, thereis 
not a single Russian missile pointed at America's children.” ** 
Comment: Punch a computer button and the missiles are 
pointed! The armed missiles are still there, ready and waiting. 
Bulleted info courtesy Washington Inquirer, June 24, 1996. * House Nat'l Security Chrmn, Floyd Spence. 

© we te pomoce Bill Clinton, State of the Union essage. 
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_ Possible Targets: 1995-9 
.  Esealation Phase 


Ne ar (Based on 1986-87 test program) , ; 
A WY XY : 
| n 
4S 
\ 
Earthquakes n Power Grids & 
Distribution Systems 
Missiles / 


Satellites 
( »)) 
Radio/TV 
Subs trai & Communications 
Microwave Nets OQrarceaes and Computer Nets 
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a All senventional weapons use ' propagation 
through 3-space of matter or energy or both 
- Matter (bombs, missiles, projectiles, etc.) 
— Energy (EM force fields, sonic force fields, etc.) 
= Basically one-to-one, or one "bus" to many-on-many 
— Finite propagation velocity v' where O0<v sc 
- Time delay: Shielding and pre-strike retaliation possible 
= Structured Structured quantum potential propagates 
vacuum ordering (vacuum engines), instantly 
— Zero time delay (through multiply-connected spacetime) 
— No propagation "through space", no "velocity" as such 
~ Easily one-to-many, without limit 
- Dramatic energy amplifier (gates, amplifies flux ordering) 
- Effects arise in local spacetime; no shielding possible 
- No range limit, since striking distance always zero 
= QP weapons obsolete all other weapons 


PATE. caps 
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Yugoslav Earthquake, Apr. 15 
Followed by Cold Explosion [1979 


Magnitude 7.2 on Richter scale 
Epicenter 33 km. deep sais ai 
More than 100 aftershocks 
At Kamenari: 
» Adriatic sea mushroomed up 

Like atomic bomb explosion 

Signature of a cold explosion 

Similar to Apr. 1984 test off coast of 

Japan, near Kurils (see inset graphics) 
Note that April is a significant test 
month for the Communists (preparing 
official reports for May Day?) 
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COUNTERING AN INSANE QP WEAPON: 


Quantum Potential Psychoenergetics 


<@ Strike Mentally Controls All Personnel 
CONTROLLED PERSONNEL DISABLE INSANE QP SYSTEM 
(FOLLOWED BY PERSONNEL KILL OF ENTIRE CADRE BY MINDSNAPPER) 


Bey 000 is 


Effects arise in local spacetime, 
simultaneously in ail mindsin 
the targeted area 


(> 
(ec) 10m TE. 2ta ew 


MINDS ARE INSTANTLY PLACED 
INTO WAKING-- BUT DEEP -- 
HYPNOGOGIC TRANCE 

STATE INSERTED THOUGHTS 
ANALOGOUS TO HYPNOTIST. 
PERSONNEL FUNCTIONIN AN 
ALTERED, COMPLETELY 
CONTROLLED PERCEIVED REALITY. 


Indicators: Captain Button's lengthy A-10 incident in 1997, LIDA device since 1950s. 
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Gulf War Disease: KGB QP Weapon Induced 
ST Curvature Engines for a Cocktail of Diseases 


as aR ea oe ee © 1999 T. E BEARDEN 
AAV > 
Distant Scalar Potential 
interferometer with 
iterative self-targeting 
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. Self-Targeting in Inner EM 
<@>. Channel Can Produce a 
~" Quantum Potential 


energy transmission 

is direct and instantaneous. Energyinput to one 
single participant will simultaneously appear in all 
other i , the amount depending on their 
fractions of participation with the input station. 


eo; 6) = 


Se SE ees SS Ss 
@Q=seSsSSee2ze@ TIME N 


NARROVANG OF INTERACTING 


POTENTIALS INTO LASER-LIKE TA r AMONG 
BEAMS, BETWEEN TWO PUMPED ALL PAIRS OF INTERACTIN 
SOURCES. NOW ONLY PUMPED SOURCES 
ONG L WAVES CONNECT 
LINKED OBJECTS. @ 100. Hs, 1m. sencEN 
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TIME 2 


N's are nodes participating 


oss Ssese@ TIME N 


No inthe quantum potential. 

a Iterative retroreflection between any pair of b. The quartum potential exists as narrow, laser-like 
nodes narrows the interconnecting potentials beams between participating nodes, even when 
to a laser4ike, bidrectiona beam. Iterative the nodes are widely separated The beam space 
thee conjugate reflection provides self- = TA COreTeCan, transmission is instan- 

eting. ous. 


© 199, 195 TE BEARDEN 


Consider the hidden Stoney/Whittak er bidirectional EM waves that comprise the 
potential from each source node. If these nodes have sufficient inte metry of 
dynamic material form, then self-targeting occurs between the two nodes of any 
nodal pair. By iterative phase conjugate reflection, the scattering is narrowed 
into interconnecting wavepairs, in laserdike beams, between each two nodes. 


Thus the interconnecting potentials narrow into laser-like, bidirectional beams. 
The Coulomb gauge mayapply, and a quantum potential may be formed. 


Figure 30. Mechanism for generating a quantum potential, by iterative 
self-targeting induced into a system of multiple scattering nodes. 
Once a QP is established, spatial separation has little or no effect. 


http://www.cheniere.org/images/weapons/QPotl2sm.jpg8. 11.2003 1:26:48 


http://www.cheniere.org/images/weapons/QPotl3sm.jpg 


3 see Major Principles for Use of 
“e Quantum Potential Weapons 


= Must disable dead-man fuzing prior to massive 
use of scalar interferometry weapons. 

=» Must assure immediate, complete nullification 
of unique enemy assets (quantum potential 
assets, special ships, and energetics weapons). 

= Personnel can be destroyed instantly with 
mindsnapping; area is sterilized of life, and 
effect persists, gradually dying away. 

= Personnel can be disabled instantly with various 
psychoenergetic weapons; area not sterilized. 

= Personnel can be destroyed in short order by 
using EM BW weapons; area not sterilized. 

= If foe has energetics weapons, then it is a 
quick-draw "gunslinger" contest unless insane 
MAD systems deployed. 

=» Complete surprise is of decisive importance. 

= Tailor effect used to specific target, objective. 

= Note: Must use "insane" MAD systems to defer. © **'© som 
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e4S5e% Quantum Potential Weapons: 
‘gee? Major Principles (Continued) 


= Three major classes of use exist: a 
— Use of bulk energy only (as in bulk heating or cooling) without 
substructuring 
~ Use of internal structuring of the bulk energy, so that vacuum engines 
appear in target 
- Use of more deeply nested engines allows direct intervention in mind, 


long term memory, perception, thoughts, emotions, personality 


# Use of vacuum engines allows engineering at a distance of: 
- Atomic nuclei including structures, reactions, and transmutations 
- Bulk matter including translations, lattice bonding, chemistry, chemical 
~~ tnteractions, electromagnetic interactions 
- Deep biological contro! systems such as 
é Beckers cellular pontaal (recovery) system 
> Popp's cellular control system 
- Celis including: 
“> Structuring, differentiation and dedifferentiation 
» Genetic changes, chemical changes 
> Induction of disease states without normal disease vectors 


~ Min d/matter interface, ic pee long-term memory, perception, 
~ emotion, thought, mental state 
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Instantaneous Communication by a 
Quantum Potential 


Note: The term 
“quantum potential" 

is used in an @ 1998, 19957 E BEARDEN Selected cipart © by Lotus SmartPics ™ 
extended sense. 
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¢ Separated points are superposed in MCST 

¢ Connection is instant and bidirectional 

¢ Propagation through ST does not apply 

¢ Energy or vacuum engine input to one station 
instantly appears at each and every other station, 


undiminished in magnitude 


=" at h Fi see a a Ni 
=. 
“we 


“ 


° ak | station may insert energy 
engines 
e Phase conjugation insertion 


© TE BEARDEN 1938 negates 
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Seeks in Tangshan, China 


e 7.8 on Richter scale 
e Hundreds of thousands killed 
e Accompanied by extensive light, 
electrical effects 
= Starting 3 to 5 days before 
= Communications interference 
within 250 kr 
= Sky lighting observe al @T E BEARDEN 169 
e [Personal comments] 
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Counting Rifles: Put up or shut up! 


(Exchanging Earthquakes) 


- Quebec 
- Pasadena 


-Armenia 
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18 Jan 89 


- Soviet Central Asia 23 Jan 89 


ete NA iivew wee ay 
- Bakers sfield| et al 


Various 
7 6. GARDEN 10 
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instant Communication 
by a Quantum Potential 


The space is multiply connected; i.e., a 
power —_—- of 1 watt on any uy con 
node has a fraction of that power also 
appear simultaneously at each other 


node. Once the QP is established, 
spatial separation has no effect. 


RCVR |# 
XMTR 
MASTER 
N's are nodes 
@) tee0, 1005 TE BEARDEN participating in the QP 
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Westemers Do Not React to Slow Threats 


BOA CONSTRICTOR LIGHTMING STRIKE 


Westerners tend not to react to slowly increasing things, 
but react to rapidly increasing things. 


os, 
(o ieee Ta Mane 
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CHARACTERIZING A GIVEN RISK OR RISK FACTOR 


Probability of 
Materializing 
1.00 
0.75 
0.500 
Unlikely 
0.25 — 
Very 
Unlikely 
0.00 — 


0.00 0.25 0.500 0.75 1.00 


Negligible Marginal Critical | Crisis | 


Consequence (or Disutility) of Risk 
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TECHNICAL RISK MANAGEMENT 


SUPPORT RESEARCH IS TECHNICAL RISK REDUCTION 
AND MANDATORY FOR ANY EMERGING TECHNOLOGY 


- eee 


~~ 


“ 
ON 


* 
ee ee a 


ee ees 


NEGLIGIBLE 


Le 
SUPPORTING TIME RISK 


PHENOMENOLOGY ——————————® 
EXPERIMENTS AND MATH MODELING 
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Aum Shinrik 
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Chemical plant (the first four stag es for productio Li 
~—a! 


‘ 


Reference: Senate Subcommittee Hearings 
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In Scalar Beam Interference Zone 
EN 

© De-phasing of wave/antiwave pairs occurs 

* Zero-summation destroyed 

e Ordinary EM reappears [Whittaker 1904] 

e Ordinary energy appears or disappears 

(i.€., may produce heating or cooling) 

e Energy bottle effect Pa ete ae 

e CanaddorextractEM energy Sa fa 

« Can produce specific ST curvature engines 
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w Physicist Schappeller a 
Auralaz Munster, Austria: 
— British Intelligence interview, about 1948 
—Used Kaluza-Klein theory 
—-Worked with Russians 
= Schappeller claimed he could: 
—Cause “implosions” rather than explosions 
— Use gravitational and electromagnetic 
energy 
— Cause large areas of the ocean to freeze 
— Tap earth-ionospheric field 
- Produce enormous energy 


= This is precisely what Hellman worked 
on in the USSR, after WWIN 4 wssrexs0s 
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Initial Soviet Plan for 
Cold War, After WW II 


= Develop and deploy SAM bomber aarente 
#» Catch up in atomic weapons ay | 
=» Master and apply rocketry CrHeK> | 
= Wed atomic warheads to rockets ~~. 
= Initiate "Cold" War N 
—Bleed the dragon 
— Guerrilla wars 
— Terrorism 
—Insurgencies — 
= Find, develop, and weaponize ~*~ £°% 
next ‘great technical breakthroug :y> 
area as highest national priority 


http://www.cheniere.org/images/weapons/StalinPlansm.jpg8.11.2003 1:27:27 


http://www.cheniere.org/images/weapons/Stalinlsm.jpg 


Josef Stalin: Absolute Dictator 


OTE BEARCEN (iT 
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* Secret police and spies everywhere 

* Purged his own officer corps 

* Always deeply suspicious 

* Regularly purged his enemies or those 
perceived to be shaky or untrustworthy 

* Absolute power, justice had nothing to 
do with it 

* Opponents often just disappeared 
in the night, never to be seen again 

* Secret police often tortured, killed them 

* Others sent to slave labor camps to die 
by severe work, starvation, and beatings 
or downright massacre 

* Had experienced unusual abilities of 
Wolf Messing, so knew that some 
persons could do unusual things 

* Forced Soviet weapon physics into this 
psychoenergetics realm also 
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Jose tal in 


, 


moe ff 7, 
Thof ‘Orr maLini fo of a A : " ‘ling 
AGATE ieee a _— Sa ee) 
2) FTTH ’ } =) 
: ‘tivize Sovier far Assembled Academy 


"The destiny of communism has been frustrated by the U.S. development of the 
atomic bomb. That is not the last ttechnical Mester The next one 
be Soviet! You will provide me wi pal ee new technical through ata 
speed, or / will have your heads. Do! e myself clear, comrades?" 
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see Significant 
Soviet Statements 


= "In the final revolution, it does not matter if three-quarters 
of the earth is destroyed, so long as the other quarter 
emerges communist." [Lenin] 


=» “Ifa means of total neutralization of foreign missiles is to 
be found, it can only come from a group of new principles 
in physics, called energetics." [Nobelian Petr Kapitsa, to Nikita 
Khrushchev, in answer to Khrushchev's demand for a 100% method of 
defense against long range missile attack.] 


= "We will bury you.” /Khrushchev, to Nixon, Kitchen Debate] 


=» “We have a new weapon, just within the portfolio of our 
scientists, so to speak, which is so powerful that, if 
unrestrainedly used, it could wipe out all life on earth. 
It is a fantastic weapon." [Khrushchev, speaking to the 


Presidium, Jan. 1960] © m6 Te SeARDEN 
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B Ty BEARDEN) 1895 


CAPTAIN AMY SVOBODA 


: <p 


- = = Al 
® Nightutraning mission Nay 27e 1897, \ 
® From same Wing as Gaplain bution K 
© iis Was asecond) psychoenengetics strike 
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T-Polarized Beam Projector 


For intercepting and Distart Masses 
at Various Angles and Distances 


A beam projector interferometer Spacetime 
may be swept in azimuth and curvature 
elevation, under computer control. engines act 
The interference zone can be within any 
quickly swept through the intercepted 
surrounding volume of space. mass 


Interference 


zone for 
= time-density 
2 waves 
 . 


Lae 


© T.E BEARDEN 1998 
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4 Possible Tests (1) 


° | zee salacke dgoldods in Urals 


‘e/c deat 1 transmission 


Jestruction of USS Thresher nuclear 
“gutimarine, Apr. 10, 1963 

SUN BENE AEE XP OSIM cial ates Base 
ocean underwater, 100 miles north 
of Puerto Rico, Apr. 11, 1963 


Ff) eh TE Sea ey 
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. Eight F F-111's downed in Vietnam 
immediately after deployment 

= Several large earthquakes 

= Mysterious aircraft losses in groupings 

= Numerous underground "nuclear" tests 

= Nuclear tests at Semipalatinsk without 
associated seismic activity 


= High altitude rumbles, snaps, booms 
= Ge BUoth ose 


= Over We West Coast of U.S.in gms 


Hat] 
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e Blindi 
(up to 
° Cold Explosion off Kurils 1984 
- - Then test of giant Tesla shield 300 mi. dia. 
e Tests offset from shuttle launch Nov. 85 
e Kill of Arrow DC-8,Gander, NFLD Dec. 1985 
e Titan kill, Vandenberg AFB, CA early 1986 
e Kill U.S. Challenger, off Cape Canaveral 1986 
e Earthquakes induced, 1986-88 
« Dozens of tests of shields around the world 
e Decades of radiating U.S. Embassy in Moscow 
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OS: ssible ve ests | 4 


° scEnpineehag of weather since 1990 by Y varie 


sib in WA in 90s 
Ba flail dudding test in W 


e C-130 engine ee kill @ wes TE ENRON 
e TWA-800 kill 1997 
e Gulf War Disease Induced, 1991 
° tab ul Pad le systems of U.S. 
albeit del 

Fsychoenergetic control of Captain Button 
° Psych Denergetic control of Captain Svoboda 
° iwiee in 1997, wit Rein days of full strategic 


«e 
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Mushroom cloud rising from sea 


e 0514 hrs, 9 April 1984 
e Gray-white cloud appeared 
e Rose 60,000 feet in 2 minutes 
¢ South of Kuril Islands 
= 180 miles southeast of Hokaido 
— 200 miles from Tokyo 
Soviet missile testing schedul 
about 350 miles away, at 2100 hrs, 
9 April 1984 © 19997. E. BEARDEN 
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Launches from Cape Canaveral 
and Vandenberg AFB 
Provided Practice Targets of Opportunity 
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Thermometers 


Calorimeters 


eh fe) 


Radiation Counters —-—___ 


Experimental Region 


Figure 32. Embodiment of an instrumental array sufficient to discriminate when 
time-density charging has occurred, and that transduction of time-charge 
decay is occurring. © TE BEARDEN 19% 
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Time-Polarized EM Wave a eter reat Space 
Time Curvature Engines in a Distant Interference 
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Transmutation of Radioactive Nuclei at a Distance 


interferometer (may be multiple 
beam or single beam) is 

on d through the radio- 
sotopes of t 


nuclear 
wastes to be neutralized. 
Specific engines may be used 
for altering specific sotopes. 
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Active Spacetime 
Curvature Engines 
Spacetime Zone of action 
curvature 
engines act Se 
within any x\ 
intercepted 
radioactive 


wastes 


Nuclear wastes 
in amram. in 
ditches, in 
containers, etc. 
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Transmutation of Radioactive Nuclei (2) 


Active Spacetime 
Spacetime Curvature Engines 
Specific spacetime curvature curvature Zone of action 


engines used are to add excess engines act 
energy to selected radio- within any 


nuclei, including intermediate intercepted 
decay isotopes. In this way, radioactive 
decay is dramatically speeded wastes, adding 


excess energy 


Nuclear wastes 
in pied in 
ditches, in 
containers, etc. 
mission 


Control SS J oS 


©) TE BEARDEN 1998 


Engines 
ie Calculation 
Waveset 2 
Generator 
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NYPICAal SHIEIG Test) NOMEN ROUTE TO Japan 


18-27 km diameter 


Asahi Evening News, Tokyo 
June 22, 1982 


Multiple tests seen per month, for years. 
Pilots simply ceased reporting them. 


17 £ SCARDEN (954 1855 
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To win its freedom in the long run, usually a group must 
defeat its attackers or suppressors af Jeast twice. 
* We fought the British twice for our independence. 


We are fighting ourselves twice to free the 
Slaves. American Civil War oo 
- Civil rights struggle ee 


We beat the Germans twice, in WW | and WW II 
* We beat the Hispanics in the Spanish-American War. 


That's o (They're winning the second by crossing 
the border. The The U.S. is becoming a Hispanic Nation). 


But we also have some unfinished business at hand. 

| * We checked the Russians in the Cold War. Once. 

_ * We checked the Japanese in WW Il. Once. 

| * We checked the KGB in the Cold War. Once. 

| * We checked the Communists in the Cold War. Once. 
| * We checked Saddam Hussein in the Gulf War. Once. 
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oe om » (LAS ae Scalar EM Interferometer 
(LASI) Accident Near fh eri 1958 


GQ) 1 Mase ee, oe 


= 1958 nuclear explosion near Urals 
= Signature of large scalar interferometer (LASI) accident 
= Buried atomic wastes suddenly exploded 
=— Large region contaminated to this day 

= Soviets were well along with advanced LAS] prototypes 
and testing 
— Khrushchev announced forthcoming advent of these "fantastic" 

weapons in Jan. 1960 

— 1958 difficulties could have been resolved by 1960 

= Expected 1958 cause: transmitter short-out and 
failure in a nearby LAS| discharged its cumulated 
energetics beam energy into the ground 

« Spreading ground pulse struck nearby atomic wastes, 
fissioning nuclei 


http://www.cheniere.org/images/weapons/UralsAccsm.jpg8.11.2003 1:28:28 


http://www.cheniere.org/images/weapons/USparadxsm. jpg 


expensive, p; “I 
oie IA te 
oe eo. 


A= 
z =, 


on 
Simple, cheap, \o = 


16, 0, 1 Te eee 


http://www.cheniere.org/images/weapons/USparadxsm.jpg8.1 1.2003 1:28:31 


http://www.cheniere.org/images/weapons/Warplansm.jpg 


THE KGB/YAKUZA-AUM WAR PLAN 


Dud all quantum potential weapons in other nations via psychoenergetics. 
Remove U.S., Israel, Brazil, West Europe as military powers. 

Destroy nuclear weapons, hostile energetics weapons, hostile ships, 

80% of targeted populaces in first hour of strikes. STRIKE! 


LEASE TRAIN ESCALATE 


: > 
s) 
1990.91 
Aum/Yakuza » 
Acquired 
Use of on-site 
Russian 1991-94 2 
ScalarEM Began extensive 
(Energetics) training of AUM- 
Weapons. Yakuza crews x 
Began in Russia, with Began 1999-99 cted 
Geosurvey practice firing lone U.S. targets, law 
of TestRange | into Western strategic deception plan. _— 
(Western Australia. Jteam | 1.2 a/c? USAir 747? ae terrorist BW, & WMD attacks. 
Australia) took over world- TWAS00 C-130 Enhance BW Infections with QP wpn. 
for training. wade weasner ValueJet? A-10s When ready,counter insane QPweapons 
KGB Tested QP | engineering. Surged electrical grids. with psychoenergetics, Destroy QP wpns. 
population wen | Preparing for Worldwide practice kills, Dud all nuclear weapons worldwide; 
(Gulf War occupation of scalar interferometry. Time-snap ships, scalar weapons sites: 
Syndrome) West Australia. QP modification of Attack major target populations w/QP. 
198, ee Te BEARDEN selected pathogens Then cleanup with interferometry strikes. 
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Why Western Science is 
Ignorant of KGB Energetics 


Western physice-a are seriously flawed 

Only just rediscovering longitudinal EM waves 
No knowledge of using time-polarized EM waves 
Does not know a powerful GR is hidden in EM 


Hotly defends errors, ignores for a century 
Determined to push big nuclear science 


suppresses research to approved dogma by 
rigorously controlling precisely what pecicy the 
funds can be used for 


* 
* 
* 
e Ignores inner structure of potentials, waves, fields 
- 
* 
* 
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Transmutation of Radioactive Nucile/ at a Distance 


Active Spacetime 
Curvature Engines 
Interferometer (may be muitiple Spacetime Zone of action 
beam or single beam) is curvature bs 
P d through the radio- 
s 


engines act 
es of the nuclear 
wastes to be neutralized. 
Specific engines may be used 
for altering specific Eotopes. 


Waveset 1 


Nuclear wastes 


ier 
Pee 
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THE YAKUZA 


THE YAKUZA 


(JAPANESE MAFIA) 


To do business with Japan is to do business with the 
Yakuza 


The Last Samurai, Defending Bushido 


e 3 Major Yakuza Groups, In 
Coalition. 
e Penetrate Japanese Government. 
e Open Offices, Signs on Street. 
e Public Romanticizes Yakuza as 
Last Japanese Samurai 
e In Large High-Tech Corporations. 
e In Control of Japanese Banks. 
e Japanese Real-Estate Rip-off. 
e $500 - 1,000 Billion per Year 
Income. 
e Rapidly Spreading in U.S. 
e Uniting Mafia Groups Worldwide. 
e Coalition with Aum Shinrikyo. 
e Leased Russian Energetics 
Weapons. 
e Crews On-site in Russia, Trained. 
e Practice Firings into Western 
Australia for Three Years. 
(Dozens of Shots per Month) 
e Now in Escalation Phase, Killing 
U.S. Targets. 
e All-out Strike on U.S. ready 1999- 
2000. 
e Now held in check by KGB, dead- 
© 1995, 1996, 2001 T.E. BEARDEN man 
fuzed by small nation friendly to U. 
S. 
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Yugoslav Earthquake, 
Followed by Cold Explosion [id& 


=» Magnitude 7.2 on Richter scale 


= Epicenter 33 km. deep maa ge 
=» More than 100 aftershocks ier N 

SNS ea 
= At Kamenari: WG 


- Adriatic sea mushroomed up 
— Like atomic bomb explosion 
— Signature of a cold explosion 
— Similar to Apr. 1984 test off coast of Japan, near 
Kurils (see inset graphics) 
= Note that April is a significant test 

month for the Communists (preparing 
official reports for May Day?) © 14 went ne 
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Transduction of EM wave types by successive phase conjugation. 


[ell] 


/\/* => CELLED 


TRANSWER SE EM WAVE PLUS LONGITUDINAL EM SURGE WAVE 
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iitt MN MN 
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Figure 1. Transduction of EM wave types by successive phase conjugation. 
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Time-charging and Time-density excited states 


[ell] 


ELECTROW ABSORB S PHOTOW ELECTROW ABSORB S TIME 
ENERGY, MOVES TO HIGHER DENSITY, MOVES TO DIFFERENT 
ENERGYLEVEL. DECAYS TIME DENSITY LEVEL. DECAYS BY 
BY EMITTING PHOTON EMITTING LON GIT UDIN.AL OR 
ORs eT PSEUDOLONGITUDINAL 
-" - 7 _ FHOTOH 
ri ee a. a etl ‘ 
' ‘ ‘ V lf t : ‘ AE 
rot 1. adtramalni 7 ro 1 | aE ram ain i-— 
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ee "i. a Pai ‘i | ms “e in - a / | ie 
Figure A. Excited energy density lewel. Figure B. Excited time density level. 


© T.E FEARDER 
165 


Figure 2. Time-charging and Time-denaity excited states, contrasted to 
ordinary spatial energy excited state. 
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Interference for transduction in slow decay of time-density excited states 


[ell 


TO ee 
wf™ SA Iti 


TRANSVERSE EM WAVES INTERFERENCE LONGITUDINAL 


ZONE Ekd WaAweEs 
INTERFERING 
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Figure 3. Interference processes for transduction in Sow decay of 
time-denaity excited states. 
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Infolded longitudinal biwaves composition of a scalar potential 


GALLOPING 
WELOCITY sital Potential ra TE BEARDEN 
x % % ETC 
Vavg LEN A AN whe Wavepair #3 
HARM OMICS ae 


Secor Ne Wavepair #2 


avg es Akg 


ETE 


SUBHARM ONICS 


Wavepair 4 


x © ETC. 


DISTANCE 


The Structure l= 


A harmonic set of longitudinal wavepairs. In each wavepair the two waves 
supepose spatially, buttravel in opposite directions. Thetwo are phase 
conjugates and timeteversed replicas of each other. Thus they comprise 
a coupled longitudinal wave and antiwave. Each wavepair isa 
time-density wave and therefore an Gectrogravitational wave. 


Figure 4. Infolded longitudinal binaves (time-density EM waves) composition 
of a scala potentia. 
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Scalar potential interferometry produces all EM force fields and waves 


[ell] 


(Use of Hidden Information Content of the Field) 
(Can Provide Action-at-a-Distance) 


Hote: 
Whittaker’s 1904 paper 
inttiated the entirefield 


Interference Zone 
[Potential gradients ] 
Horma EM Energy: 
May be positive, or 
negative, or fixed 


Hidden 
Bidirectional 
EM energy flaw 


Bidirectional 
EM energy flaw 


ra Whitt a ker! iol howe ki 
boo Transmitter Arrays 


saad [€ to20 hanmmonic wavepairs each J 


Figure 45. Scalar potential interferomety (between the tvo sets of bidirectional 
longitudinal EM wavepairnunctions) produces all EM force fields and waves 
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Some serious flaws and errors in classical EM theory (#1-16) 


GS) MS Ge one oo 


Eliminates the Intema EM Inside the Scalar Potential. 

Equations Still 4ssume Maten a Ether Per Maxwell (Unchanged). 
No Definition of Electrica Charge or of Scalar Potential. 

Use of Force Fields in Vacuum is False (and Known to be So). 
Treats Charge q as Unitary Instead of Coupled System q = ¢q)miq). 
Contuses Massless Potential Gradients as Forces (See #3, #4). 
Does Not Utilize Mass a5 a Component of Force (See #235). 


Erroneously Assumes EM Force Fields as Poittary Causes. 
Topology of EM Model Has Been Substantially Reduced. 

Does Not Include Quantum Potential or Action at a Distance. 
Does Not Include Superlumnal Velocity of Inne EM Components. 
Does Not Utilize Extended Near-Field Coulomb Gauge Effects. 
Does Not Include EMG eneratrix Mechanism for Time Flow. 

Does Not Unity Photon and Wave Aspects (Requires 7-D Model. 


Does Not Include Electron Spin and Precession (See 219, #24). 
Treats EM Energy 4s Existing In “Chunks,” Instead of a5 Flow. 


Figure 6. Some senous flaws and emors in classical EM theory (71-16) 


> FE.BCEPOGM Oe lr 
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Some serious flaws and errors in classical EM theory (#17-32) 


17. Confuses Energy and Energy Collection (See #16) 

18. Discands Half of Every EM Wave in Vacuum (See 222), 

19. Enoneoush Uses Transverse Vacuum VWvave; it's L ongitudind. 

20. Arbitraihy Regauges Maxwell's Equations to Eliminate Qvennity. 
21. Omits Phase Conjugate Optics Effects (he Ayulein Internal EM). 
-“?. Does Not IndudeEM Cause of Newtonian Reaction Force. 

eo. Emoneoush Assumes Separate Force Acting on Separate Mass. 


24. Confuses Detected Electron Precession Vaves as Proving Trans- 
verse EM Viaves in Vacuum (Remnant of Old “EM Fluid" Concept) 


ao. Dueto Error in Sting Wave, Omits the Ubiquitous Antiware, 

26 Assumes EquilibnumNot True Unless Include Vacuum Interactions. 

ff Higher Topology Required, to Model Electromagnetic Reality. 

268 Lorentz surface integration discards Poynting energy transport 

29. Has nothing a all to say about formof EM entities in massless space. 
30. Eliminates the infolded genera relatnaty using EN-force as curve agent. 
31. Does not indudelongitudina EM waves as time domain oscillations. 
32. Does not indude EM mechanism that generates time flow and flow rate. 


Figure 6. Some senous flaws and emors in classical EM theory (417-32) 


> FE.BCEPOEM Oe lr 
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Abnormal penetration depth of weak signals due to photon interaction 
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Figure 30. Sbnonmnal penetration depth of incident weak signals due to 
multiphoton interaction in a dense weak signal environment. 
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Amplified replica of body's signal complex to reverse cellular disease & damage 


[ell] 


Recorders & Broadband Amps Broadband Antenna Unit 


Receper-trans mitters 


Adjusting broadband signals 


i, bandwidth and arnplificatian 


Figure 34. Using an amplified replica of the body's own dense, broadband agnal 
complex ta irradiaeit, producing de=ply-penetraing and precise 
longitudinal EM weve sete that pump cells and reverse cellular 


disease ard damage. Th Me enen 
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Amplified replica of body's signal complex to correct a congenital condition 


[¢] 


Time density charge is structured to 
contain the precise spacetime cur- 


Datal=5= yveture engines for timereversal and 
Steering. Changing ocours quick y. 
Engines continueto workfor an 
extended period after charging 


Control Unit 


Alterations Recorders & Broadband “ames 


Recewer-trans mitters 


Adjusting broadband signals 


bandwidth and aroplifi cation 
Os by sdecting indicated 


alterations from database 


Figure 9. Using an amplitied replica of the body's own dense, broadband signal complex 
containing added alterations, toirradiate the body and produce deeply- penetrating precdse 
time-density charging for cellular ti mne-reversal, while steering the ti me reversal trajectory ta 


also correct a congenital condition. oe ee 
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The Tom Bearden Website 


The Anomalies in Navy Electrolyte Experiments at China 
Lake 


These novel experimental anomalies, like those of Cold Fusion, were 
caused by using time as an energy source by transducing time-energy 
into spatial energy. Transducing one microsecond per second of time 
into spatial EM energy, yields nearly 101! watts of power 


e Melvin H. Miles and Benjamin F. Bush, "Radiation 
measurements at China Lake: Real or Artifacts?", Proc. ICCF-7 
(International Conference on Cold Fusion—7), Vancouver, BC, 
Canada, Apr. 1998, p. 101. 


e Consistency of China Lake Anomalies 


e Anomalous LW EM Emission Phenomena at China Lake (1) 


e Anomalous LW EM Emission Phenomena at China Lake (2) 
e Sufficient LW-to-TW Transduction Ionizes GM Tube Gas (3) 


e Sufficient LW-to-TW Transduction lonizes GM Tube Gas (4) 


e Consistency of Anomalies 


e Consistency of Anomalies (2) 
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e Experimental LW Emission Phenomena in Electrolysis 
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Consistency of China Lake Anomalies 


» Variation in LW-TW transduction from experiment to experiment 


» Majority produced insufficient transduction to cause ionization 
discharge of the GM tube gas (to cause detection) 


» Correlation between appearance of anomalous radiation and the 


expected time periods to load palladium with deuterium sac 
—\Vithin few hours in co-deposit experiments where palladium is _— 
loaded with deuterium as it deposits from solution Return 
—Required days of electrolysis for rods that load much slower to. 

» The faster the deuterium loaded, the greater the interaction of Index 


deuterium in phase conjugating and self-targeting in lattice 
» Variation in GM detector readings 
—(Qne would read anomalous radiation, another would be blind to it 
=A few experiments gave simultaneous readings from two detectors 
>» Experiments perfectly consistent with LW-TW transduction, 
time-density charging, variation in GM time histories, and new 
conservation of energy law (GST E Bewsen 
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Anomalous LW EM Emission 
Phenomena at China Lake (1) 


* Anomalous radiation from electrolysis 


in ake alee processes 
— ) experiments producing excess power 
= Dental X-ray film showed exposure 


— Simultaneous control study: no exposure 
— 20 experiments without excess power: no 
exposure 
e Excess energy strongly indicates 
excess Tilmexposure = 
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Anomalous L'| W EM Emissio. n 
Phe en om ena at China Lake @) 


detector reaction when 

elect olyese with heavy water ongoing 

= > Several Geiger-Muller (GM) tubes gave 
SUFI fo detection 

— Reached 73 sic yma above background 

_ to anomalies y when ExPErIMents off 


- - Nuclear radiation is ionizing g 
— Transduced x-ray & gamma is ionizing 
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Sufficient LW-to-TW Transduction 
;CHIZRE GM pave Gas B ee 


some 26M detectors s show anomalo us 
high counts, some do not 
— Time histories of GM detectors are varied 
- Thsi2 his! fun)33 J f film £31) ee 
® E =X Jerimer it al results ci n : 1t with 
ait L W-tc 0-TW Fansvieten ineluding g dela; y 
- _ Time e-energy charging 


= New extension to energy conservation la w 


fr ™ 
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Sufficient LW-to-TW Ti ibd tion 
lonizes GM Tube Gas | 


¢ Time-history of detector involved 

— Some GM detectors show anomalous 
high counts, some do not 

— Time histories of GM detectors are varied 

= Uh histe oes of film vary wis 


- LW-to-T W Faneduerion including ala y 
— Time-energy charging 
— New extension to energy conservation la Ww 


http://www.cheniere.org/misc/chinalake/005.htm25.4.2005 2:32:39 


Next Slide Return to Index Previous Slide 


Consistenc y of Anomalies 


5 Vet W panednetanganea Paired poe 
experiment to experiment 

e Most experiments produced insufficient 
transduction to cause ionization 


e« Appearance of anomalous radiation 
correlated with expected time loading of 
palladium with deuterium “4 


— Within few hours in experiments where palladium 
loads with deuterium as it deposits from solution 


= Required days for rods that load much slower 
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Consistency of Anomalies (2) 


d, the greater 


- Prod U trey fimestavereats zones. 
Generating quasi-nuclei of H+ ions (protons) 


je Variation in GR detector readings 
e expen ene results predictable by 


- LW-TW transduction 


on and time-reversal zones 


= Varying time-density charging on GM tubes 
= Variation in GM tube experience historie: 


- Time-reversal zones generating electronuclear 
interactions and quasi-nuclei of H+ clusters 
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Experimental LW Emission Phenomena in Electrolysis 
a 


ee ae a —_ a a 


> Anomalous radiation from electrolysis i in ionization processes 
— Two expenments producing excess power 
-~ Dertal x-ray fim showed exposure 
= Simutaneous control study. No exposure 
— 20 expenments without excess power: No exposure 


» Excess energy strongly indicates excess film exposure 
» GM and Nal detector reaction when electrolysis ongoing w/heavy water 


— Several Geer Muller (GM) tubes gave anomalous detection Return 


= Reached 73 o above normal background counts to Index 
— No anomalies when experiment off —— > 
>» GM tube detects anything which causes its internal gas to ionize Previous 
— Nuclear radiation is "ionizing" radiation Slide 


— Transduced x-ray and gamma radiation is “iortzing" radiation 
— Sufficert LW-TW transduction ionizes GM gas 


>» Time History of detector involved 
— Some GM detectors show anomalous high counts, some do not 
= Time histones of GM detectors vary appreciably 
=— Time histones of fim vary minimally 


>» Experiments consistent with time-density charging, LVW/-TW transduction, 


and new conservation of energy law = * MelvinH Miles and Benjamin F_ Bush, "Radiation 
Measurements @ Chins Lake Real or Artifacts?" 
Proc. |CCF-7, Vancouver, BC, Canada, Apr. 1995, p. 101 
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A Visual Tour of what they don't want you to know about electrical 
circuits 


10 TRILLION PERCENT OF THE CURRENT 
PRODUCED IS WASTED! 


1. The scalar potential is a harmonic set of phase conjugate 
longitudinal EM waves. 


2. The dipole is a true negative resistor. 


3. The dipole's broken 3-symmetry initiates a spreading giant 
negentropic reordering of a fraction of the vacuum's energy. 


4. Energy flow contours surrounding a transmission line. 


5. Heaviside and Poynting energy flow components. The Heaviside 
component is often 10 trillion times the Poynting component, but 
is simply wasted in ordinary single-pass energy circuits. 


6. Negative resistance process v. positive resistance process. 


7. Lorentz's integration trick to discard the enormous Heaviside non- 
diverged energy flow component. 
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Circuits 


GALLOPING ; 
VELOCITY Scalar Potential 


ae oa ETC 


Wavepair @ 


Wavepair #2 


directions. 
The convergent wave set is in the imaginary plane, and hence is not observable. It is EM 
energy incoming to the potential (dipolarity) from the time domain. 


The charge's spin is 720 degrees, 360 in the real plane and 360 in the imaginary plane. 


Hence the charge receives the complex convergent EM energy, transduces it into real EM 
energy, and emits enormous energy at the speed of light in all directions -- which includes 
bidirectional pairs in 3-space (after the reaction, being after "observation"). 

This produces the fields and potentials from the “source charge or dipole.” 

Mandl and Shaw argue that the scalar (time-polarized) photon and longitudinal photon are observable 
only in similar pairs, which then makes the instantaneous scalar potential. Thus their quantum field 
theory work strongly supports the “negative resistor” interpretation of the scalar potential and our 
solution to the source charge and source dipole problem. 


Figure 1. The scalar potential is a harmonic set of phase conjugate 


longitudinal EM waves. 
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Wavepair #1 
mK ETC. Next 
DISTANCE Slide 
The Structure Is: 
»« A harmonic set of longitudinal phase conjugate wavepairs. “— 
* In each wavepair the two waves superpose spatially after detection, but travel in opposite on 


Circuits 


Note: Decompose the potential e Receives enormous EM 
between the end charges of the dipole energy In complex plane 
(similar to reactive power) 


Transduces it into real EM 
energy and emits it in all 
directions at the speed of light 


The emitted EM energy forms 
the fields and potentials and 
their energy, across space, Next 
from this "source dipole" ‘Slide 
* Basis established by E.T. Whittaker, 
"On the Partial Differential Equations = Return 
of Mathematical Physics," Math. Ann. t Index 
57, 333 (1903). Ignored since then. ~—_ 
Previous 
Slide 


LEGEND 
or 
Outgoing real EM energy 


Incoming complex EM energy 


Figure 2. The dipole is a true negative resistor. 
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Figure 3. The dipole's broken 3-symmetry initiates a spreading giant 
negentropic reordering of a fraction of the vacuum's energy. 
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Figure 4. Energy flow contours surrounding a transmission line. 
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Figure 5. Heaviside and Poynting energy flow components. The Heaviside 
component is often 10 trillion times the Poynting component, but 
is simply wasted in ordinary single-pass energy flow circuits. 
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Figure 6. Negative resistance process vs. positive resistance process. A 
negative resistor receives energy in unusable form, transduces it, 
and outputs it in usable form. A positive resistor receives energy 
in usable form, and scatters it into unusable form. 
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and then dissipated out of the resistor as joule heating, 


The Lorentz procedure arbitrarily discards the enormous 
Heaviside component that misses the circuit entirely and is 
wasted. This results in a non sequitur of first magnitude in 
energy flow theory . 


Figure 7. Lorentz's integration trick to discard the enormous Heaviside 
non-diverged energy flow component. 
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THE VIRTOAL TIMES 
CHASING THE WILD DRAGON: 


Foundations of a New Science 


By T.E. Bearden 
November 12, 1995 


It is a pleasure to accept the offer of John and Larry to write a column in their new InterNet 
magazine. Theirs is a great venture, and with the energy and knowledge they bring to the task, one 
can be confident of their success in making this a very interesting and informative publication. 


There is a new "rebel" science slowly being born, with most of the work being done outside the 
universities and orthodox scientific community. In the months ahead it will be my job to try to 
acquaint you with the gist of what's going on, and what all the excitement is about. 


This first article is deliberately just introductory, and its purpose is to interest you in the unusual 
fields we are going to be covering in more scientific detail, in future columns. We will also be listing 
a variety of references from the technical literature, which bear upon the various points addressed. 


In this first article a little of my own background experience [note 1] is given, so you can decide 
whether you will be interested in what we have to say! 


The real purpose of the column will just be to present information that you may not be able to readily 
obtain any other way. We will not argue or debate with skeptics; nothing productive is to be gained 
by that. If the information we present is useful to you, then our purpose has been accomplished. If it 
isn't of use to you, then just file it in the old wastebasket. Also, from time to time I may answer a 
generic question, constructed from multiple queries. Individual responses to correspondence cannot 
be provided. 


The work toward a new breakthrough science is going on in a broad spectrum of "fields," most of 
which are not yet recognized by academia as even constituting legitimate areas of scientific endeavor 
(Table 1). 


Some of the major areas involved are: 


theoretical and experimental research in overunity electrical machines, 

free energy research of other kinds, such as devices utilizing thermodynamics phase changes, 
rapidly advancing efforts in cold fusion, 

work on permanent magnet motors, 

antigravity research, both theoretical and experimental, 

development and utilization of a "hidden" electrodynamics inside the scalar potential (inside 
voltage), 

7. the "memory" of space and materials; where this "memory" can be deliberately conditioned so 
that space and the materials themselves become causal actants rather than simple inert entities, 


a ee ee 
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13. 


14. 


. direct engineering of quantum change via a new kind of "hidden electrodynamic variables," 
. the direct engineering of the vacuum's virtual photon flux exchange with matter, 

. action at a distance, including the deliberate formation and usage of quantum potentials, 

. direct engineering of the local curvature of spacetime (yes, the direct engineering of general 


relativity, using the new hidden kind of electrodynamics), 


. use of the new "hidden" electromagnetics to engineer body cells including the reversal of 


diseased cells, genetics and all, back to a previous healthy state (cellular dedifferentiation, in 
biophysical terms, or cellular phase conjugation, in physics terminology), 

research toward the direct engineering of the mind, including both the conscious and 
unconscious minds, long-term memory, and the personality itself, and 

a ruthless re-examination (and correction where necessary and possible) of the definitions, 
concepts, and postulates that present physics is founded upon. 


ILLUSTRATION LIST | NEXT PAGE 
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Notes and References: 


[1] For those interested in orthodox qualifications, I have an M.S. in nuclear engineering (1971) from 
Georgia Institute of Technology and a BS in mathematics (1953) from what is now Northeast 
Louisiana University with a minor in electronic engineering. 
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Tables: 


Table 1. Fourteen Emerging New Science Areas 


. Overunity Electrical Machines and Power Systems 

. Overunity Devices Using Thermodynamical Phase Changes 
. Cold Fusion and Non-Nuclear Transmutation 

. Self-Powered Permanent Magnet Motors 

. Antigravity and Antigravity Engineering 

. Use of the "Inner" EM Inside the Scalar Potential 

. Vacuum Engineering, With Vacuum and Materials Memory 
. Direct Engineering of Quantum Change 

. Engineering and Structuring of Massless Charge Flux 

. Action-At-A-Distance, Including Use of Quantum Potentials 
. Direct Engineering of Local Spacetime Curvature 

. "Inner EM" Time Reversal of Diseased Cells Back to Health 
. Direct Engineering of the Mind, Including Software Loading 
. Unified Field Revision of Foundations Concepts of Science 
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Each of these "major areas" as yet has no single "experts" in the sense THE VIRTOAL TIMES 
that individuals exist who possess a "mastery" of the given area. As an example, in spite of multiple 
researchers and decades of vigorous research, no one is really an "overall expert" in the overunity 
electrical power systems field. The "field" itself is still struggling to be born and is not recognized at 
all by orthodoxy; in fact, many orthodox scientists bitterly resent one even attempting to work in this 
area. There is as yet no cohesive single "theory" of overunity electrical or magnetic machines, 
although our own group is making rapid progress in that respect. But there is still no universal 
agreement amongst even the researchers themselves. Literally the field is still being discovered. 


This "groping dimly toward a new field" should not be too surprising. After all, the early 
electromagnetics researchers went through the same tortuous, agonizing kind of development. They 
were playing with cat fur, glass rods, and pith balls for quite an extended period before understanding 
progressed to the point where Maxwell could mathematically tie together and model the results of the 
experimenters such as Faraday and others. It has taken a century and a half for modern 
electromagnetics and electronics to reach its own present development. It is going to take another 
decade or so before the overunity researchers can overturn several ill-founded parts of the present 
electromagnetics and get the emerging field onto a solid foundations footing and into a solid 
theoretical position. 


In the effort to produce a theoretical model of electromagnetics, Maxwell and his predecessors 
performed a magnificent work. Yet they also made very serious errors (Table 2), which persist to this 


day. [note 2] Let us list just a few of the more blatant errors in classical EM theory today: 


First, Franklin guessed wrong on which way electrical current flowed in a circuit. There is no 
definition at all of electrical charge in all of physics, and there is no acceptable definition of potential 
(that is, there is no rigorous definition of just good old "voltage.") There are no "fields of force" in the 
vacuum; there are just potential gradients __ because the vacuum is just one vast potential (virtual 
particle flux) in the first place. Force fields actually occur only in and of the matter in a material 
system. The primary causative agents of electromagnetics are not the so-called "force fields’ at all, 
but are the potentials ___ as is well-known in quantum mechanics. [note 3] Maxwell assumed a 
material ether in his equations. The Michelson-Morley experiment destroyed the material ether, but 
the Maxwell equations have never been changed accordingly. The electron was not yet discovered 
when the Maxwell equations were written; the theory does not address electron spin. Maxwell was 
already dead some two decades when Barus' 1898 paper [note 4] was published, pointing out the 
strange "backwards-traveling" wave (1.e., time-reversed wave) solution to the wave equation. In 
addition, Heaviside and Gibbs had already produced their vector truncation ___ this truncated theory is 
the modern so-called "Maxwell's equations" that universities teach today __ of Maxwell's theory. Not 
a single one of them ever appeared in any book or paper by James Clerk Maxwell. [note 5] 
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Tables: 


Table 2. Some Defects In Electrodynamics 


. Conventional Current Direction Is Reversed 

. No Definition of Charge or Potential 

. Equations Still Assume Material Ether 

. Use of Force Fields in Vacuum is Known to be False 

. Treats Charge as Unitary; Instead, It is a Coupled System 

. Confuses Massless Potential Gradients as Forces 

. Does Not Utilize Mass as a Component of Force 

. Erroneously Assumes Force Fields as Primary Causes 

. Topology of EM Model Has Been Substantially Reduced 

. Does Not Include Quantum Potential 

. Does Not Include Proven Action At A Distance 

. Does Not Utilize Near Field Coulornb Gauge Effects 

. Does Not Include EM Generatrix for Time Flow 

. Does Not Unify Photon and Wave Aspects 

. Does Not Include Electron Spin and Precession 

. Treats Energy As Existing In "Chunks," instead of as Flow 
. Confuses Energy and Energy Collection 

. Discards Half of Every EM Wave in Vacuum 

. Erroneously Uses Transverse Vacuum Wave; It's Longitudinal 
. Omits Phase Conjugate Optics Effects 

. Does Not Include EM Cause of Newtonjan Reaction Force 
. Erroneously Assumes Separate Force Acting on Separate Mass 
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Notes and References: 


[2] For an independent statement that electrodynamics, both classical and quantal, are in serious 
disarray, see Mario Bunge, Foundations of Physics, Springer-Verlag, New York, 1967, p. 176. 
Quoting: "...it is not usually acknowledged that electrodynamics, both classical and quantal, are in a 
sad state." Bunge points out many errors in electrodynamics. See also Terence W. Barrett, 
"Electromagnetic Phenomena Not Explained by Maxwell's Equations," in Lakhtakia, A. (ed.): Essays 
on the Formal Aspects of Electromaqnetic Theory, World Scientific, Singapore, 1992, p. 6-86. To 
find information on what's wrong with EM theory, one must read foundations literature, not the 
standard textbooks. One of my own contributions has been to point out that the notion of charge q is 
not unitary. In fact, electrical charge should be defined in terms of q ~ m(sub q)~(sub q). In other 
words, electric charge q has a massive part m, and a massless part consisting of its potential phi. 
Further, the magnitude of phi is just the change in the virtual photon flux of the ambient vacuum, due 
to the [quantum field theoretic] virtual photon exchange with the mass of the q. It follows that the 
true electrical charge of a particle is just its native potential ~, which is also a dynamic energy 
exchange with the surrounding vacuum. It also follows that this massless electrical charge changes 
whenever the particle is placed in a potential (in a different ambient virtual photon flux). After all, 
potentials superpose; that is their major characteristic. Note that the potential of the test particle is 
ignored in classical electromagnetics, whenever one speaks of the "E-field" upon the particle. Further, 
the actual structure of this virtual photon flux that comprises massless electrical charge, can itself be 
deterministically structured and utilized to generate nonlinear effects that do not appear at all in the 
present conventional theory. We will be covering many of these effects in future articles. 
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Notes and References: 


[3] E.g., see Y. Aharonov and D. Bohm, "Significance of Electromagnetic Potentials in the Quantum 
Theory," Physical Review, Second Series, 115(3), 1959, p. 485-491. Effects of potentials on charged 
particles exist even in the region where all the fields (and therefore the forces on the particles) vanish, 
contrary to classical electrodynamics. The quantum effects are due to the phenomenon of 
interference. These effects occur in spite of Faraday shielding. The Lorentz force does not appear 
anywhere in the fundamental quantum theory, but appears only as an approximation that holds in the 
classical limit. In QM, the fundamental physical entities are the potentials, while the fields are 
derived from them by differentiation. 
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Notes and References: 


[4] Carl Barus, "A Curious Inversion in the Wave Mechanism of the Electromagnetic Theory of 
Light," American Journal of Science, Vol. 5, Fourth Series, 1898, p. 343-348. 
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Notes and References: 


[5] E.g., see Paul J. Nahin, Oliver Heaviside: Saqe in Solitude, IEEE Press, New York. Quoting from 
p. 9: "...nowhere in Maxwell's writings do the equations for the electromagnetic field appear as we 
write them today. Maxwell used an amalgamation of Cartesian component and quaternion notation, 
and it was Heaviside who first wrote the electromagnetic field equations in modern vector form." 
Quoting from p. 92: "In actuality , however, the fields were not the primary reality to Maxwell at all 
(that is an idea that developed after Maxwell's death and is due to Hertz and Heaviside), but rather it 
was Faraday's 'electrotonic state’ that he thought to be the real thing. Like Faraday, Maxwell believed 
that electromagnetic effects are observable results of an altered state of the ether. The mathematical 
formulation of this electrotonic state, for Maxwell, is what we today (as he did) call the vector 
potential." And again, from p. 96: "To Maxwell, however, the vector potential had a most definite 
physical meaning." 
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So the time-reversed EM wave that one finally sees emerging in THE VIRTOAL TIMES 
nonlinear phase conjugate optics in the early 1970s was omitted from the Maxwellian theory and its 
later modification by Heaviside and Gibbs. Maxwell's actual theory is in a higher topology 
(quaternion algebra), and involves some 20 quaternion equations. Heaviside and Gibbs created vector 
algebra, and seriously curtailed Maxwell's theory when they "translated" it into the much lower 
topology of vectors and some four equations. The later addition of tensors as the basis mathematics 
did not restore the lost topology provided by the quaternion model.[note 6] 


For the EM wave, Maxwell simply assumed the transverse EM wave that had come from the much 
earlier derivation of the familiar wave equation from the old "plucked taut string" notions. [note 7] 
Yet when one closely examines and corrects some of the erroneous assumptions [note 8] made for the 
actual mathematical derivation of this "taut string" transverse wave, one finds (Figure 1) that an equal- 
energy second antiphased transverse "antiwave" is actually produced by the instrument and added to 
the "plucked string's" transverse wave disturbance of the air medium, to produce a longitudinal wave 
of compression and rarefaction in the air itself. The "transverse string wave" in fact never leaves the 
string. The string wave is not the wave that is launched into the medium. 


A similar electromagnetic situation exists. In a whip antenna (Figure 2), the Drude electron gas in the 
conductor does exhibit a transverse "string-type" EM wave of electron precession. However, at the 
same time, by Newton's third law (which Maxwell neglected because at the time the atom was 
regarded as just a blob with no internal structure) the positively charged, phase conjugated atomic 
nuclei have equal energy, highly damped transverse recoil waves created in them. Further, these 
"nuclei-recoil" waves are phase conjugate replicas of the electron gas waves. The total disturbance 
that is launched into the vacuum from the whip antenna is (a) the normal transverse disturbance of the 
virtual photon flux of vacuum caused by the electron gas wave, and (b) the coupled equal-energy 
transverse antiwave caused by the nuclei-recoil via Newton's third law. The amplitude of the material 
antiwaves of nuclei vibration are highly damped because of the massiveness of the nuclei; however, 
they are of equal energy to the electron wave. But when launched into the same vacuum, the two 
equal-energy wave disturbances experience equal damping because they are in the same medium. 
Hence the wave and antiwave are (a) locked together in the vacuum, and (b) of equal energy, and (3) 
of equal amplitude once launched into the vacuum. What results is a vacuum EM wave of rarefaction 
(reduction in intensity) and compression (increase in intensity) of the virtual photon flux of vacuum 
___ just exactly like what is launched into the surrounding gaseous air medium from the "plucked taut 
string" and perturbed body of a physical instrument. The EM wave in vacuum is a longitudinal wave 
directly analogous to a sound wave __ just as Nikola Tesla stated. [note 9] 


The vacuum may be considered a scalar potential, in which case it has an internal biwave structure 
(Figure 3). Interference of two potentials ___1.e., the hidden interference (Figure 4) of their internal 
wave structures ___ in fact already creates all EM fields and waves. 


When the incoming longitudinal "biwave" from the vacuum strikes the atoms of the receiving 
antenna, each atom may be considered a dynamic assembly of multiple dipoles, where each dipole 
consists of one of the electrons in the electron shells and one of the positive charges in the nucleus. 
The receiving dipole in the interacting atom splits the two waves apart again (Figure 5). The 
negatively charged end of the dipole is time-forward, and the positively charged end is time-reversed. 
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Hence the separated normal-wave-half of the biwave interacts with the electron, to give again the 
familiar transverse "electron precession" wave that we detect with our "electron wiggle-detecting" 
instruments (Figure 6). This detected electron precession wave is what all our textbooks prescribe 
erroneously as the vacuum wave! The separated time-reversed-wave-half of the incoming vacuum 
wave is split off and interacts with the positive end of the receiving atomic dipole, in the time- 
reversed atomic nucleus, thus generating Newton's third law reaction force to provide the recoil of the 
nucleus. Present physics has ignored this second wave altogether, because of the serious error in the 
original derivation of the wave equation from plucked strings. Thus physics presently has absolutely 
no causative mechanism for Newton's reaction force. Instead, scientists just "mystically invoke the 
appearance of this magic force." Describing that something occurs, and naming its occurrence, does 
not constitute advancing a causative mechanism! 
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Notes and References: 


[6] E.g., see T.W. Barrett, "Tesla's Nonlinear Oscillator- Shuttle-Circuit (OSC) Theory," Annales de 
la Fondation Louis de Broglie, 16(1), 1991, p. 23-41. Barrett shows that a higher topology EM model 
(e.g., quaternions) allows shuttling and storage of potentials in circuits, and also allows additional 
EM functioning of a circuit that a conventional EM analysis cannot reveal. Tesla's actual patented 
circuits in fact exhibit this higher topology, when a quaternion EM analysis of them is performed. No 
orthodox vector/tensor analysis can show this. 
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[7] All the early experimenters seemed to assume the transverse string-type wave automatically for 
the vacuum medium. E.g., Faraday speculated that light and radiant heat might be transverse 
vibrations propagated along his "lines of force," from which the direct "plucked string" analogy can 
readily be seen. In short, he considered that his lines of force could be perturbed to vibrate laterally, 
just like a plucked string. See M. Faraday, "Thoughts of Ray-Vibrations," Philosophical Magazine, 
(3), vol. xxvii, 1846, p. 345. Maxwell also assumed the transverse EM wave in vacuum without 
question, as did Heaviside, Hertz, and Gibbs and as has almost every electrodynamicist since then. 
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[8] The worst is the assumption of infinitely rigid endposts holding the taut string, so that no 
movement of these endposts occurs. This further assumes that no induced movement of the body of 
the instrument occurs. The end result is to eliminate all of that wave that is produced in the body of 
the instrument, and retain only the transverse wave produced in the string. In the first place, this 
standard procedure has now become a total violation of Newton's third law, which among other 
things requires that forces be formed in oppositional pairs. So the standard method for the launch of a 
wave from an instrument is flawed. Specifically, the "transverse string wave" is falsified insolaf as its 
appearance in the surrounding medium. This is not the wave that actually exits the instrument and 
that is launched into the medium. This universal oversight on the part of mathematicians and 
physicists is a colossal joke upon them. Literally, when a physicist writes the transverse wave 
equation on the board, he has just discarded exactly half the physics. This means that, in his 
interactions, at the end there will suddenly appear this mysterious, mystical "equal and opposite 
reaction force" that is created by the erroneously ignored antiwave. So he has to piously invoke this 
reaction force "from the blue." Yet quantum field theory teaches us already that all mechanical and 
electromagnetic forces on a mass are generated by absorption and emission of virtual photons. Hence 
Newton's third law reaction force must also be so generated. This means that there must exist an 
equal number of virtual antiphotons interacting in the antiforce, as there was virtual photons 
interacting in the causative force. By symmetry there must also exist an equal and opposite wave, or 
antiwave, made of these same antiphotons. The actual disturbance that entered from the vacuum must 
therefore have consisted of both wave and antiwave. QED. 
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Figure 1. Airmedium disturbances generated by plucked string. 
Two Waves are created, both slapping the air medium at the 
same time, but in opposite directions. A disturbed medium 
oscillates according to its own degrees offreedom. The air has 
more degrees of freedom than the string. A wave of compression 
and rarefaction is created in the air medium. 
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absorption and emission. The electron gas “slap” and the 
nuclei gas “slap” of the vacuum medium are equal in 
energy. Hence they inject equal numbers of virtual photons 
into the vacuum, creating equal and opposite yacuum 
disturbances. This gives a vacuum wave of alternating 
compression and rarefaction. Thisyacuum Eli wave is 
similar to a sound waye, which is modeled longitudinally 


Figure 2. Launching an EM wave from a wire antenna. 
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Notes and References: 


[9] See Nikola Tesla, "Pioneer Radio Engineer Gives Views on Power," New York Herald Tribune, 
Sep. 11, 1932. Quoting: "...[ showed that the universal medium is a gaseous body in which only 
longitudinal pulses can be propagated, involving alternating compressions and expansions similar to 
those produced by sound waves in the air. Thus, a wireless transmitter does not emit Hertz waves 
which are a myth, but sound waves in the ether, behaving in every respect like those in the air, except 
that, owing to the great elastic force and extremely small density of the medium, their speed is that of 
light." Today the QM vacuum has been theoretically and experimentally shown to consist of a "gas" 
of virtual particles, rather like Tesla stated. Tesla was also correct about the longitudinal EM wave in 
the vacuum. He was also correct in his statement that a fundamental charged particle can alter its 
charge, if one considers the massless charge ~ of charge q separately from the mass m of charge q. 
When the charge q is placed in a nonzero potential V, it follows that the new charge of the electron is 
simply (~+V). 
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CHASING THE WILD DRAGON: 


Further, if we should trick the time-reversed wave half into coming THE VIRTUAL TIMES 
outside the atom instead of going inside to interact with the nucleus (Figure 7), then it follows that the 
nucleus would not recoil. In that case the interaction would appear to violate Newtonian third law 
reaction. Phase conjugate mirrors already do just exactly this when they emit a phase conjugate 
replica wave. They direct the antiwave outside and away from the atom instead of inwards into the 
nucleus. So they do not recoil, no matter how powerful a phase conjugate replica wave they emit. 


Finally, we can also show that the EM wave in vacuum is longitudinal, by yet another approach. The 
electrons in the electron gas in a conductor are spinning, and they are severely constrained 
longitudinally to be able to move only very, very slowly down the wire. So when perturbed, they act 
as gyroscopes, and precess at right angles to the perturbing force. The fact that the gyroelectrons in a 
wire move radially almost entirely, and only "slip" down the wire very slowly with a "drift" velocity, 
already proves conclusively that the incoming vacuum disturbance was longitudinal. The precession 
of a gyro is at right angles to the perturbing force. Therefore rigorously the vacuum EM waves are 
longitudinal, because the gyroelectrons moved transversely. The present assumption of the transverse 
EM wave in vacuum contradicts the entire theory of gyroscopes! [note 10] There are many other 
errors in classical EM that we will point out in future articles; this should give the reader a flavor of 
what is in store for him in future articles. 


So there are no truly satisfactory "experts" in any of the 14 fields. Yet there is still something to be 
said for having some years of experience in one or more of the areas. I have had the good fortune or 
misfortune, depending upon one's viewpoint, to be involved in various of those 14 activities for some 
30 years or more, and am active in several of the areas now. My colleagues and I are particularly 
active in researching overunity electrical devices (see Figure 8), to include the effects of controlled 
chaotic oscillators, charge-blocking oscillators, and oscillators driven by in-shuttled (bridged) 
Poynting field energy density flow ExH. Parametric oscillation is known to have yielded overunity 
electrical machines and was fully reported by Russian researchers in the Russian and French 
technical journals in the mid 1930s. [note 11] We will further cite that little-known work in future 
articles. Also, we are working mightily upon true negative resistors (Figure 9), wherein the resistor 
scavenges some of the disorganized energy from the vacuum's energetic exchange with the charges in 
the system, organizes and collects it, and then outputs that collected energy flow into the external 
circuit. Such a resistor acts as a power source. Kron, perhaps the greatest of the electrical machinery 
scientists, is known to have produced such true negative resistors. 


I have also proposed a theoretical explanation of the Priore device (Figure 10) in France which in 
laboratory animals demonstrated remarkable cures of terminal tumors, cured trypanosomias, reversed 
atheriosclerosis, and restored suppressed immune systems. The Priore work was not anecdotal, but 
was performed under rigorous scientific protocols, working under the auspices of renowned French 
scientists such as Courrier and Pautrizel. The work is properly reported in numerous papers in the 
French medical literature. [note 12] The results were certainly achieved, but neither Priore himself 
nor the scientists of the day could understand the mechanism involved. The deciphering of that 
causative technical mechanism utilized by the Priore group required 10 years of intense effort. The 
results have now been published in the journal Explore! and are there for anyone to read. [note 13] 
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Notes and References: 


[10] When Maxwell's theory was constructed, the electron had not yet been discovered, and so the 
dipolarity of the atom was unknown. An atom was regarded just as a "blob." Electricity in a 
conductor was regarded as a thin material fluid Maxwell's equations are in fact hydrodynamic 
equations. So the founders regarded the detection of induced motion in the electric fluid as induced 
translation, not induced precession. They had no idea of "spins" of particles of the fluid, nor of gyro 
precession of those particles. Instead, q was regarded just as a "piece of electric fluid," similar to a 
cubic centimeter of fluid. 
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Notes and References: 


[11] E.g., see L. Mandelstam [Mendel'shtam, L.I.], N. Papalexi, A. Andronov, S. Chaikin and A. 
Witt. (1935) "Report on Recent Research on Nonlinear Oscillations," Translation of "Expose Des 
Recherches Recentes Sur Les Oscillations Non Lineaires," Technical Physics of the USSR, 
Leningrad, Vol. 2, 1935, p. 81-134. NASA Translation Doc. TT F-12,678, Nov. 1969. Summarizes 
lengthy work at the Institute of Physics of the University of Moscow and several of the laboratories 
on the problem of self-powered, self- oscillating nonlinear oscillators. The paper reports significant 
work and progress in oscillations created by the oscillating system itself (self-oscillation) without 
participation of any external forces varying with time and without the expense of a constant source of 
energy (e.g., a storage battery). Such a system was shown to self-increase in an underdamped manner 
until system self-destruction. Adding a nonlinear load allowed the systems to stabilize its dynamic 
operation so that it powered a load under overunity conditions and did not self-destruct. Extensive 
additional references on this spectacularly successful overunity energy project are listed. 
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[12] For citations and the exposition of our proposed explanation of the Priore mechanism, see T.E. 
Bearden, "Vacuum engines and Priore's methodology: The true science of energy-medicine." Part I, 
Explore!, 6(1), 1995, p. 66- 76, Part Il, Explore!, 6(2), 1995, p. 50-62. 
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[13] Bearden, "Vacuum engines and...," ibid. 
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CHASING THE WILD DRAGON: 


Presently my CTEC colleagues and I have filed three patent applications THE VIRTOAL TIMES 
and a continuation, on various methods for overunity processes and apparatuses, room temperature 
superconductivity, Poynting generators, etc. 


As an example, we took exactly the opposite approach to room temperature superconductivity as has 
been taken by all the orthodox researchers to date. What exactly is sought, after all, for 
superconductivity (SC) in a section of an electrical circuit? Well, one has some electrons on one side 
of that SC section that are transporting excess potential, as given by the Slepian vector J*. [note 14] 
What is desired is to get some electrons on the other side of the SC section that also are transporting 
the same amount of excess energy in the form of J*. You can do that in two ways: (1) you can flow 
the electron carriers through the SC section, carrying their J*, or (2) you can block the J and flow the 
* itself across as the Poynting flow S. [note 15] Nondivergent Poynting flow flows along an 
equipotential, which is just another way of saying that, if the S-flow does not diverge, it carries the 
same potential * along with it. Hence it carries the EMF right along with it as it flows without 
divergence. 


Conventional approaches have all tried to shove the electron carriers through the SC lattice section. 
Doing that is like trying to fire a very slow bullet through several million rotating fans in a straight 
line. So cryogenics (to slow the fanblades to a crawl) and massive correlation of the electrons and of 
the electron-to-lattice interactions is necessary if one is to get the electrons through there without 
excess collisions that shake off some of the excess * from J*, as scattered photons (heat) or as a 
change of form of the energy (as in straining the dielectric of a capacitor to convert electrical energy 
to mechanical strain energy via the piezoelectric effect.) 


Our approach is exactly the opposite (Figure 11 and Figure 12). Why not just stop the flow of excited 
electron carriers on one side of the SC section, and continue the nondiverging flow of the Poynting 
field energy density S across that section at room temperature? Then the cryogenics is not needed at 
all. After all, circuits already work that way anyhow __ except standard practice is to nullify the 
process by letting current be driven around the sourcing current loop and back through the back EMF 
of the primary source. A quantum well (or several other methods) can be used to trap the "sourcing" 
electrons in the conductor just prior to entering the SC section. The "receiving" electrons on the other 
side of the SC section, however, must be in their own dq/dt-isolated current loop. 
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[14] Briefly, the S-flow outside the wire will be flowing along essentially at the speed of light, at or 
with the same since S-flow without divergence is along an equipotential. Said another way, a 
nondiverging Poynting flow S exhibits a constant potential ~ along its streamlines. A tiny, tiny 
portion of the S-flow is intercepted by the sluggish electrons (which may be moving as dq/dt at 11 
feet per hour, in a typical case), to form the Slepian vector J~. The J~ portion is just the minute 
fraction of the S-flow that is actually intercepted by the electron current and transported to the 
impedances, for releasing the excess ~ in the loads and losses. [Incidentally, this wee note resolves a 
century of controversy over exactly how EM energy flows in circuits. The orthodox literature 
abounds with discussions, differing positions, and debates and with errors. ] 
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[15] Note that this also automatically involves a host of other types of controversial displacement 
currents, such as d~/dt, dV/dt, dE/dt, dP/dt, dD/dt, etc. The literature is thoroughly floundering as to 
exactly how all these currents are related, together with the Slepian vector J~ and the Poynting vector 
S, as well as the "normal" current dq/dt. We will be discussing the "master key" for these 


relationships in future articles. 
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Figure 171. Poynting S-flow along a simple circuit. 
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Figure 12a. Normal current flow, +b is the electron transport of energy, 
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CHASING THE WILD DRAGON: 


Normal sources do not furnish electrons and current to a circuit anyway. THE VIRTOAL TIMES 
Sources just furnish Poynting flow S and EMF. [note 16] In the receiving current loop, the EMF 
appears automatically once the S-flow flows in and is "locked on to" by the receiving electrons. 
Given q**, you will immediately have J* if the electrons are free to move in the conducting circuit 
(see Figure 13). Further, you have eliminated all the loss terms from the standard Poynting equation 
for energy losses. So all the energy flow S just flows across the SC section, without any current or 
Cooper pairs flowing through that SC section. The SC section has become a "bridge" which (1) strips 
off the Poynting field energy density flow S from the electron current dq/dt on the sourcing side of 
the SC/bridge section, by simply reducing the dq/dt to zero; and (2) continues to pass the S-flow 
across the dq/dt-blocked SC/bridge section to the other side (Figure 14). The excess S-flow (and 
EMF) pours into the receiving dq/dt-isolated current loop, exciting the electrons therein to produce 
dq/dt and J*. Any closed current loop is self-powered, once it receives S and EMF. It furnishes its 
own electrons; it only requires excess energy and EMF. {note 17] 


So our approach gives room temperature superconductivity in a very straightforward manner, once 
you discover how to block the current dq/dt in a conductor. Blocking it in an insulator is not 
sufficient, because that drops the potential and stops the S-flow and the equipotential * (the EMF). 
However, a degenerate semiconductor such as the Fogal chip can be used, as can several other 
processes for blocking dq/dt in a conductor. We will discuss these in a future article. 


Another advantage of this approach to room temperature superconductivity is that now one can also 
have permissible overunity coefficient of performance. Now the load can be placed in its own S- 
receiving, isolated current loop. With the sourcing current loop furnishing only S and not dq/dt, the 
load is still powered normally in its own closed dq/dt current loop, but none of the load current is 
passed back through the back EMF of the primary source in the sourcing circuit. 


This principle -- that at least a substantial portion of the load current must not pass back through the 
primary source -- is the primary principle required for a permissible overunity electrical machine 
(Figure 15). A permissible overunity electrical machine is one which produces more power in the 
load than you have to put into the machine to run it. 
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[16] E.g., see Robert L. Shrader, Electronic Communication, Sixth Edn., MacMillan/McGraw-Hill, 


New York, NY, 1991. (1993 Imprint). Quoting from p. 6: "A source of electric energy does not 
increase the number of ~ree electrons in a circuit; it merely produces a concerted pressure on any 


aimlessly moving electrons." 
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Figure 13. Poynting vector currents S and S' versus 
massless displacement currents. 
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Figure 14. Bridging to enable room temperature superconductivity. 
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[17] My own approach has been, if that's all that the circuits require from our primary power source, 
then let's simply accept that directly from the source without performing any work in the source. Ice 
you do it this way, the source is never dissipated, but will last indefinitely. Sources furnish flowing 
field energy density, not "energy" per se. If you only demand S-flow, you can have all you wish from 
a source, without exhausting your source. The trick is to find how to steadily dissipate some of this 
"artesian well" of flowing S to drive electrons through the load, but without driving electrons back 
through the back EMF of the source. 
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CHASING THE WILD DRAGON: 


Obviously, the laws of physics and thermodynamics require such an THE VIRTUAL TIMES 
overunity machine to be an open system that extracts and utilizes excess energy from an external 
source. In the case outlined, we extract the excess energy directly from the vacuum in the form of S- 
flow; essentially we convert our primary source to a Poynting generator rather than a 

"power" (energy flow loss rate) generator. The resulting overunity machine accomplishes both room 
temperature superconductivity and also overunity coefficient of performance (Figure 16). It does not 
violate the conservation laws of physics. It does not violate the second law of thermodynamics 
because it is an open system receiving and utilizing excess energy from the vacuum, and the second 
law need not apply to such systems. [note 18] 


You see, all power systems are already free energy density flow sourcing systems, if we but use them 
correctly. Every dipole is a "gating device" for extracting excess field energy density flow from the 
violent bidirectional flux exchange between the vacuum and each end of the dipole. [note 19] [note 
20] When we attach "conducting leads" to a dipolar source, as in the simple two-wire circuit, all we 
are doing with the conductors is providing waveguides for the extracted S-flows from the vacuum to 
flow along (it flows outside the conductors) without loss. In effect, each lead is simply extending the 
pole (i.e., the terminal) to which it is connected. 


My associates and I are also working on several other inventions at present, including two more 
patent applications to be filed in the near future. One of those is in the field of overunity power 
systems, while the other is in an entirely different, highly proprietary nuclear effort. I will address all 
these areas in future columns, and those columns will have real "meat" in them. 


Present "big science" proclaims that overunity electrical machines are impossible. The reader should 
understand that the U.S. Patent and Trademarks Office is never going to grant a patent for an 
overunity electrical machine unless the machine is independently tested and replicated, and unless it 
is certified by scientists of impeccable credentials. This is as it should be. Legitimate free energy 
researchers accept that dictum. Eventually the stuff has to work on the bench in order to be validated. 
On the other hand, free energy researchers also point out that one must not demand of us the next 100 
years of national research by a hundred major laboratories immediately! This is still a shoestring 
operation, because all conventional sources of research funds are denied to the serious overunity 
researcher (with the single exception of occasional personal funding of a researcher by a private 
individual). In other words, we demand at least the same kind of consideration that the orthodox 
nuclear fusion community has enjoyed. Billions of dollars have been poured into that sinkhole, and 
not a single controlled fusion power unit is working anywhere in the world after decades of work at 
enormous expense to the taxpayers. 


So we overunity researchers deserve at least a decade or two of our own, to try to accomplish 
overunity electrical system development. We also painfully point out that "Big Science" will not fund 
a single overunity researcher, for specific overunity purpose, no matter what his credentials or 
capability. In fact, "Big Science" is part of the problem, because it fervently seeks to prevent any 
legitimate research in overunity. To carry out its suppression campaign. it resorts to vilification, 
character assassination, libel, and slander of the overunity researchers themselves __ again, regardless 
of their qualifications or legitimate scientific procedures. [note 13] 
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Tables: 


potential potential charge} 

/ ry _ 2 . \ force on B due 
/ a f+ A to field of A 
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\ . ee 2 / test charge B forced 
‘ in to point C 


Figure 16a. Magnitude of the scalar potential is determined 
by work required to push in a unit charge from 
infinity; @.g., against a repelling like charge. If test 
charge is released, work will be performed upon it 
to translate it back toward infinity 


Figure 16a. Process for overunity coefficient of performance. 


D-1-FI6A ©) TE. Bearden, 199%, 1994, 1995 
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Tables: 


force on B due to field of A, 


" only on outgoing phase 


spherical / 
source conducting / Test charge B drifted in 
potential ome / to point C, with little 
eteniial resistance 


Assumptions: Capacitance of Avery small; charge B large, powerfree 
switching 


switch potential off, drift in test charge B, switch potential back on. 
Can now get free work from repelled test charge B. Get much more 
free work if Ais at a high potential, and charge B Is large. 


Figure 16 b. Demonstration of overunity efficiency. 


D-1-FI6B ©) T.E. Bearden, 1993, 1994, 1995 


V 


: dx) (when switched to source) 


Potential at C (when switch on) 


d(x) 


after five 
time 
constants 


Dix) (when switched to ground) 


0 


Ideally, switching the potential, rather than flowing charges, 
requires only minuscule overhead energy dissipation 


Figure 16c. Potential to which test charge Is exposed. 


D4-Fiec ©) T.E. Bearden, 1993, 1994, 1995 
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Notes and References: 


[18] The system does comply with the nonlinear thermodynamics of a system cear from equilibrium. 
E.g., Prigogine received the Nobel Prize ceor significantly developing this new field. For a detailed 
technical presentation of nonlinear thermodynamics of a system far from thermodynamic 
equilibrium, see G. Nicolis and I. Prigogine, Exploring Complexity, Piper, Munich, 1987. Such 
systems can exhibit negentropy, self-organization, and other effects outside the confines of classical 
thermodynamics. Since local symmetry is broken, they can also permissibly exhibit overunity 
coefficient of perceormance. 
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Notes and References: 


[19] Each end Oce a dipole has its own potential (with respect to the local vacuum), which differs 
from the potential of the surrounding ambient vacuum. For each of these "end-potentials," one can 
mathematically decompose that end-potential into a hidden bidirectional set of harmonic wavepairs in 
harmonic sequence. Each wavepair consists of the wave and its phase conjugate. For the proof, see E. 
T. Whittaker, "On the Partial Differential Equations of Mathematical Physics," Mathematische 
Annglen, Vol. 57, 1903, p. 333-355. Since one of the dipole potentials exceeds the local vacuum 
potential and the other dipole potential is lower than the local vacuum potential, the two bidirectional 
EM wave flows are at or "carry" different equipotentials. This is the generatrix for the automatic dual 
celow of energy from the vacuum through the dipolar power source and out along the two leads of 
the "transmission line" conducting the S-flow to the components of the circuit for powering the loads. 
So as can be seen, rigorously every dipole is already a "free energy source" if we learn how to 
properly use it. The energy will flow forever, if we do not allow the destruction of the sourcing 
dipole. 
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[20] See also E.T. Whittaker, "On an Expression of the Electromagnetic Field Due to Electrons by 
Means of Two Scalar Potential Functions," Proceedings of the London Mathematical Society, Series 
2, Vol. 1, 1904, p. 367-372. Here Whittaker shows that the fields of classical electromagnetics can be 
replaced by scalar potential interferometry of two potentials. Our own comment is to note that by 
Whittaker 1903, we can with a little difficulty make artificial potentials with deliberate substructures. 
We can then interfere those potentials (actually, interfere their hidden multiwave structures) even at a 
distance, to create new EM fields. Or we can dissolve EM fields that exist at a distance, simply by 
constructing the correct negative EM fields by distant scalar interferometry. My point is that, when 
we utilize the "inner" electromagnetics inside the potential, we are employing a vastly more powerful 
electromagnetics of a new kind, which includes and extends the present inadequate EM theory. 
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CHASING THE WILD DRAGON: 


Indeed, orthodoxy has a black record with respect to energy. When THE VIRTOAL TIMES 
Mayer advanced the conservation of energy law, orthodoxy hounded him unmercifully. He was 
universally ridiculed as the very epitome of a fool. He lost his job and suffered a nervous breakdown. 
Then years later toward the end of his life, scientists came to accept the conservation of energy as a 
most useful tool that dramatically simplified much of their analyses. So then science began to laud 
Mayer. There are a thousand other such examples; suffice it to say that "big science" is a bureaucracy 
and a "bell-shaped distribution curve" just like any other large group of people. Some scientists are 
near-angels. Others are near-devils. The vast majority are neither, but are just ordinary persons doing 
a special kind of job. In the scientific bureaucracy, however, the manipulative scientists scurry, slash, 
and manipulate their way toward the top. So the leadership of any big bureaucracy __ including the 
scientific bureaucracy __ is always rife with such near-scalawags and power-hungry individuals. 
Scientists are not exceptions to the same human weaknesses that we all evidence. If you really want 
to see jealousy, backbiting, and fierce "back-room dealing" and power-struggling, just get into a 
university research environment! But because the "power merchants" of any bureaucracy always 
fiercely resist any challenge to their position or superiority, big science has always fiercely resisted 
anything truly revolutionary. And today they also enlist the power of the state to enforce their 
dictums. We will devote one of our future columns to pointing out some glaring examples of 
persecution of independent researchers by big science. It is an area that all unorthodox researchers 
should be well-aware of. The world of science does not run by sweet reason and lofty ideals; that is 
just the dogma. It runs strictly by "who's going to be the big monkey," just like everything else. 
Primate dominance is still a dictum of the functioning of all bureaucratic human systems. 


The free energy researchers are not working on the so-called "perpetual motion machine," where a 
closed system is erroneously stated to produce more output than must be put into it to operate it. That 
old saw is actually a red herring that dogmatic scientists use to vilify free energy researchers. It is a 
lie that they have also successfully sold to the U.S. Patent and Trademarks Office. Anyone with a 
modicum of knowledge of modern physics already knows that there does not exist a single closed 
system in the universe, anywhere. In particular, every physical system is continuously "open" to the 
violent exchange of energy with the surrounding vacuum. It's just that most systems are in local 
equilibrium in these flow exchanges, except for minuscule gating accomplished for such things as the 
Lamb shift, etc. 


By analogy it's something like this. The free energy researcher is standing by the banks of a mighty, 
rushing river with breathtaking falls, turbulent areas, etc. Big Science is begrudgingly admitting that, 
yes, there is a river there, but it is an insane delusion to think that you can tap that energy. The free 
energy researcher is saying that, well, if I can build a gating sluice a little distance upstream, perhaps 
I can divert a small portion of the river's flow downstream to my waterwheel, and power my mill. 
The orthodox scientist then vilifies the free energy researcher for even having such a heretical 
thought. In fact, says the orthodox researcher, any fool can see that the laws of nature force the river's 
flow to stay firmly in its banks, because it is a closed system, and Moses brought that law down off 
the mountain with him on a special stone tablet. Then he adds all the other smug remarks such as, "If 
it could be done, then we at MIT and Harvard and Caltech would already have done it!" So until the 
orthodox scientist develops a little less dogma and a little more common sense, and learns the 
difference between a scientific discussion and a dogfight, the free energy researcher can hardly 
communicate with him. 
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CHASING THE WILD DRAGON: 


The goal of the legitimate free energy researcher is to find a way to break THE VIRTOAL TIMES 
the local equilibrium of this universal energy exchange, and gate a tiny bit of it up into the external 
circuit as excess electrical energy (Figure 17). Then he must collect the excess energy, and shuttle it 
from the "gating and collecting circuit" over to a dq/dt-closed current loop containing the load. He 
must also prevent the load current, or most of it, from passing back through the primary source 
against its back EMF, because if it does that, he will destroy the separation of charges in the dipolar 
source, killing the dipole and extinguishing the "excess energy gating." In other words he must find a 
way to process and transport the energy flow across dq/dt-blocked bridges between the source's 
closed dq/dt-current loop and the load's closed dq/dt-current loop. Ruthlessly it is an energy transport 
S-flow problem, not a J* energy transport problem. If he uses J* in his sourcing current loop, he 
automatically drives the current dq/dt back through the back EMF of his source and kills it. If he does 
not drive dq/dt back through the source, the source will furnish S-flow for an indefinite period! Every 
battery and generator we have ever built is already a "free energy" machine in that it already involves 
broken local symmetry in the vacuum energy exchange. We have just not realized how to use our 
power sources purely as Poynting S-flow sources. 


So we must treat an electrical system as an open system with broken local symmetry (Table 3) in the 
vacuum flux exchange, so that the system extracts (gates) excess energy from an external source. In 
this case the source is the system's flux exchange with the vacuum. This approach is no more 
mysterious or bizarre than putting a waterwheel in a river, or a windmill in a wind, or a bank of solar 
cells out in the sunshine. The universal "free source of energy" that the overunity researcher seeks to 
tap is the violent exchange of virtual photons between the electrical charges of the system and the 
surrounding quantum mechanical vacuum (Figure 18). In quantum physics this powerful, energetic 
exchange of the vacuum with electrical matter is now proven both experimentally and theoretically. It 
is already accepted in quantum physics that the vacuum is filled with electromagnetic energy. The 
researcher doesn't have to prove it anymore; he just has to find out how to properly use it. The 
artesian well is already there; we just have to learn how to collect and use the flowing water without 
dynamiting the well! 


The remaining objection orthodox scientists usually raise against the notion of extracting vacuum 
energy has been that "thermodynamics doesn't permit it." However, Cole and Puthoff have rigorously 
shown that, on the contrary, the theory of thermodynamics does not prohibit the vacuum's energy 
being extracted and used to produce heat, light, and power. [note 22] So the validity of that final 


objection has now vanished. 
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Tables: 


Open system receiving excess energy from an external source 


SOURCE LOOP 


Dtimize S-flow and voltage 


LOAD LOOP 


— LOAD TRANSPORT COULECT 
SURROUNDING He ey ENERGY @ S-FLOW, EMF 


| @ daidt FLow @ ON CONDUCTION 
VACUUM PT) DROP Excess i 6 FLOW 


ELECTRONS 
IN LOAD Be it 


Optimize current for voltage available 


Figure 1/. Operation of an overunity electrical power system. 


D1F 1? © 1982 TE. Bsardon 
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Table 3: Asymmetry and modern physics. 


Per T.D. Lee, Particle Physics and STRONG LOCAL ASYMMETRY (CONTD}) 


Introduction to Field Theory, 

Harwood Academic Publishers, 

New Yor, 1981, p. 378-390. 
SYMMETRY AND MODERN PRYSICS 
Missing symmetry of matter 
Symmetry only of mass and yacuum 
Vacuum excitation 
Vacuum structures 
Spontaneous symmetry breaking 
Interaction between matter and vacuum 


Possibility of vacuum engineering 


SOME PROVEN ASYMMETRIES 

Positive and negative signs of 
electric charge 

Time reversal 

Right/left handedness 


STRONG LOCAL ASYMMETRY 
Properties of object may differ 
appreciably for: 

: Different observers 

: Different detecting means 

* One time to another 

" One position to another 


O.1-Ts © TE. BEARDEN 1553, 1505 
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Local spacetime is curved 


Lorentz invariance of vacuum violated 


May be local sink or source 

EM gravitational/inertial effects 

Translation between virtual and 

observable 

Electrogravitational solitons 

Action at a distance 

Transmutation effects may exist 

Scalar/pseudoscalar field 
translation 


WHEN SYMMETRY IS VIOLATED 
A "non-observable" turns out 

to be an observable 

An invariance is broken 


A conservation law or selection 
rule is broken 


COMMENTS: 

A Virtual object becomes an 

obs ervable abject 

Local spacetime becomes curved, 
at least to some potential 
involving that abject 


Table 


A Charged Particle Is a Coupled System 


: CHARGE - —_ 
eT. & ~ \ Pi _— X is a coupling operator 
i ee 
ee wr gee 
Q —.. noe | virtual 
q ie ~ photon 
———— 7 i flux 
on ~~ exchange 
- a —— ies = 
me a of a 
Ps — ~<a $5, 


Figure 18. An electric charge q is a broken symmetry. It continuously 
and violently exchanges energy with the vacuum. 


DAF 1d © 13 TE. Bowden 
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[22] Cole, Daniel C. and Harold E. Putboll. (1993) "Extracting Energy and Heat from the Vacuum," 
Physical Review E, 48(2), Aug. 1993, p. 1562-1565. 
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CHASING THE WILD DRAGON: 


And there is mind-numbing energy density there in the vacuum, waiting TRE VIRTOAL TIMES 
to be extracted. The well-known Lamb shift, e.g., in a single hydrogen atom is due to that vacuum 
exchange. [note 23] Interestingly, the calculated energy density of the exchange causing the Lamb 
shift is greater than the surface energy density of the sun. Different physicists have made various 
theoretical estimates of the energy density of this seething vacuum. A conservative ballpark figure is 
something on the order of 1090 grams per cubic centimeter, expressed in mass units. 


It has also been my good fortune to know and work closely with several other free energy 
researchers. I was a colleague of Floyd ("Sparky") Sweet (recently deceased) for about seven years; 
Sparky held a Master's degree in EE from MIT and had years of experience with General Electric and 
other firms. He was a highly skilled researcher who invented the solid state vacuum triode amplifier 
(Figure 19), a unit which produced 500 watts of output and a coefficient of performance of 
1,500,000. I personally tested the machine, activated the magnets on one occasion, and understand 
how it all worked. [note 24] The paper [note 25] I co-authored in 1991 with Floyd is still the only 
paper in the orthodox engineering literature that reports (a) successful overunity functioning of a 
solid state magnetic device, and (b) a successful antigravity experiment on the laboratory bench, 
reducing the weight of an object by 90%. [note 26] 


We stress again that a legitimate overunity electrical machine must be an open system, receiving 
excess electrical energy from the surrounding vacuum. As such, it must operate in a higher topology 
than normal electrical machines (Figure 20). 


My good friend Frank Golden has long been a close colleague. Years ago Frank developed a motor 
that produced overunity efficiency, but then to our astonishment we found (courtesy of Bill Tiller, 
[note 27] with whom we were working at the time) that its operation depended upon a 5-year-long 
conditioning (structuring) of the local ambient potential in order to work. Previously we had been 
entirely unaware that one can sometimes condition the local vacuum and the local matter in the area 
with a particular dynamic form. Given the local conditioning, a motor with that form will then work 
in that vicinity, but not necessarily elsewhere at an appreciable distance away. We now understand 
the mechanism for such "conditioning of the vacuum." We also now know what to do if an overunity 
machine is actually a machine of that type (many of them are not). In other words, we know how to 
convert it to a machine that will work anywhere, anytime. We will be addressing such little-known 
things in future articles. 


ILLUSTRATION LIST | NEXT PAGE 
® copynght TE Bearden 1995 


== 7 Comments may be sent to 
aE: the Editor of The Virtual Times 


http://www.hsv.com/writers/bearden/page010.htm24.11.2003 20:28:09 


Notes and References: 


[23] Lamb, W.E. Jr. and R.C. Retherford. "Fine structure of the hydrogen atom by a microwave 
method." Physical Review, Vol. 72, 1947, p. 241-243. Lamb received the Nobel prize for this work. 
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Figure 19. Block diagram of the Sweet Vacuum Triode Amplifier. 


Adding positive feedback circuit enables self-oscillation. 


D1F 13 © te. cewden 1991, 1395 
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[24] Unfortunately Sweet made conflicting agreements with multiple backers, resulting in a most 
thorough legal foul- up. It appears that nothing can ever be done with this machine, because its status 
is a legal nightmare. 
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[25] Floyd Sweet and T. E. Bearden, "Utilizing Scalar Electromagnetics to Tap Vacuum Energy," 
Proceedings of the 26th Intersociety Energy Conversion Engineering Conference (IECEC '91), 
Boston, Massachusetts, 1991, p. 370-375. Paper also distributed over Internet. 
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[26] The unit was specially rigged and "pushed" to 1,000 watts output to perform the antigravity 
experiment. 
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Figure 
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Example: Conservation in 2D versus 3D topologies. 
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3-D CONSERVATION 
(2-D CONSERVATION VIOLATED) 


2-D CONSERVATION 


20. Increasing the dynamic topology allows lower topology 
conservation laws to be violated. Conservation now 
applies in the higher topology, but not necessarily in 
the lower. The lower topology system is now an open 
system and may seemingly act as a source or SINK. 


fe) TE. Bearden 1363, 1508 
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[27] Tiller was already familiar with the fact that devices that function by more subtle energy often 
require special conditioning of the vacuum spacetime. He expressed it as "an archetype must first be 
created for the machine to function efficiently." Tiller had previously experimented with such an 


effect for several years. 
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CHASING THE WILD DRAGON: 


John Bedini is also a close friend and colleague; John built several THE VIRTUAL TIMES 
experimental motors (both electrical and magnetic) in the overunity area, and performed successful 
trans-mutation experiments. John is a recognized genius in high-end sound amplifier development. 
Many audiophiles worldwide still swear that the Bedini amplifier is the best and sweetest-sounding 
audio amplifier ever built. One of John's battery-powered electrical motors (Figure 21), for example, 
ran continuously off its battery for about five years, and kept the battery charged. When you realize 
that such a small electric motor is only about 35% efficient, then you realize that about 65% of the 
energy flowing out of the battery was being dissipated in the motor as heat, core losses, etc. So the 
unit was continuously performing work for that five years. [note 28] The 1/8 hp motor represented a 
load in which the continuous rate of work being done (the rate of energy dissipation) was about 0.08 
hp. We will have more to say on this motor and its technical process in a future article. 


Bill Fogal is a close colleague; Bill has patented the world's first dq/dt-blocking semiconductor, [note 
29] which partially blocks the normal current while continuing to pass the flow of voltage (Table 4). I 
have written a proprietary technical explanation of the Fogal semiconductor, which utilizes an 
extremely little-known feature called the "overpotential." The overpotential part of the theory is 
experimentally proven and theoretically explained in an obscure part of electrochemistry, by a few 
chemists who specialize in electrode effects. J. O'M. Bockris is probably the leading world expert in 
overpotential theory; he authored the textbook on it. [note 30] 


One of the latest overunity developments is the magnetic resonance amplifier (MRA) developed by 
Joel McLain and Norm Wooten (Figure 22). Earlier testing disputed the overunity functioning. More 
recent testing at several well-known laboratories has resulted in the instrumental measurements 
clearly showing overunity. While the test institute scientists themselves may be willing to attest to 
overunity results of their testing, none of the corporate heads will allow it. I have personally stated 
that the MRA is capable of overunity. Our own measurements had to be discarded because we did not 
have the proper instruments available. E.g., all our oscilloscopes were "hard grounded" to building 
ground, and we needed to make "floating differential ground" measurements in order to settle things 
once and for all. McLain and Wooten have filed for a patent, and multiple tests with excellent 
equipment have indeed indicated overunity. What happens next remains to be seen. I suspect that the 
two inventors may simply accept foreign capital investment and go offshore. 
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WARNING: Highly dangerous operation. Pulsed battery 
outigasses hydrogen gas and explosion is possible. 


_ 


Qpen system using higher topology extraction of excess vacuum energy. 
Uses sluggish reversal and recoil time of lead ion onrushing current 
versus Tapid backlash of amplified voltage discharge from 4 magneto 
ignition coil, to force the battery to act as an excess S-flow collector 
during the ion-current charging half-eyele. Thus the inefficient motor 

is continuously powered and the battery is continually recharged. 


Figure 271. Bedint's battery-powered, back-popping electnic motor. 


ae (2) TE. Bearden 1953, 1602 
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[28] We strongly emphasize that there is no conservation of work law in physics! It is the overall 
energy of the universe that must be conserved, not work. More rigorously, the flow of energy must be 
conserved. But from a free flow of energy, you can continuously extract a little and dissipate it as 
work, without cutting off the main flow and without violating any of the laws of physics. If this were 
not so, then waterwheels, windmills, and solar cells would not work. In fact, you can even do better 
than that. The basic energy conservation law is this: Energy can neither be created nor destroyed. So 
even when you "use" (i.e., dissipate or scatter) the energy, it is still there. It is only the hierarchical 
ordering of the photons that constitutes entropy. Each individual photon is perfectly ordered and still 
contains all its energy. By retroreflection, you can even cause those disordered photons to gather back 
in your system into perfect order once again and then you can scatter them again to do some more 
work. You can use the same energy over and over again! The perfect retroreflection is more easily 
accomplished by phase conjugate reflection. For a vivid example of just such retroreflection of 
previously scattered EM energy to restore the former order, see David M. Pepper, "Applications of 
Optical Phase Conjugation,” Scientific American, Vol. 254, No. 1, Jan. 1986, p. 74-83. See 
particularly the striking photographic demonstration of time reversal of disorder on p. 75. 
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[29] William Jay Fogal, "High gain, low distortion, faster switching transistor." U.S. Patent No. 
5,196,809, Mar. 23, 1993. Also William J. Fogal, "High Gain, Low Distortion, Faster Switching 
Transistor." U.S. Patent No. 5,430,413, July 4, 1995. 
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Table 4. Fogal's Semiconductor. 


FOGAL'S CHARGED BARRIER 
SEMICONDUCTOR 


acini ELECTRON CURRENT FLOW dq/dt 
AS CAPACITOR CHARGES, ELECTRONS IN 
EMITTER JUNCTION ATTRACTED TO PLATE 
CHARGING PLATE PRODUCES HIGH BARRIER 
VIA PROPRIETARY MECHANISM 


AC CONDUCTION ELECTRONS CANNOT 
PENETRATE BARRIER 


AC POYNTING FLOW 5, pia. dE/dt 
PASS THROUGH BARRIER 


PASSES POYNTING FLOW S=E XH; dE/dt 
SEMICONDUCTOR BECOMES "ENERGY PIPE" 


WITH dQ/dt BLOCKED, FLOW OF S=EXH IS 
NON-DIVERGENT AND WITHOUT LOSSES 


FOGAL CHIP UTILIZES S=EXH FLOW TO 
TRANSPORT ENERGY, RATHER THAN Jo 


01-14 © 1544, 1395 TE. BEQRDEN 
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[30] In a correspondence with Bockris lasting several years, he had graciously furnished me with 
material on the overpotential, which is how I found out about this esoteric area. Bockris is well- 
known as a leading scientist on the chemistry of hydrogen, and also as one of the leading scientists in 
the rapidly developing field of cold fusion. He is a marvelous scientist, and one day his largely 
unsung work with the overpotential will revolutionize the entire electronics industry. 
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Highly nonlinear oscillator 


—— 


Nonlinear capacitor 1:4 transformer 
(barium titanate 


piezoelectric) ye 


DC Output 


20-40 KHz 


, Core of transformer 
CAUTION: is a barium ferrite 
Circuit acts as a permanent magnet 


Voltage amplifier and 

high voltages are present. Note: Linear LC resonance theory 
does not apply. Oscillation 
is highly nonlinear, so nonlinear 
oscillator theory must be used. 


Figure 22. Schema for the magnetic resonance amplifier (MRA). 


De-F2e ( TE. BEARDEM 164, 1585 
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CHASING THE WILD DRAGON: 


Howard Johnson is also a respected colleague, whom I very much THE VIRTOAL TIMES 
admire. (See Figure 23). Howard has continued to work quietly and patiently upon his patented 
permanent magnet motor, [note 31] including patenting various magnetic gates, etc. that are 
necessary to make such a motor work in a rotary configuration. [note 32] Howard employs a two- 
particle theory of magnetism; i.e., each magnetic flux line is envisioned as having a particle traveling 
from the north pole to the south pole, and also a particle traveling from the south pole to the north 
pole. The particles are spinning; the forward-time particle spins in one direction, and the antiparticle 
spins in the other direction. Howard then slightly separates the two particle flows. [note 33] In other 
words, Johnson splits the flux lines themselves, into two different pieces. When so separated, the 
component lines are now curls, so their paths curve. The paths of the two "curl particles" are 
different; one curls in one direction and the other curls in the opposite direction. Further, a 
predominance of one form of curl particle gives a "time-forward" aspect, while a predominance of the 
other form of curl particle gives a "time-reversed" aspect. Johnson is thus able to employ a deeper 
kind of magnetism than the textbooks presently contain. He demonstrates that a "spin-altered" 
magnetic assembly exhibiting (to a compass or other such detector) a north polarity can attract 
another unaltered magnetic assembly exhibiting a north polarity. In short, he can make a north pole 
attract a north pole. We will give you further insight into Johnson's two-particle theory in a future 
article. [note 34] We will also explain how and why the physicists missed that antiparticle in the 
magnetic field's flux lines, and thereby failed to advance the theory of magnetism to a deeper level. 
Make no mistake, one day when the new theory is done, Johnson may well be awarded a Nobel Prize 
for his epochal discovery of a deeper structure of magnetism. 


Bits and pieces of the new science approach are just now beginning to spill into a few conventional 
journals and symposia. For some time a few of the rebels spearheading this new science have been 
doing something that the University scientists should have been doing all along. The rebels have been 
meticulously examining the concepts, postulates, and definitions that the present scientific models are 
founded upon, to reveal serious foundations errors. Corrections for some of these errors have been 
discovered and made. [note 35] Others are still problems yet to be resolved. Yet slow progress is 
being made, and a "flip-over" of the old science is likely to occur within the next decade if not 
sooner. By then the new concepts will have become "solid" enough to allow producing an 
engineering mathematical model. Also the supporting experiments will have become solid enough to 
justify the new concepts and the model. 
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Figure 23. Schema for Johnson's permanent magnet motor. 


TS4H.Loe & TE. BEAROEN 1864, 1860, 1965 


http://www.hsv.com/writers/bearden/fig023.htm24.11.2003 20:28:47 


Notes and References: 


[31] Howard Johnson, "Permanent Magnet Motor." U.S. Patent No. 4,151,431. Apr. 24, 1979. 
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[ [32] I personally saw and closely examined one demonstration rotary Johnson permanent magnet 
motor some years ago, and toyed with it for about one hour. It would definitely self- rotate as long as 
you wished to permit it to turn. It was not a powerful device at all, but just a small laboratory "proof 
of principle" prototype. It had cost Johnson an enormous amount of time, labor, and optimization to 
get the critical adjustment required of his two magnet assemblies. But the device had no power source 
other than the permanent magnet assemblies themselves. Johnson's nonlinear rotor and stator magnets 
interacted with each other in a manner to break local symmetry. So his machine was an open system 
and therefore a permissible overunity device; it was not a perpetuum mobile. 
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[33] As I have pointed out repeatedly in the past, photons also carry time, not just energy. We have 
previously shown the process and the photon interaction mechanism that creates the flow of time 
itself; we will discuss this mechanism in the future. So when Johnson separates the particles and 
antiparticles, not only does he partially separate them according to spin, but he also alters the local 
character of time flow during which the resulting magnetic field forces must appear. In other words, 
he accomplishes a partial separation of time-forward and time- reversed polar interactions. A south 
pole is just a time- reversed magnetic north pole, in the first place! So a north pole of a bar magnet 
that is slightly time reversed on one side will partially act on that side just like a south pole. On the 
other side it will continue to act like a normal north pole. By partially time-reversing (phase 
conjugating) one side of the north magnetic pole piece, Johnson makes that side look and act like a 
south pole. that way Howard is able to create two north poles, one on a stator and the other on a rotor, 
and time-reverse part of one face of the stator's north magnetic pole-piece. Therefore when the proper 
sides of the stator and rotor north poles are facing, they attract each other, contrary to the 
conventional textbook. The two poles then repel each other normally as soon as the north rotor poles 
passes the north stator pole. Hence Johnson can make a surrounding north pole stator assembly "draw 
in" an approaching north pole rotor assembly, and then kick it on out the other side, because he has 
broken the local magnetic symmetry. In short, Johnson's magnetic gate can provide a legitimate 
component of unidirectional magnetic thrust, which means that he can indeed make a rotary 
permanent motor. Simply put, this "partially separating the spin particles," and thereby partially phase 
conjugating one face of a magnet, is what Johnson calls a "gate," and this is the patented secret by 
which his magnet assemblies can be made self-powering. The entire process is still very meticulous, 
and assembly and adjustments are extremely critical. With Johnson's blessings we hope to shed more 
light on this subject in coming articles. 
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[34] For a basic article on rotary permanent magnet motors, see T.E. Bearden, "On Rotary Permanent 
Magnet Motors and 'Free' Energy," Raum&Zeit, 1(3), Aug.-Sep. 1989, p. 43-53. 
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[35] The most blatant error in all of physics is the erroneous notion that an acting force is separate 
from its receiving mass. Force is defined as F ~ d/dt(mv). From that definition alone, it can be seen 
that the affected mass is a component of the force itself. If you remove the mass m, you do not have 
force but merely acceleration. The notion of force separated from the mass came from ancient and 
familiar experiences of pushing on stones with one's hand, etc. In this primitive case the force- 
creating agent (i.e., the hand) is certainly separate from the affected mass (i.e., the stone). But the 
"force on the stone" is actually the force created of and with the stone. It is "stone-force," not "force 
upon the stone." Quantum field theory already tells us that it is the absorption and emission of virtual 
photons by the stone's mass that "creates the force." In fact it should go one step further: It is the 
coupled ensemble of the virtual photon flux and the mass of the stone that constitutes a "stone-force." 
In your mind, you should try mentally replacing the word "force" with the phrase "mass-force" until 
you root out the deeply ingrained erroneous notion that force and mass are separate. Because of this 
archaic error, today's physics can only define a mass in terms of its resistance to a disturbing force, 
and it can only define a force in terms of its overcoming a resisting mass. This error has prevented 
any proper definition of either force or mass! But the problem is solvable. For a proper definition of 
mass without the notion of force, see T.E. Bearden, Quiton/Perceptron Physics: A Theory of 
Existence, Perception, and Physical Phenomena, National Technical Information System, Report AD- 
763210, 1973. 
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CHASING THE WILD DRAGON: 


In this first article I wanted to introduce the 14 major areas. We willbe THE VIRTOAL TIMES 
discussing these areas in some technical detail in the future. We'll also include current major news 
items of development in these areas, for the interested lay reader. I'll particularly try to give you the 
benefit of extensive reference citations painfully gathered over the last 30 years. The articles will be 
targeted toward both the serious researcher and the interested, educated layman. 


So that's the agenda for the months ahead. We hope you find this information and the approach of 
direct interest and use. 


Again, it's a privilege to be aboard. And we invite you to hang on in the future; it's going to be a wild 
but exciting ride. We really are going to chase this wild dragon with great vigor. 
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And Rife's Great Secret [1]. 
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Foreword 


In the 1930s and 1940s, Royal Raymond Rife {1} 
made revolutionary discoveries in microscopy, 
including development of novel microscopes that could 
see far beyond the accustomed one-tenth wavelength 
limitation according to Rayleigh theory. With his 
microscope, he was able to "see" ultramicroscopic 
living forms much smaller than anything considered in 
the observable state. It would appear that his 
microscope was somehow capable of peering directly 
into the virtual state itself, and finding living forms at 
that level that were far beyond anything ever suspected 
by conventional science, even to this day. 


Obviously this work was dramatically controversial. 
Rife went on to develop treatment methods and devices 
based on the new level of living organisms that his 
microscope revealed. In short, he arrived at essentially 
a new theory of disease, and did achieve success with 
his—to conventional scientists—completely 
unprecedented devices and methods of treating and 
healing. While we do not discuss his treatment 
methods in this paper, we do discuss the methods of 
Prioré, whom we believe to have used similar 
principles. So these discussions may shed some light 
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on Rife's therapeutic mechanisms also. 


Rife and others reported his results in the proper 
scientific literature. For his efforts, he was ostracized, 
essentially imprisoned in a medical treatment facility, 
broken, and rejected by his peers. His findings were 
harshly ridiculed and discredited. Finally escaping 
from his enforced confinement, Rife lived out his 
remaining years and died quietly and unknown. 


In the present paper it is not our purpose to address 
Rife's theory of disease or his treatment devices and 
methods. It is solely our purpose to propose a higher 
symmetry electrodynamics functioning of his 
microscope, as one possible explanation of the startling 
microscopy results he achieved. We will reveal what 
we are convinced is Rife's great secret: recursive 
virtual state magnification (amplification) by iterative 
difference frequency serial summation of vacuum 
engines. This is a substantial change from an earlier 
mechanism proposed by the present author, which 
proved to be in error {1}. 


We accent that this is not a "standard electrodynamics" 
examination of the Rife microscope; normal U(1) 
electrodynamics and transverse EM waves contain no 
mechanisms that can explain the functioning of the 
instrument. Accordingly, since no such explanation is 
contained in the usual electrodynamics, one must of 
necessity turn to those available electrodynamics 
models that are of much higher symmetry than afforded 
by vector and tensor algebra. To show the fit to 
experiments, we must also address an enormous 
amount of the work performed by Prioré and his 
colleagues. Only in such EM models and their known 
fit to actual experiments are the additional phenomena 
and principles available that can possibly explain Rife's 
epochal results. 


Also, because of the importance of this unified field 
theory area, we include substantial references and 
additional extended discussions in the endnotes for 
further technical clarification. Thirty figures are added 
to illustrate the material. 
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The Rife Microscope 


The Rife microscope { [1] } (Figure 1) cannot be made 
to work by normal optical principles at the level 
utilized by Rife. With normal optics, about one-tenth 
wavelength is as fine an optical resolution as one can 
get. Since Rife went far beyond that, it should be 
obvious that he was using optics and electrodynamics 
of a novel kind, and of a type not yet in the 
conventional textbook. 


We believe we are aware of the major 
principles used in Rife’s microscope, or at least some 
of them, but prior to 1998 we shied away from 
anything to do with the scope. My major interests have 
been in extracting EM energy from the vacuum and in 
developing a new kind of medical therapy utilizing 
higher symmetry electrodynamics—and thus unified 
field theory—to directly and slowly change cellular 
disease or disorder back to a normal previous state. 
Obviously, if one is to produce a microscope that 
"sees" optically further into the realm of smallness than 
any other microscope can conventionally do (even in 
theory), that microscope must be functioning in a 
higher electrodynamics mode rather than in the 
conventional one. 


In this paper, we will try to summarize some deep 
physics principles underlying the Rife microscope, at 
least as we see them terms of a higher symmetry EM 
model, and we cite some references for the bits and 
pieces. A more detailed explanation must wait for a 
future time and assistance from very high-level 
theorists. 


Introduction 


A good hint is this: Rife (Figure 2) often painfully 
adjusted his microscope stages for up to 24 hours 
before he finally got the instrument "focused." 
Immediately that shows it is not standard optical 
equipment. Well-made standard optics—and Rife’s 
microscope was beautifully made—can be adjusted far 
more easily than that (in minutes!). 
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So far as we are aware, no one ever looked at the Rife 
work except through essentially rather orthodox 
electrodynamics and rather orthodox optics eyes. 
Normal optical theory permits resolution of about one 
tenth of the wavelength of the light used, and a few 
microscopes in the last few years have gone just a wee 
bit further. But none have gone anywhere to the degree 
of smallness that Rife reported. 


In our view, the orthodox approach to explaining the 
operation of Rife's microscope is doomed to fail from 
the beginning. Even a very good scientist will fail with 
replication, if that approach is exclusively taken. An 
entire scientific team and substantial funding will not 
do any better, unless something technically deeper is 
understood and tackled from the outset. We give an 
overview of our approach to tackling that problem. To 
begin with, we must present some errors in 
electrodynamics and an omission in general relativity, 
so that we can develop the necessary background. The 
discussion is not simple and will require considerable 
development. Once the considerable background is 
developed, the application to the Rife microscope will 
be straightforward. 


Errors in Electrodynamics and Adjustments to 
General Relativity 


First, present electrodynamics itself has serious flaws 
and shortcomings, and needs substantial revision 
{[2] }. As foundations scientist Bunge points out {[3]}: 


"...1t is not usually acknowledged that 
electrodynamics, both classical and 
quantal, are ina sad state.” 


Bunge {[4] } also said: 


"_.. the best modern physicist is the one who 
acknowledges that neither classical nor quantum 
physics are cut and dried, both being full of holes and 
in need of a vigorous overhauling not only to better 
cover their own domains but also to join smoothly so as 
to produce a coherent picture of the various levels of 
physical reality." 
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The flaws in electrodynamics pass over into what has 
been constructed for optical theory—both linear and 
nonlinear—which just assumes the electrodynamics as 
a subset. 


For our purpose, we need to clarify what modern 
electrodynamics does and does not say about the 
massless vacuum, and about the state and form of EM 
entities—such as potentials, fields, and waves—created 
in it (in empty space) by matter dynamics, or acting 
from it (from empty space) onto matter and causing 
matter dynamics. 


Maxwell and all his peers believed firmly in the 
material ether, a thin material fluid filling all space and 
every crevice. To scientists at the time, not one single 
point in the universe was devoid of this material etheric 
fluid—this thin matter. The atom had not been 
discovered, the electron had not been discovered, and 
electricity was also considered a thin material fluid. 
Charge had no more meaning than “a piece of the 
electric fluid,” much like a cubic centimeter of water. 


Faraday {[5] } believed that the EM influence in space 
consisted of material lines of force which acted as taut 
strings under tension from some mysterious source. He 
believed that EM disturbances were just the transverse 
wave “perturbations” of these taut strings. In his 
concept, Faraday omitted the string holder or other 
agent producing the tensile forces upon the string 
(Figure 3). He thus omitted Newton’s third law from 
his electrodynamics concept. He also omitted precisely 
half the energy, by omitting the equal-energy time- 
reversed EM wave that accompanies the formation of 
every ordinary EM wave we take account of. Ina 
receiving copper wire antenna, for example, not only 
do the electrons interact with the incoming fields, but 
so do the protons in the nuclei—though highly damped 
in amplitude by the proton's large mass with respect to 
the mass of a disturbed Drude electron. However, the 
two energetic interactions (of perturbed protons and 
perturbed electrons) are of equal energy magnitude. So 
in the conductor, equal energy is expended to move the 
"lattice holes" (positrons) as is used to move the Drude 
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electrons, else field theory itself is falsified. Except in 
semiconductors, electrical engineers mostly just ignore 
the "disturbed lattice hole current" energy. 


Maxwell deliberately captured Faraday’s thinking, 
mathematically {[6] }, and so just assumed Faraday’s 
lines of force and the “plucked tight string” transverse 
EM wave in the material ether {[7] } as well as the 
unexplained tension . The notion of the transverse EM 
wave in vacuum has essentially no other theoretical 
justification than that Faraday-Maxwell assumption 
and the observed "transverse waves" generated in the 
receiving "electric fluid in the conductor" in and on the 
Drude electrons. The transverse EM wave notion in 
vacuum was maintained only by discarding its missing 
antiwave that is always formed simultaneously in our 
transmitters and receivers (e.g., when we perturb the 
Drude electrons in a transmitting wire antenna, we also 
perturb the protons in the nuclei with the same energy. 
The two disturbances—proton disturbance in the 
nucleus and Drude electron disturbance in the Drude 
electron gas—perturb the local surrounding vacuum/ 
spacetime with equal energy, so in the vacuum "virtual 
particle flux gas" the two perturbations are 
energetically equal. The receiving wire receives both 
perturbation waves from the vacuum; one perturbs the 
electrons and the other perturbs the nuclei. Since the 
second wave is unaccounted, the perturbation of the 
nuclei is just considered a "mysterious force" that 
always appears. In a pumped phase conjugate mirror 
material, e.g., we interact the waves prior to their 
reaching the nuclei, by multi-wave mixing. Since the 
"causative" but neglected second wave coming in from 
space does not reach the nuclei, but are redirected to 
form the phase conjugate replica wave produced by the 
pumping, the mirror does not recoil and it does not 
exhibit Newtonian third law reaction. However, since 
electrodynamics omits the EM causative wave that 
generates Newton’s third law forces in the receiver, 
which in normal detection always appear, then 
presently electrodynamic fields are erroneously said to 
be devoid of Newton's third law reaction. To the 
contrary, the effects of that hidden, neglected EM cause 
of the Newtonian third law reaction do appear, either as 
recoil of the physical receiving antenna or as the 
production of the time-reverse phase conjugate replica 
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wave in optical pumping. But in standard 
electrodynamics, equal-and-opposite forces in the 
receiving antenna are assumed to arise "mystically” or 
from some hidden electrodynamic demon. The 
electrodynamic cause of Newton's third law has been 
lost since Maxwell wrote his theory. 


Maxwell, however, was careful to point out the ad hoc 
nature of assuming the stress in the vacuum, and that 
no mechanism for it had been discovered, nor was such 
a mechanism contained in his theory. Specifically, 
Maxwell said {[8] }: 


“Tt must be carefully borne in mind that 
we have made only one step in the theory 
of the action of the medium. We have 
supposed it to be ina state of stress, but 
we have not in any way accounted for this 
stress, or explained how it is maintained. 
This step, however, seems to me to be an 
important one, as it explains, by the action 
of the consecutive parts of the medium, 
phenomena which were formerly supposed 
to be explicable only by direct action at a 
distance. ... I have not been able to make 
the next step, namely, to account by 
mechanical considerations for these 
stresses in the dielectric. I therefore leave 
the theory at this point, merely stating 
what are the other parts of the 
phenomenon of induction in dielectrics.” 


Indeed, we now know of electrons and their spin. The 
longitudinally-constrained, spinning Drude electrons in 
receiving wires will gyroprecess laterally in the wire 
when an EM disturbance from the vacuum interacts 
with them. (Figure 4) It is well-known that these 
Drude electrons are highly restrained longitudinally 
down the wire; the longitudinal movement is the "drift" 
velocity and may be nominally only a few inches per 
hour. The lateral precession of the longitudinally 
constrained, spinning Drude electrons establishes that 
the incoming vacuum disturbance, before its interaction 
with the gyroelectrons, is longitudinal. Else one must 
discard electron spin, electron gyroprecession, and 
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indeed the theory of gyroscopic precession itself. In 
our view, the EM wave in vacuum is longitudinal, 
always has been, and always will be {[9] }. It also 
does not consist of EM force fields, contrary to present 
classical theory. Instead, only the potentiality {[10]} 
for the transverse force fields—should the 
longitudinally perturbed vacuum EM entity be 
intercepted by a spinning charged particle and interact 
with it—exists in mass-free space, as pointed out by 
Feynman. Quoting Feynman again {[11] }: 


. "We may think of E(x, y, z, t) and B(x, y, 
z, t) as giving the forces that would be 
experienced at the time t by a charge 
located at (x, y, z), with the condition that 
placing the charge there did not disturb 
the positions or motion of all the other 
charges responsible for the fields." 


Rigorously the force fields exist only in and of matter. 
In matter-free space, there is no force at all in what we 
call the "field as it exists in massfree space" {[12] }. E. 


g., Jackson states it this way {[13]}: 


"Most classical electrodynamicists continue to adhere 
to the notion that the EM force field exists as such in 
the vacuum, but do admit that physically measurable 


quantities such as force somehow involve the product 
of charge and field." 


But again, Jackson also states {[14] }: 


"...the thing that eventually gets measured is a 
force..." "At the moment, the electric field can 
be defined as the force per unit charge acting at 
a given point. It is a vector function of position, 
denoted by E. One must be careful in its 
definition, however. It is not necessarily the 
force that one would observe by placing one unit 
of charge on a pith ball and placing it in 
position. The reason is that one unit of charge 
may be so large that its presence alters 
appreciably the field configuration of the array. 
Consequently one must use a limiting process 
whereby the ratio of the force on the small test 
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body to the charge on it is measured for smaller 
and smaller amounts of charge. Experimentally, 
this ratio and the direction of the force will 
become constant as the amount of test charge is 
made smaller and smaller. These limiting values 
of magnitude and direction define the magnitude 
and direction of the electric field E at the point 
in question. In symbols we may write F = qE 
where F is the force, E the electric field, and q 
the charge. In this equation it is assumed that 
the charge gq is located at a point, and the force 
and the electric field are evaluated at that 
point." 


As can be seen, much of the difficulty occurs because 
physicists continue to erroneously utilize an equation 
as if it were a definition. An equation defines nothing 
at all; it merely states that all the "things on the left" of 
the equality sign and all the "things on the right" have 
the same overall magnitudes. It does not define any of 
the things on the left or right, and so it tells us nothing 
at all about what anything in it really is. A definition 
requires an identity, not an equality. E.g., if we take as 
an identity the very equation advanced by Jackson's 
explanation above, we then have a definition: 


F=qE=> E=F/q 


And now that identity clearly states that charged mass 
is a component of the E-field. Similar argument 
prevails for the B-field, etc. 


The identity also shows that E is not the magnitude of 
the force field at all, but is its local intensity at any 
given point in the E field, in terms of force per unit 
point static coulomb—a force formed in, on, and of the 
charged mass of the coulomb. The misstatement that E 
represents the magnitude of the field is another great 
non sequitur. No textbook gives the calculation of the 
magnitude of the E-field, though all purport to. 
Instead, they all give the calculation of the intensity of 
the E-field at each point in it. There is a great 
difference between the magnitude of an automobile's 
mounted tire and its pressure per sq. inch on the 
pavement. In all fairness, some of the better texts do 
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use the term "field intensity", at least occasionally. 


As defined, the EM force fields are effects produced 
in, on, and of charged matter and only in, on, and of 
charged matter. They are not at all the same effects 
produced in matter-free space (in the vacuum/ 
spacetime). The EM force field (in matter) is not the 
same as the "massfree" E-field in massfree spacetime. 
Ultimately, all that exists in spacetime are spacetime 
and changes to spacetime. 


We may accurately take the mass-free, force-free EM 
field to be a pattern of spacetime curvatures. The 
coupling of this spacetime curvature set, or any part of 
it, with charged mass, then constitutes an EM force 
field. Again, the problem is the hoary old mechanics 
notion of having a separate massless force acting upon 
a separate mass. No such thing exists in all nature, and 
mechanics should have been rather thoroughly 
overhauled long ago as a result of this horrendous 
foundations of mechanics error that is centuries old. 


In present classical electrodynamics—certainly the 
kind taught to electrical engineers and used in the 
electrical engineering discipline—the EM potential 
{[15] }, field, and wave, as they truly exist in space and 
in the vacuum, are rigorously not prescribed at all. 
Instead, the effect of the "causal entity" as it exists in 
vacuum prior to interaction with charged mass, is used 
a if it were what exists in and on the charged mass as 
the effect of the interaction. (See Figure 5, Figure 6, 
and Figure 7). This substitution of the effect for the 
cause is arguably the greatest uncorrected error in 
classical electrodynamics today. It is a hangover from 
the old days of the material ether, and the refusal to 
change the Maxwell-Heaviside equations to eliminate 
that material ether assumption, once the Michelson- 
Morley experiments falsified it. This has long been 
known to foundations physicists, and to most of the 
better electrodynamicists as well. But it still seems to 
be known to very few electrical engineers! 


Many attempts have been made to “modify” the 
standard classical electrodynamics theory, but most 
have failed. For some reason, most of these attempted 
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modifications seem to have accepted the present 
“‘matter-to-matter transform” approach (Figure 8) of 
present electrodynamics, failing to see that the two 
missing transforms of matter-to-spacetime and 
spacetime-to-matter (Figure 9) are in fact just general 
relativity itself {[16] , [17] } The solution for adding 
the missing two transforms into electrodynamics 
therefore may lie in “infolding” general relativity 
directly within electrodynamics, rather than placing the 
two on an equal footing. That requires the analysis of 
the supersystem rather than the system, a concept 
which will be discussed shortly. Figure 10 shows the 
utilization of the "vacuum engine" that results from this 
"infolded GR" solution. 


To our knowledge, the Sachs unified field theory {[18] 
a,b,c,d,e} is presently the only practical unified field 
theory that can be directly engineered by higher 
symmetry electrodynamics, such as the O(3) group 
symmetry EM model advanced by Evans and Vigier 
and perfected by Evans {[19] }. The engineering 
power of Sachs' theory is remarkable {[20] }, and the O 
(3) electrodynamics has been shown by Evans to be an 
important subset of the unified electrodynamics in 
Sachs’ theory. 


Let us examine that statement a little deeper. 


In classical electrodynamics the sources of all EM 
potentials, fields, waves, and their energies are 
assumed to be the charges—which are assumed to 
somehow act as perpetual motion machines that 
continuously create and pour out all that EM energy in 
the fields and potentials associated with the charge as 
their "source". This outpouring of 3-space energy 
comprising and establishing the associated potentials 
and fields eventually fills all space with energy. All 
the charges and dipoles present in the universe since 
shortly after its formation have done this for some 14 
billion years. 


Yet in classical EM—with all the existing charges in 
the universe implicitly assumed to continuously pour 
out energy into all of space, and most having done so 
for billions of years—inexplicably space is then 
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considered to be an emptiness having no interactive 
energetic exchange with the charge at all {[21] }. That 
of course is a non sequitur because it involves a total 
contradiction of the conservation of energy law. If 
there is no active energy in spacetime for the charged 
particle to receive and then output in 3-space, then the 
energy conservation is falsified by every charge and 
every dipole. 


In particle physics the inactive vacuum concept is 
known to be quite wrong, else the charge creates 
energy from nothing. That would violate the most 
sacrosanct law in physics: that energy can neither be 
created nor destroyed. So electrodynamics—both 
classical and quantum, neither of which contains the 
solution to this source charge problem—is in gross 
violation of conservation of energy laws, because it 
assumes that the charge is solely the source of its 
associated fields and potentials and their energy 

{ [22] } and that it accordingly creates all that energy it 


has poured out since the beginning of the universe. 


Presently the electrical engineer implicitly assumes 
total violation of the conservation of energy law with 
every equation he writes, and is blissfully unaware of it. 


Particle physicists, however, have done much better 
and published and incorporated their results, although 
inexplicably the mainstream electrodynamicists have 
not changed their own model accordingly. Particle 
physicists have known and shown for more than 40 
years that (1) space is a seething inferno of EM energy 
{ [23]}, Gi) a charge continually undergoes a violent 
energy exchange (see Figure 11) with the vacuum EM 
flux. That exchange is what a charged mass is doing, 
to make it a "charged mass"), and (iii) the charge is a 
broken symmetry in that violent energetic flux of the 
vacuum. "Broken symmetry" means that the charge 
disrupts and alters part of that virtual particle flux to 
observable EM energy flux (see again Figures 5, 6. and 
7). The charge continually absorbs virtual energy from 
the vacuum, radiates some of that absorbed energy 
back to the vacuum in virtual form, but integrates and 
radiates the remainder in a flow of potentially 
observable energy—the energy flow discovered by 
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Poynting {[24] } and Heaviside {[25] } after Maxwell 
was already deceased. 


So what does the source charge really do? It coheres, 
transduces, and gates some of its virtual energy {[26] } 
received from the vacuum, into an EM energy flow 
going out in all directions in 3-space from that source 
charge. Contrary to present electrodynamics, this 
energy flow is actually longitudinal and bidirectional 
{[27] , [28] , [29] , [30]}, with energy going out in 3- 
space from the charge to every point in the universe, 
and with energy coming from every point in the 
universe back to the charge through the time domain. 
But as reinterpreted {22 b}, Whittaker {[31] } showed 
in 1903 that any such bidirectional EM flow of energy 
—reinterpreted with the input energy to the charge 
coming from the time-domain, and the output energy 
from the charge being emitted into 3-space, comprises 
a scalar potential. This also agrees with quantum field 


theory {[32] } 


See Figure 12. As it really exists in space, a scalar 
potential is a harmonic set of bidirectional EM energy 
flows, with the "bidirectional" EM waves being 
outgoing EM waves in 3-space caused by interaction 
with the source charge or dipole of incoming time- 
polarized EM waves. There is a set of outgoing EM 
longitudinal waves in 3-space, perfectly correlated with 
a set of incoming time-polarized EM waves in the time 
domain. Hence one time-polarized EM "causal" wave 
couples with one outgoing longitudinal EM wave in 3- 
space. It is this scalar EM wave coupling (combining) 
with longitudinal EM wave coupling, in a harmonic set 
of phase conjugate pairs, that constitutes the scalar EM 
potential. 


In short, all EM energy in 3-space comes from the time 
domain. 


After all, no observable persists continuously in time. 
Any observable is a frozen 3-space momentary 
snapshot of an ongoing 4-space interaction. It is the 
result of a d/dt operation imposed upon LLLT 
spacetime, to yield a momentary LLL by 
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d/dt(LLLT) => LLL 


What we see as the "motion of an object in 3-space" is 
actually the ensemble of a continual serial iteration of 
such "frozen 3-space snapshots" of each observable 
part of the object, much as the iterative frames of a 
movie film are seen as a continuously moving picture. 


In Whittaker's bidirectional energy flow associated 
with the source charge, electrodynamicists—including 
Whittaker himself—assumed that a point positive 
coulomb of charge is located at each and every point in 
space. (Figure 5, Figure 6, and Figure 7). A tiny bit of 
the impinging EM energy flow “from” the distant 
source charge {[33] } is geometrically intercepted and 
diverted by the observing/detecting point charge to 
streamline around it, creating a “swirl around” of 
diverted energy flow. As can be seen, only a tiny 
portion of the impinging and passing EM energy 
stream in 3-space is diverged into the swirl. This is 
rather like a small diverted whirlpool of water forming 
around a stable rock in a flowing river. In 
electrodynamics the amount of energy in that “diverged 
whirlpool” is said to be the “collected” energy 
appearing upon that point charge (upon that fixed 
rock). That amount of energy swirled by the 
intercepting point coulomb at a given point in space, is 
then erroneously said to be the magnitude of the 
potential (the magnitude of the entire river). It is no 
such thing. The small fraction of the potential that is 
diverted from the potential's flowing rivers of energy, is 
not that the magnitude of that potential (the magnitude 
of the entire set of flowing rivers themselves!) And it 
is certainly not “identically” the river itself! At best it 
is a measure of the intensity of the potential (the local 
intensity of all those internal rivers of energy flow) at 
that point occupied by the intercepting/diverting rock. 


The point is, as defined and used in conventional 
electrodynamics, the potential occurs only after the 
vacuum EM entity’s reaction with the intercepting 
mass, and is defined only as the effect produced upon 
that coulomb by the causative potential's interaction. 
Literally, the potential (the cause) is erroneously 
defined as the “excitation” or “excess energy” it locally 
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produces as an effect upon a unit point intercepting/ 
collecting charge. 


Ironically, it appears that no electrodynamicist 
calculates the magnitude of the actual potential as it 
exists In vacuum-spacetime, before its interaction with 
charge {[34], [35] }. Its magnitude is enormous, since 
the potential may extend over all space, and energy can 
be intercepted and collected by a charge placed at any 
point therein, or from charges placed at every point 
therein. 


Certainly no rigorous definition of the potential 
presently exists in physics; the reader is challenged to 
check for himself or herself. No legitimate definition 
can exist for the potential, until the little matter is 
resolved of its present erroneous definition only "in and 
on and deviated by" charged matter, contradicted by 
the simultaneous assumption that it does exist in mass- 
free space in undeviated form. What is deviated from 
the potential, is not the potential itself. A part of 
something torn out of that something at one point in 
itself, is not the whole. The local effect cannot be 
substituted for the entire nonlocal cause—only a small 
part of which interacts locally. 


The EM force field is similarly defined—only for 
charge mass interception, and only as an effect 
produced upon the intercepting charge. (See again 
Figures 5, 6, and 7.) A flow of water across a rock (or 
the wind on a rock in the desert) produces a “pileup” of 
fluid on the windward side, and a lesser “pileup” on the 
downwind side. The difference (called the “gradient’’) 
in the energy density collected across the standard 
charge (rock) produces a “difference in pressure” on 
the rock—in other words, a force per interacting rock. 
That effect is erroneously taken to be the EM field 
itself, when rigorously it is only the reaction cross 
section of the EM field. Again, rigorously this EM 
field as defined in electrodynamics only exists as the 
effect that occurs upon an intercepting standard charge 
or "rock" {[36]}. 


Since the EM wave “in space” is erroneously said to be 
made of varying EM fields, it too is defined only as the 
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effect upon the intercepting charged mass, after the 
vacuum EM wave entity—whatever it is—has 
interacted with the charge and changed the charge 
translationally and energetically. Specifically, the 
present “EM wave in vacuum” in the literature is not at 
all what is presented and taught in undergraduate texts, 
and even the standard illustration of "oscillating E-field 
and B-field vectors" lateral to the line of motion of the 
wave is horribly wrong. E.g., Dr. Robert Romer, 
former editor of American Journal of Physics, has 
taken that error to task as follows { [37] }: 


"...that dreadful diagram purporting to 
show the electric and magnetic fields of a 
plane wave, as a function of position (and/ 
or time?) that besmirch the pages of 
almost every introductory book. ...it is a 
horrible diagram. 'Misleading' would be 
too kind a word; 'wrong' is more 
accurate." "...perhaps then, for historical 
interest, [we should] find out how that 
diagram came to contaminate our 
literature in the first place." 


The EM field and wave as commonly regarded are 
transfer functions from the source charged masses that 
“perturbed the vacuum medium and created an 
unknown kind of disturbance therein’, onto the 
receiving charged masses that intercept the incoming 
“unknown vacuum wave entity that was created” and 
interact with it, being translated and perturbed as a 
result. 


This “detected” translation of the receiving charged 
masses (usually the interacting Drude electrons in a 
wire) is what our instruments detect. Indeed, the Drude 
electrons are highly constrained from moving 
longitudinally down the wire, usually moving at only a 
few inches per hour. They are much freer to move 
laterally, however, and can easily do so. 


Reacting with the incoming longitudinal EM wave 
perturbation of local spacetime, the spin of the electron 
produces gyroscopic precession laterally in the wire 
since the electron is terribly restrained in moving 
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longitudinally down the wire. Since our instruments 
detect these transverse electron precession waves, that 
has been totally confused (since Faraday's "plucked 
taut string" notion of the EM wave and Maxwell's 
arbitrary adoption of it) as representing the incoming 
wave in vacuum. It does not represent the vacuum EM 
wave at all; the incoming wave is in fact a longitudinal 
EM wave in 3-space, associated with a precisely 
correlated longitudinal EM wave in the time-domain. 


So we have answered Professor Romer's implied 
question. That horrible diagram came from the 
assumption by early electrodynamicists, before 
discovery of the electron or atom or nucleus, that the 
"transverse electric fluid waves" in the receiving wires 
represented actual "intercepted" fluid perturbations 
arriving in the material ether medium. 


In summary: Using a transmitter-receiver analysis, the 
so-called “EM wave in vacuum” as presently defined, 
actually represents that “detected and measured 
electron precession wave” in and of the reacting Drude 
electron gas in the distant receiving wire antenna. The 
so-called EM force field wave in vacuum has been 
erroneously defined as observable matter wiggles, not 
vacuum virtual energy wiggles and not as spacetime- 
curvature changes and wiggles. So even the present 
notion of the EM transverse wave in space is wrong, 
and it has been corrupted as a pure matter-to-matter 
transform from the beginning { [38] }. 


Somewhat less technical explanations are given by 
Lindsay and Margenau { [39] }, and a rigorous 
statement and discussion that EM force fields exist 
only in charged matter is given by Aharonov and Bohm 
{ [40] }. Feynman of course said it bluntly: Only the 
potential for the field exists in the vacuum, should one 
place a unit point charge there to allow the force field 
to be developed (on, of, and containing the source 
charge itself). 


Let us summarize this terrible EM foundations flaw: As 
classical electrodynamics presently is modeled, 
Maxwell and his modern followers only include 
equations which are mass-to-mass transformations 
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(Figure 8). Specifically missing { [41] } are two other 


transforms: (1) the mass-to-vacuum (mass-to- 
spacetime) transformation (which obviously is general 
relativistic in nature), and (11) the vacuum-to-mass 
(spacetime-to-mass) transformation (again, obviously 
general relativistic in nature). (See again Figure 9). 
When these two missing transforms are added back 
into electrodynamics, one has suddenly extended EM 
theory into a new domain. One has also infolded 
general relativity (GR) inside the present EM matter-to- 
matter transforms, and also included the vacuum 
interaction including broken symmetry in that 
exchange, but in an electromagnetically engineerable 
manner. In short, one has a practical, engineerable 
unified field theory. 


Highly creative inventors such as Rife and Prioré 
intuitively developed apparatuses that unwittingly 
utilized this presently undeveloped and extended union 
of EM, particle physics vacuum theory, and GR. The 
intuition of the theorists in interpreting those 
revolutionary experiments and their results has very 
seriously lagged. 


The Supersystem Concept 


To understand how extraordinary systems such 
as Rife's microscope works, one must understand the 
concept of the supersystem. (See Figure 13). The 
supersystem consists of three components, which are 
(1) the physical system and its dynamics, (2) the local 
active vacuum and its dynamics, and (3) the local 
curvatures of spacetime and their dynamics. All three 
components of the supersystem interact with one 
another, in nature. The second and third components 
of the system constitute the active environment in 
which the system is embedded, and with which it 
interacts. 


Unfortunately, in standard classical electrodynamics 
either the system's environment is assumed to be inert, 
or the system is assumed to be in equilibrium in its 
interaction with that environment. This represents a 
totally arbitrary assumption that the system cannot 
receive and utilize any excess energy from its known 
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active environment. Hence the active vacuum's 
interaction with the system can be and is ignored by 
classical electromagnetics, as are the local curvatures 
of spacetime and their interactions with the system. 


Extraordinary EM systems invariably involve the 
supersystem dynamics, and not just the system 
dynamics. Jn nature, no system analysis is complete 
until the supersystem interactions and their effects have 
been determined and analyzed. 


The Rife microscope is indeed an extraordinary system 
using non-negligible interactions between the system 
and the other two components of its supersystem. 
Hence in our discussions, we will be examining 
interactions in that regime, and not just the standard 
electrodynamics analysis. In these discussions, we will 
be holding in mind not just the mass-to-mass 
transforms of standard electrodynamics, but two other 
transforms: (1) the mass-to-vacuum/spacetime 
transform, and (2) the vacuum/spacetime to matter 
transform (previously shown in Figure 9). 


The reason that Rife's work has not been understood is 
that researchers have been unaware of the necessity for 
supersystem analysis. Almost all analyses of Rife's 
work have been merely standard classical EM analysis 
and thus quite insufficient. There are other examples 
of the standard electrodynamics model completely 
failing to show higher symmetry phenomenology in an 
inventor's work, so that his work is not understood 
even today. An example is provided by Tesla's 
patented circuits, as rigorously demonstrated by Barrett 
{ [42] }. Barrett went on to improve the new functions 
discovered in Tesla's patents, and obtained two 
additional patents related to signals and signal 


processing { [43] }. 


Vacuum-Structurings as “Engines”: Key Part of 
the Missing Transforms 


The missing mass-to-vacuum/spacetime transformation 
produces a massless structuring of the vacuum 
medium. That is a vacuum engine or “multiplex of 
specific spacetime curvatures.” (See Figure 14, Figure 
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15, Figure 16, Figure 17), and Figure 18. Preparing the 
vacuum engine is accomplished by charged matter 
dynamics of the source charges producing the 
necessary potentials, fields and waves. The charges are 
embedded in continual energetic exchange with the 
vacuum/spacetime, and moving the charges affects that 
exchange; it perturbs the local vacuum flux and curves 
the local spacetime accordingly. 


The transform represents producing this vacuum engine 
by the vacuum-perturbing action of source charge 
dynamics upon the vacuum, and by not assuming a 
mystical intercepting point-charge at each point in 
space { [44] }. In the vacuum/spacetime, only vacuum/ 
spacetime entities and changes to them exist. In pure 
water, only water and changes to that water exist! 


So a precise dynamic structuring of the energetic 
vacuum (and spacetime geometry) is what charges 
produce when they “perturb” the vacuum medium 

{ [45] }, by the presence or dynamics of their fields, 
longitudinal and time-polarized EM waves, or both. 
This "perturbed vacuum dynamics" separate from the 
source charges themselves comprises an engine that 
consists of altered longitudinal EM wave dynamics 
inside the internal Whittaker structure { [46] } of the 
scalar potential of the ambient vacuum. That is the 
same as also producing internested levels of spacetime 
curvatures in a template or specific pattern { [47] }. 


In turn, this vacuum engine region of local curvatures 
and structurings in spacetime will interact upon any 
mass placed therein. That action is the missing 
electrodynamic vacuum-to-mass transform. 


The missing electrodynamic vacuum-to-mass 
transformation produces direct changes and alterations 
in the “receiving” mass, at all levels, by the action of 
such a vacuum engine. As each action occurs locally 
in the localized receiving mass, it produces the "local 
effect" as the result of that “local action.” The primary 
causative chain (1.e., the set of “dominoes” affecting 
each other serially), started back at the distant source 
charges. One can say that we therefore have mass-to- 
mass action at a distance, via the matter-to-vacuum 
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and vacuum-to-mass intermediary transforms and the 
spatial and temporal propagation of the vacuum 
engines in the middle of the two { [48] }. We will 
shortly discuss the Whittaker structuring of the 
potential as a fundamental process for producing 
vacuum engines. 


General relativists mostly concentrate upon the 
warping and curving of spacetime (i.e., producing a 
vacuum engine) by the very weak gravitational force— 


which is only some 10 4? times as strong for electrons 
as the electric force between them. Consequently, 
relativists must look to huge assemblages of mass, such 
as in stars and other astronomical objects, for sufficient 
gravitationally-induced spacetime curvature to produce 
easily observable results. For that reason, general 
relativity has resisted laboratory development as an 
engineerable applied science. By using the far stronger 
EM force as the agent of spacetime curvature, and 
including the infolded electrodynamics inside the 
potential, field, and wave, general relativity then 
becomes engineerable and usable. But one is 
engineering the supersystem, not just the system. 


The Infolded Electrodynamics Inside Potentials, 
Fields, and Waves 


As previously stated, in 1903 E. T. Whittaker, a 
well-known mathematical physicist, showed that a 
scalar potential can be mathematically decomposed 
into a set of peculiar EM wavepairs in a harmonic set. 
(Again see Figure 12) These “hidden waves” are 
longitudinal EM waves, arranged in conjugate pairs 
{ [49] } with the pairs also arranged in a harmonic set. 
In each wavepair, there is an ordinary (forward-time) 
longitudinal EM wave (outgoing in 3-space from the 
interacting/observing charge), coupled to its phase 
conjugate replica (time-reversed twin). 


And here lies a magic secret. Prior to interacting with a 
charge, the phase conjugate wave in each wavepair 1s 
in the complex domain, which means that in 
Minkowski space it is incoming along the fourth axis, 
ict, where the only variable is t. Hence this wave prior 
to interaction with charge does not even exist in 3- 
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space. Instead, it exists as a longitudinal EM wave 
incoming in time, so that it is a time-like flow of EM 
energy. (See Figure 19). After interaction with a 
charge, the charge absorbs the incoming time-polarized 
EM wave, transduces that time-energy to 3-spatial 
energy, and re-emits the energy as longitudinal EM 
waves in 3-space in all directions. "In all directions" 
means that for every outgoing longitudinal EM wave 
emitted in one direction in 3-space, another wave just 
like it also emitted in the other direction in 3-space. So 
the paired "bidirectional" EM longitudinal EM waves 
in 3-space, as interpreted by Whittaker, do exist as the 
effect waves caused by the incoming causal time-like 
longitudinal EM waves (scalar EM waves). The 
pairing of the causal time-polarized EM incoming 
wave with an outgoing effect longitudinal EM wave 
was not interpreted by Whittaker, but does agree with 
more modern quantum field theory interpretations of 
photon polarizations and their observability or non 
observability, by Mandl and Shaw {22b}. 


We have corrected this "effect substituted for the 
cause" wave to reinterpret Whittaker's 1903 
decomposition of the scalar potential, into combined 
biwaves where one of the biwaves is incoming in the 
time domain, and the other is outgoing in 3-space. 
That re-interpretation then allowed a solution {22a} to 
the problem of the source charge and its associated 
fields and potentials, together with their energy. Every 
source charge and source dipole continuously emits 
EM energy in 3-space, without any 3-spatial EM 
energy input. The input is there, but in the time- 
domain. This problem—resolved by the present author 
in 2000—has been called the most difficult problem in 
quantum and classical electromagnetics {30 }. 


Because of observed parity reversal accompanying the 
time-reversal operation, in his forward-time, the 
observer “sees” —after interacting the incoming wave 
with charge—the effect of the incoming time-reversed 
or phase conjugate wave (entering from the time 
domain) as a 3-space longitudinal EM wave leaving in 
the opposite spatial direction. So the basic 4-space 
phase conjugate longitudinal wavepair would appear to 
us in forward time as a “regular” time-forward 
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longitudinal EM wavepair in 3-space, with the two 
waves going outward in opposite directions. But each 
is accompanied by a time-polarized EM wave, else it 
would not be observable. 


Further, there is a harmonic series of such 
bidirectional longitudinal wavepairs comprising the 
scalar potential. So the staid old electrostatic potential 
(1) is not a "scalar entity" at all { [50] }, (1) is a bundle 
of longitudinal wavepairs, (111) is an entity with a 
remarkable internal hidden multiwave structures and 
dynamics, (iv) is a composite of very special waves 
whose transverse amplitude (i1.e., whose spatial energy 
density, which is a function of transverse amplitude 
squared) does not change, but whose transported time 
structure changes, and (v) therefore is a special kind of 
wave that is velocity modulated about some central 
velocity, and is not limited to the speed of light c. 
Indeed, in classical electrodynamics in the Coulomb 
gauge, the scalar potential is already recognized as 
having infinite velocity, merely appearing in space 
instantly at every point it occupies { [51] }. 


We also state without elaboration that the active 
vacuum 1s identically a very huge scalar potential, as 
indeed is “spacetime geometry”. So a unifying 
principle is: 


vacuum = spacetime = potential = energy 


{1521} 


Further, as a potential, the “ambient” vacuum 
decomposes into an incredibly rich, internal Whittaker 
wave structure. So then also must spacetime and 
energy similarly decompose. That decomposition 
structure is even richer when higher symmetry O(3) 
EM is used instead of the lower symmetry U(1) EM 
employed by Whittaker. 


A revolution in electrodynamics has recently 
begun, and central to that revolution is the strong 
appearance of longitudinal EM waves as essentially the 
basis for the emerging new electrodynamics. Work by 
Evans { [53] }, Barrett { [54] }, Ziolkowski { [55] }, 
Evans { [56] }, Rodrigues {57}, and others is 
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fundamental in this respect. One part of this emerging 
new electrodynamics is advanced under the label of 
undistorted progressive waves (UPWs). A good 
summary of UPW theory is given by Rodrigues and Lu 
{ [57] }. Even so, to date this body of work still 
largely ignores the internal Whittaker dynamics 

{ [58] } inside an EM wave. The body of work— 
particularly the higher symmetry O(3) electrodynamics 
pioneered by Evans {56} inherently possesses the 
capability to model such structuring, since much of it 
utilizes a higher topology algebra such as quaternions 

{ [59] } or even Clifford algebra { [60] } In those 
higher algebras, many electrodynamic things can be 
done outside the operations permitted by present vector 
and tensor electrodynamics. 


Superpotentials and Superpotential Theory 


Whittaker’s 1904 paper { [61] } showed that all 
the “normal” electrodynamics was based on, and 
created by, the interference of scalar potential functions 
(1.e., by the interference of those multiwave 
longitudinal wavepairs and their dynamics { [62] } 
constituting the interfering scalar potentials.) He 
showed that any EM field or wave whatsoever can be 
replaced by two scalar potential functions—in fact, is 
comprised of those two scalar potential functions and is 
created by them. Scalar potential interferometry 
already creates all the “normal” EM in the textbooks 
anyway, and a proof has been given by Evans et al. 


{ [63] }. 


The 1904 paper by Whittaker initiated a 
somewhat obscure branch of electrodynamics referred 
to as superpotential theory { [64] }. Whittaker’s work 
was further extended and augmented by later scientists 
such as Righi { [65] }, Debye { [66] }, Bromwich 
{ [67]. }, Nisbet { [68] }, McCrea { [69] }, etc. But 
even with the extended superpotential theory, without 
the addition of Whittaker 1903 and the substructuring 
"internal LW electrodynamics" one cannot understand 
the mechanism for what Rife was actually doing. 


Rife was not using normal potentials and normal E and 
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H fields—which as we discussed, only apply to 
observable material entities anyhow and thus could not 
be used to “see” far below the quantum threshold of 
least detectable material disturbance. His entire 
protocol was to get beyond those “material 
interception of EM energy” limitations. Unwittingly, 
Rife was using vacuum engines—involving structuring 
of the active vacuum as well as pure general relativity 
(GR) and pure structurings of spacetime geometry 
itself. He was electromagnetically using that part of 
GR that the GR physicists have mostly only tried to 
produce by use of the weak gravitational force. In GR, 
the ST geometry itself is active, dynamic, energetic, 
and structuring! In higher symmetry electrodynamics, 
the ST geometry itself is powerfully active, dynamic, 
energetic, and structuring! It is not at all just a 
"passive spacetime" as classical electrodynamics 


assumes { [70] }. 


Biological Systems Use the Infolded Whittaker- 
Type Electrodynamics 


The problem in the Rife microscope is to be able to 
observe very subtle ST curvatures and patterns, in an 
optical manner. These subtle or virtual "disturbances" 
of local spacetime are far finer and smaller than the 
one-tenth wavelength optical resolution generally the 
limit for optical microscopes using conventional optical 
EM notions and “material” potentials, fields, and 
waves. 


In short, Rife’s twofold problem was to (i) function 
with vacuum engines (internal structuring of the 
potentials) so he could penetrate to any degree of 
smallness, and (i1) output, in the observable state, exact 
visible summations and analogues of the individual 
structures detected in the virtual (nonobservable) state 


{ [71] }. 


To make the subtle vacuum engines observable on the 
bench, the ST curvatures and their internested 
patterning must be accomplished by making and 
assembling local curvatures of ST, via making 
longitudinal EM wavepairs in structural pattern 
assemblies. Spacetime is in fact just a powerful scalar 
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potential, or can be modeled as such, and as such 
Whittaker 1903 and 1904 rigorously applies, along 
with extensions from higher symmetry 
electrodynamics. By realizing that ST is identically 
potential, one has altered one's thinking from the 
standard GR theory into a correlated EM-GR theory. 
One has also extended GR: Not only is there a 
“topology” of things that can be externally done to a 
base spacetime, but there is also a hidden, vast EM 
topology within any overall base spacetime. So we 
now have “topologies within topologies.” This is in 
fact what the Russians have long called the information 
content of the field. 


However, all living systems already use this "infolded" 
bidirectional, longitudinal wavepair EM in their 
ongoing living functions { [72] }. Just as they used 
frequency modulation, EM signals, EM oscillations, 
etc. before we even had an electrodynamics or a 
physics, living systems do use the infolded EM (and 
vacuum engines) in all their living functions, and 
particularly in their cellular regeneration and 
restoration (R&R) system { [73] }, as contrasted to 
their immune system. The immune system cells are the 
fighters and the debris scavengers/cleaners. They go 
after the hostile invaders, fight them, and usually win— 
littering the battlefield with the debris. Then the 
immune system scavenger cells clean up the residue. 


But many of the body’s cells will have been 
damaged in the fight. The immune system itself cannot 
heal or restore a single damaged cell, even its own! It is 
not a healer! It is a searcher, a marker, a killer, and a 
residue-cleaner. It contains " the troops and the combat 
engineer," so to speak, but not the hospitals and the 
doctors. All healing/restoration of living cells is done 
by the R&R system, not by the immune system. 


A high-level overview of the immune system is 
given in Figure 20. 


No vaccine, drug, herb, vitamin, or mineral 
heals the body, although certainly they can enhance or 
aid the body's healing process. Each does carry its 
individual resident vacuum engine, and when absorbed 
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by the cell, this added vacuum engine contributes to the 
resident vacuum engine in the cell by summing with it. 
To restore the damaged cells back to normal (i.e., to 
heal), the R&R system uses a novel kind of extended 
electrodynamics with infolded vacuum engines, and it 
uses a novel kind of optical phase conjugate pumping, 
in the time domain rather than just 3-space. The magic 
“unified field theory” so long sought by scientists, has 
long been utilized by the regeneration and restoration 
system of the body in its minute-to-minute and day-to- 
day healing and restoring actions. 


The magic "universal healing mechanism" so 
long evading the discovery of medical scientists is none 
other than the exact cellular regenerative mechanism 
universally used by every living organism. For the first 
time, we are explaining the higher symmetry 
electromagnetic nature of this mechanism. 


Robert Becker's epochal work { [74] } (Figure 
21, Figure 22) strongly probed the electromagnetic 
control system directing the body’s cellular 
regeneration and repair (R&R) system. However, he 
did not have available the infolded Whittaker 
electrodynamics. He could only utilize the grossly 
inadequate standard electrodynamics. Modern 
nonlinear phase conjugate optics had not yet been born 
when Becker did most of his seminal work. 


Since standard EM does not incorporate infolded GR, 
vacuum engines, or optical pumping in the time 
domain, Becker could not formulate the full technical 
mechanism of the R&R system —which uses the 
supersystem, not just the system. But Becker did 
strongly point out the importance of the R&R system, 
both theoretically and experimentally. He found that it 
operated electrically, with the scalar potentials being 
key. He modeled the R&R system as closely as can be 
done with classical U(1) electromagnetics (Figure 22). 
He proved that cells can be dedifferentiated (reversed 
back to an earlier, more primitive state) and 
redifferentiated (time-forwarded into a more complex 
state) by weak DC potentials and laughably weak 
(picoamperes) of current. He was twice nominated for 
a Nobel prize for his epochal work. His method of 
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electromagnetic healing of otherwise intractable bone 
fractures (Figure 21) is utilized today in many hospitals. 


In his microscope, Rife was in pursuit of optically 
"seeing" the infolded electrodynamics functioning of 
the living cells in the most minute detail—i.e., he 
wished to see the actual vacuum engines and their 
functions. Using the infolded EM, one can still "see" 
the cells and all their parts, but one can also go far 
beyond the one-tenth wavelength optical discrimination 
limitation and see into the virtual state dynamics. In 
theory, because the infolded EM is recursive as a 
function of wavelength, one can go to any limit in 
smallness desired—or at least to whatever limit is 
determined by the available technology's development 
at the time { [75] }. 


Vlail Kaznacheyev's novel electromagnetic induction 
of cellular death, disease, and damage, at a distance, is 
instructive in this respect { [76] }. (Figure 23) Indeed, 
the Russians mastered, extended, and weaponized the 
Kaznacheyev mechanisms as disease-inducing 
weaponry, and slyly used it at low level on personnel in 
the U.S. Embassy in Moscow (Figure 24). This was 
done to stimulate high level officials in the U.S. 
government and U.S. scientific community to see if the 
U.S. knew of this "infolded electrodynamics and 
vacuum engine" technology { [77] }. The Russians 
were using GR, but by infolded EM means—so they 
were using a unified field theory involving higher 
group symmetry electrodynamics. The puzzled U.S. 
employed only standard U(1) symmetry 
electrodynamic analysis { [78] }, so it totally missed 
the entire physics of what was occurring to cause the 
health changes and diseases. 


In GR, one is very interested in Wheeler's principle 
which states (slightly paraphrased): 


Mass (trapped energy) acts upon ST 
geometry to curve it, and curved ST acts 
upon mass to produce forces upon it and 
move it. 


This statement after Wheeler is the very essence 
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of general relativity. It simply states that there is a 
mass-to-spacetime dynamic transform, and also a 
spacetime-to-mass dynamic transform, as we 
diagrammatically showed in Figure 9. 


Understanding Vacuum Engines and Their 
Action 


Wheeler’s general relativity principle includes the 
missing two transforms of electro-dynamics. We are 
extending Wheeler’s principle to the corollary form: 


All levels of the structures of mass (trapped energy 
structures) and all levels of the structures of time (the 
time aspects of photon structures) act upon ST 
geometry to structure it in both 3-spatial energy density 
structuring and in time domain structuring. Producing 
this multilevel spatial and temporal structuring of 
spacetime is called “forming a vacuum engine.” Both 
3-spatial energy density structuring of spacetime at all 
levels and time structuring of spacetime at all levels, 
act upon mass at all levels, to produce internested 
templates of forces and translations and stresses. 


In short, energy patterns and time patterns in 3- 
space act upon spacetime to produce patterned 
curvatures of ST geometry (vacuum engines). And 
conversely, patterned curvatures of spacetime geometry 
(vacuum engines) act upon mass to produce 
corresponding patterns of forces at all levels in the mass 
—down to and including upon the quarks and gluons in 
the nucleons in the atomic nuclei. We note with 
pleasure that the Sachs unified field theory does apply 
from the gluons to the entire universe, as has been 
shown by Sachs himself {18b}. 


Muscle and Skeleton Analogy of Interaction of 
Vacuum Engine and Mass 


We call attention again to our analogy (Figures 15, 16, 
17, and 18) of the interaction of a vacuum engine and 


mass, provided by the interaction of arm muscles and 
the skeletal arm bones to which they are attached. The 
arm muscles attach to the arm's skeletal bones, and 
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those bones are articulated and free to dynamically 
move. To the bones, the muscles are mysterious agents 
(analogous to vacuum engines) exerting forces upon 
them, and causing them to move or hold. To the 
muscles, the bones are positioned resisting masses for 
them to work upon and change their positions, and the 
bones exert Newtonian reaction forces back upon the 
muscles as the muscles apply forces to the bones. So 
the vacuum engines (muscles) create forces upon the 
resisting masses (bones) to move them, and the masses 
act back upon the causative vacuum engines to create 
antiforces in resistance. 


Using this analogy, when we create a set of 
vacuum engines, we create a set of “mysterious 
muscles” that act directly upon any and all 
“masses” (bones) that are exposed to them. The bones 
then change and move until the bidirectional 
interaction forces are balanced (equal and opposite). 
This symmetry between the two missing transforms is 
shown in Figure 9. 


The Multilevel Structuring of Time is Important 


We also add the extension that dynamic 
structuring in the time stream also occurs from trapped 
time domain “time component” structuring and 
distribution effects, as well as dynamic structuring of 
the spatial energy density of the ST geometry (the 
vacuum). 


We are speaking relativistically of the interaction of 
mass and spacetime at any and all levels of a mass, 
down to and including the molecules, the atoms, the 
atomic nuclei, the nucleons, and even the quarks 
comprising the nucleons (comprising the protons and 
neutrons). One must first clearly have this vision in 
mind: The dynamics of everything ongoing in that 
mass, down to the most minute particle dynamics and 
in the most minute detail (and far into the virtual state 
beyond the one-tenth wavelength limitation of light 
resolution) consists of the structurings of this "mass-ST 
curvature" mutual interaction. 


So we know from general relativity that collections of 
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energy (such as mass) act directly upon spacetime, its 
structuring, and its dynamics at any and all levels, 
down to the tiniest. We know that the variations in 
local spacetime geometry (including in both energy and 
time), down to any and all levels and sizes, down to the 
tiniest conceivable lengths, act directly upon any and 
all exposed mass at that level, no matter how tiny. 


There is no “quantum” limitation nor is there any 
“wavelength of light” limitation to this GR process. 
Total continuity applies. 


Some Characteristics of Vacuum Engines 


The great advantage of a vacuum engine is that the 
"action" it produces upon an exposed mass, arises 
directly from within each point in the local spacetime 
in which the mass is embedded. One does not have to 
"start outside" and move through space and the 
intervening mass toward the "inside". Every point 
within an object occupies every point in time, a priori. 
From a single time-point, the vacuum engine's 3-space 
action enters everywhere within the object, all-at-once, 
and the 3-space effects proceed outward from each 
interior point. (See again Figure 19). Therefore even a 
weak vacuum engine induced by EM forces can do 
with ridiculous ease what the most powerful particle 
accelerators on Earth cannot do. The engine is already 
everywhere "inside" an object or particle, and working 
from every point in it, toward an outward direction. On 
the other hand, a particle accelerator is trying to build 
tremendous velocity of its particles so that they can 
"smash" their way in there, by brute force. To get ever 
deeper, the particle accelerator must be made ever 
larger, so that a "bigger hammer" is available. Also, 
the vacuum engine does not smash or damage any of 
the matter in the object, in any fashion not desired. 
The particle accelerator, on the other hand, is a great 
disruptor and may well destroy or serious change the 
very object it "probes". 


Further, contrary to the accelerator's "one shot for one 
giant amount of energy input", a vacuum engine—once 
formed—continually exists in that locally altered 
spacetime and is contained in it and is sustained by it. 
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Hence that locally altered spacetime—after we pay to 
alter it once—will continuously expend energy in the 
form of the action of that vacuum energy, forever, upon 
any mass emplaced in that local spacetime. The 
universe itself is furnishing the energy to do the work, 
via the instantaneous connection in the time domain. 


That "multiply connected space" entry everywhere 
within an object simultaneously, is quite different from 
"spatial propagation of energy" through singly- 
connected space from outside an object to the object, 
striking the outside of a mass and being absorbed, 
producing a gross translation force upon the mass. In 
the “energy propagation through space” case, severe 
energy interaction may occur with only the absorbing 
part of a macroscopic mass, while the remainder of the 
mass is little affected or not at all. To wit, one does not 
get the resulting electronuclear alterations of the 
nucleus (materialization, dematerialization, 
transmutation, etc.) by absorbed propagated “normal” 
EM radiation. However, with weak EM-induced 
vacuum engines one can do things inside the nucleus 
such as easily flip quarks inside the nucleons, so that 
transmutations at very weak spatial energy levels are 
readily obtained. This in fact turned out to be the 
major secret of the low-energy nuclear transmutations 
occurring in some 600 cold fusion experiments 
worldwide { [79] }. 


Electrodynamic force fields implicitly define primarily 
only translation effects upon charges or masses, in their 
very definitions. With normal EM, usually one will get 
reradiation of the absorbed energy, or partial 
reradiation of the absorbed energy accompanied with 
recoil of the absorbing mass, or no reradiation but 
recoil of the mass. 


We took the term vacuum engine from Misner, Thorne, 
and Wheeler { [80] } and also from Nobelist T. D. Lee 
{ [81] } who spoke of this sort of thing as vacuum 
engineering. The term is not original with us; only the 
novel higher symmetry electrodynamics application of 
the concept is original. We call the exact geometrical 
form of a vacuum engine a template. We refer to the 
process of internally structuring a field, wave, or 
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potential as dimensioning or activating or conditioning 
or charging up the field, wave, or potential. Russian 


superpotential weapon scientists call the infolded 
structuring itself the information content of the field. 
For further discussion of some of these terms and 
related concepts, the reader is referred to our website, 


www.cheniere.org. 


Wheeler's GR principle says that, for every mass with 
its exact mass structural dynamics condition, there 
exists a corresponding exact vacuum engine template 
containing precise spacetime curvature structural 
dynamics, and interacting back upon the dynamic mass 
at all levels. That vacuum engine is said to be resident 
in the mass and continuously interacting with it (see 
again Figure 13 on the supersystem). 


Again, the structuring of the vacuum engine has no 
limitation in fineness, because spacetime is 
continuous. Hence it freely extends from the 
observable realm on down into the virtual realm. This 
is no more audacious than stating that virtual and 
observable entities occupy the same time domain 
simultaneously. Obviously, if one is using the 
structuring of time, one gathers in both those virtual 
structures and those observable structures, and also the 
exact correlation between them. This is a direct 
engineering application of an EM hidden variable 
theory, somewhat similar to that proposed by David 


Bohm { [82] }. 
Applying Vacuum Engines to Living Cells 


Any normal cell already has a normal template of 
overall ST curvature due to its mass and trapped energy 
structures. No matter how small, every internal part of 
that cell has its own subcomponent template of 
subcomponent ST curvatures embedded in that overall 
cellular ST curvature. As the cell functions, the 
dynamic normal changes of that template into other 
related templates, is within the range of what we call 
"normal, healthy cellular functioning." 


Any abnormal cell has an abnormal template and also 
an abnormal set of "templating" changes. In other 
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words, there exists a precise vacuum engine delta in the 
abnormal cell, summed to the cell’s normal vacuum 
engine. The sum engine represents the exact vacuum 
engine to act on the normal cell and change it to that 
precise abnormal condition. 


But a template depends upon the energy density 
structuring of the local vacuum and also the local time 
structuring—which latter is still missing from physics 
books, but is implicit in the nature of the photon. If 
one produces the necessary energy structuring and 
density—and the necessary time structuring and 
density of local ST geometry—one produces a certain 
vacuum engine and one also produce a certain template 
of time structuring. Time { [83] } has dynamic 
template structuring and functioning, just as does the 3- 
spatial energy density of ST geometry. 


Indeed, the total (virtual and observable) photon 
interaction with a mass or particle generates the "flow 
of that mass or particle through time" (Figure 25). 


But one can make vacuum engines using EM energy 
and structuring, rather than with normal gravitational 
(G) energy and structuring { [84] }. The advantage is 
that, for electrons, the EM structuring is on the order of 
10*2 times as strong as the G structuring. For protons, 
the EM force is something like 1078 times as strong as 
the G force. So by using the much stronger EM force 
as the “agent of ST curvature,” one can make vacuum 
engines that are quite strong at their local level. These 
engines will affect and profoundly change any exposed 
mass, including cellular mass—in any fashion desired, 
given only that one makes the appropriate vacuum 
engine. Again, we are simply engineering practical but 
ultra-strong general relativity on the laboratory bench, 
by electromagnetically engineering Wheeler's principle 
in an extended form. 


For any physical cellular deviation from normal—any 
deviation whatsoever—a corresponding exact deviation 
(i.e., an exact delta) exists in the cell’s otherwise 
normal vacuum engine template. This includes 
deviations in the genetics of the cell and everything 
else, not just the chemistry and gross physical structure. 
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Now if one could produce the negative (time-reversal) 
of the sum template of the resident vacuum engine and 
amplify it, one would have a powerful new type of 
vacuum engine. (Figure 26) It would be an exact 
vacuum anti-engine to act upon that specific diseased 
or abnormal condition of the cell and gradually erase 
the delta and bring the cell physically back to normal. 
The new anti-engine would operate upon all the mass 
of the cell, at every level no matter how small. It 
would change the cell’s abnormal genetics back to 
normal genetics. 


One could of course reverse cellular damage due to 
aging, and rejuvenate the body. It is quite doable; all 
that is needed are the funds, scientific team, and 
laboratory facilities to develop it. It is doable 
whenever the U.S. medical science community and the 
giant pharmaceutical community will allow it to be 
done. 


One could reverse a cancer cell back to a normal cell, 
by applying the specific summation vacuum antiengine 
for the exact delta between the cancer cell and a normal 
cell. 


One could reverse an AIDS cell back to a normal cell 
with normal genetics, where it no longer was an "HIV 
factory". An AIDS patient could be completely, 
quickly, and cheaply cured, the moment he or she 
tested HIV positive. There would be no need to wait 
for the debilitations of the progressing disease to 
appear. Not a single HIV-infected cell would be left in 
the body, even those resistant strains that have 
developed after the original infection. 


One could do precisely the same thing with Ebola 
infections, and with the “tough” staph infections that 
now resist everything and are killing more than 120 
thousand Americans in our hospitals every year, with 
the figures rising. These are patients who did not have 
the disease that killed them, when they entered the 
hospital. 


With development of portable treatment units and mass 
production, one could treat and heal those millions of 
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mass casualties that could well erupt in one or more 
large U.S. city areas—e.g., from an Iraqi-sponsored 
terrorist biological warfare (BW) strike, using anthrax 
{ [85] ). In 1998, we proposed a crash development of 
just such portable units { [86] }. With the present 
world situation, it is not a matter of if such terrorist BW 
strikes will be made in the U.S., it is a matter of when 

{ [87] }. Since our 1998 proposal, there has now been 
time to have had those portable units developed and 
mass-produced, at a total program cost of perhaps $100 
million. Sadly, no one apparently had the foggiest 
notion of what was actually being proposed, and its 
vital importance to the survival of the nation. With a 
looming war in the MidEast—and with hordes of 
terrorist teams with biological warfare agents already 
infiltrated into U.S. cities and population centers—this 
negligence is particularly of concern at this very 
moment. These officially-forecast attacks on our cities 
by weapons of mass destruction could now be 
imminent, if and when the MidEast does explode into 
war, which appears imminent. 


The Process Has Been Experimentally Proven 


A very similar thing is also what Becker 
{ [88] } demonstrated, without considering the vacuum 
engine (general relativistic curvature of spacetime) 
effects. It is also precisely what Prioré { [89] } 
unwittingly did in France, with a team of renowned 
French scientists, to cure terminal cancers, 
atherosclerosis, lethal infectious diseases, etc. in 
laboratory animals under rigorous scientific protocols. 
The team also demonstrated the restoration of 
suppressed immune systems. 


In Germany, Popp { [90] } et al. were also 
involved in studies dealing with the R&R system, but 
from a quantum electrodynamics viewpoint. 


We can also consider the vacuum engine from a 
nonlinear optics view, and obtain startling extensions 
of both general relativity and nonlinear phase conjugate 
optics. That in fact is exactly what Prioré did, though 
he did not think in those terms. Prioré roughly created 
a complex set of bidirectional longitudinal EM 
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wavepairs—t.e., a set of “time domain pump waves.” 
So he produced a kind of vacuum engine that itself is a 
crude anti-engine generator when used to pump a mass 
such as a living cell. 


Prioré unwittingly used an extension to nonlinear 
optical (NLO) phase conjugation before nonlinear 
phase conjugate optics was even born. Pumping 
diseased cells in the Prioré manner causes the 
formation of exact "antiengines" for the specific 
cellular disease or disorder to be created in the cells 
themselves. 


First, Prioré mixed up to 17 or so EM transverse waves 
in a rotating plasma { [91] }. Today we know that such 
a plasma will transform transverse radiations into 
longitudinal radiations, and it will also phase conjugate 
the input waves and add their phase conjugate replicas. 
In short, it is a procedure for somewhat crudely making 
a set of longitudinal bidirectional EM wavepairs, which 
is required to produce a scalar potential with a 
deterministic internal structuring. In short, it produces 
a scalar potential with an internal vacuum engine 
template. 


These infolded longitudinal biwaves are NLO pump 
waves of anew kind: They pump the PCM material in 
the time domain only. This kind of pumping is a 
vacuum antiengine-making process. 


The plasma tube was surrounded by a giant 
coil, and a pulsed magnetic field was produced by the 
coil. Per Whittaker’s 1904 paper, that pulsed DC 
magnetic field can be decomposed into two scalar 
potentials. Hence we have three potentials 
superposing: (1) the potential function set made by 
Prioré in his plasma tube, and containing a selected 
“vacuum antiengine maker” consisting of bidirectional 
pump waves in the time domain, and (2 and 3) the two 
Whittaker potential functions comprising the DC 
pulsed magnetic field of the coil. 


The end result of this superposition/mixing of 
potentials is that their “internal structures” —including 
their vacuum engines—also diffuse one into the other. 
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Fundamentally, Prioré produced what to the observer 
seemed just a pulsed DC magnetic field, but one in 
which there was a specific “vacuum engine maker” of 
his deliberate creation and “tailoring.” Originally by 
trial and error, he adjusted the 17 frequencies 
introduced to the plasma, thus varying the frequencies 
of the “infolded bidirectional pump waves” produced 
and infolded into the pulsed DC magnetic field carrier. 
In this manner he was “tuning the “vacuum antiengine- 
maker’ content. 


Again, Russian energetics weapons scientists 
call those vacuum engine templates the information 
content of the field. They do not refer to ordinary 
spectral analysis. 


Explaining the Time-Pumping Vacuum Anti- 
Engine Maker 


Irradiating the cell (with non-ionizing radiation) 
containing infolded specific bidirectional longitudinal 
waves, precisely corresponds to pumping the cells in 
the time domain, rather than pumping them in the 
“spatial energy distribution” domain. Because of the 
shift of the pumping from the 3-space domain to the 
time domain, this constitutes a dramatic extension of 
phase conjugate optics. Because of the amplified phase 
conjugating action of the “vacuum antiengine maker” 
upon the vacuum engine in a mass, this also constitutes 
a dramatic extension of general relativity and of four- 
wave mixing theory. Let us explain briefly: 


When one pumps a nonlinear mass [phase 
conjugate mirror (PCM) material] with ordinary 
“transverse” EM waves { [92] } (Figure 27a), one is 
pumping (stressing, or “squeezing and relaxing’’) the 
mass with dynamic oscillating energy distributions in 
3-space. One inputs a similar weak wave (called the 
“signal” wave) to the mass simultaneously. In that 
case, multiwave mixing theory tells us that the 
pumping of the PCM will cause the formation of a 
fourth EM wave, that is a time-reversed replica of the 
input “signal” EM wave. The time-reversed wave may 
contain up to all the energy in the pump waves, so it 
can be highly amplified in magnitude compared to the 
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input signal wave. The distortion correction theorem 
tells us that this time-reversed replica wave will then 
appear precisely superposing in space back along the 
exact spatial track taken by the input signal wave 


{ [93] }. 


When the pumping is shifted to the time domain 
by pumping with bidirectional longitudinal EM waves, 
we now are pumping the time aspects of the mass— 
during it iterative existence as masstime; see again 
Figure 25—rather than just pumping the spatial energy 
aspects. In other words, we are not pumping spatially, 
but spatiotemporally. We are pumping temporally— 
rhythmically squeezing (compressing) and relaxing 
(extending) the “density of the time interactions” 
producing the rate of flow of time itself. This is a 
totally new extension to nonlinear phase conjugate 
optics. 


In this case, the “signal wave input” to the 
“time-domain-pumped” nonlinear mass PCM is just the 
resident vacuum engine in the local spacetime in which 
that PCM mass is embedded (see Figure 27b). The 
sickened cell's abnormal vacuum engine—consisting of 
the sum of the normal cellular vacuum engine and the 
disease delta vacuum engine—is present in the cell and 
is the input to the time-pumped phase conjugate mirror 
(cellular masstime). The output is the formation of an 
amplified time-reversed replica of that vacuum engine. 
In other words, an exact, amplified vacuum antiengine 
for reversing the precise abnormal condition of the 
mass, down to and including even the quarks in the 
atomic nuclei, is formed by time-domain (longitudinal 
EM biwave) pumping. The result or “output” is that 
the entire cellular PCM mass and all its constituent 
parts are “time-reversed” back along their previous 
“track through time”, back to a previous normal 
physical state { [94] }. Figure 27b illustrates this 


process. 


So when Prioré pumped the abnormal cells, he 
simply time-reversed them—genetics and all—right 
back to their normal physical state before the 
abnormality arose. 
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The beauty of the method is that, by adjusting 
the input waves to the rotating plasma, Prioré could 
“tailor” and “tune” the pumping waves to what was 
needed for a particular class of disease. He used trial 
and error methods to arrive at the proper settings for 
the disease to be treated. In theory, by the Prioré 
method one can time reverse any mass back to an 
earlier physical state. This mechanism is used by the 
cellular control portion of the body’s regenerative and 
restorative (R&R) system to restore damaged cells 
back to normal. It is the basis for the body’s ability to 
heal itself! 


Applied to diseased cells, the method causes the 
formation of specific amplified antiengines for the 
exact specific cellular abnormality, no matter how 
complex, and no matter what it is. In applied medicine 
this is a revolutionary new healing and therapeutic 
modality, accomplished by novel EM means, and 
justified by general relativity, higher symmetry 
electrodynamics, and longitudinal EM wave pumping 
in the time domain rather than classical 
electrodynamics and transverse EM wave pumping. 
Prioré’s discovery, once understood, may just be the 
greatest medical discovery of all time, and the 
discoveries of Rife and of Becker may rank a close 
second. The Prioré process is shown in Figure 28. 


The body's cellular regeneration system uses this same 
methodology and process. A block diagram of the 
operation of the body's cellular regeneration system is 
shown in Figure 29. 


Further Principles Needed for Rife’s 
Microscope 


In his microscope (Figures | and 2), Rife just wanted to 
observe the templates [2] corresponding to the cells, 
germs, viruses, etc. and all their parts, without any 
smallness limit. To do that, we need to (1) amplify the 
tiny, tiny amplitudes (actually, in the virtual state and 
subquantal) of the tiny vacuum engines accompanying 
tiny spatial locations containing living, functioning 
entities (no matter how small), and (2) "transduce" that 
amplified result into the optical spectrum, so that we 
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see a perfect optical analog and thus are "looking" 
visually at localized ST regions far smaller than the 
one-tenth wavelength optical resolution limit. 


We need another principle to do that. Suppose that, to 
first order, we have an isotropic nonlinear medium. 
Then if we transmit a sine wave into it, pandemonium 
sets loose with our wave. The speed of each part of the 
wave in this medium is a function of the location of 
that part upon the wave amplitude, so the peaks move 
faster than the intermediate parts of the wave of lesser 
magnitude. The wave has "peak overtake", breakup, 
collapse, and all sorts of things happening to it. Soa 
simple sine wave is not going to pass smoothly into 
that medium and "pass back out" coherently and nicely, 
and ordinary light is not going to give stable reflections 
from that medium! 


However, if we transmit two sine waves 
simultaneously, some frequency interval apart, and 
then if we pretend that we actually transmitted their 
difference frequency, a very strange thing happens. 
The two individual sine waves themselves still break 
up and go bananas. However, that difference 
frequency acts as if it were a simple sine wave 
transmitted into a Jinear medium! So we get back out a 
very nice, smooth, well-behaved sine wave of the 
difference frequency, even though terrible things 
happened to the individual waves themselves. We can 
detect and use that "difference frequency" nicely. 


Several very neat sonar systems presently use that sort 
of transmission schema in underwater work { [95] }. 
The principle applies for waves of all frequencies, for 
all media which can be approximated as nonlinear 
isotropic in nature. As we shall see, it applies to the 
Rife microscope also. 


Rife's Secret: Recursive Coherent Increase of 
the Signal-to-Noise Ratio (SNR) 


To first order, without too much error we can pretend 
that the molecules and atoms etc. in the cells and body 
tissues, together with their finer components, comprise 
such an isotropic nonlinear medium. That's not entirely 
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true, of course, but it does work to an extent sufficient 
for our purposes. Fortunately for the Rife process, the 
parts that do not obey this isotropic rule add randomly, 
while the parts that do obey the rule add coherently. So 
the "signal-to-noise ratio" (SNR) increases with the 
increasing amplification, and one "grows" the desired 
signal right up out of the noise (SNR) of the parts that 
do not obey the isotropic medium assumption. With 
sufficient number of amplifier stages, in theory the 
SNR of even the tiniest parts can be made as large as 


desired { [96] }. 


With optical functioning as in Rife's microscope, one 
may substitute "light gathering power" or 
"magnification" for the electrical term "amplifier gain”. 


As we stated, Whittaker in 1904 (and superpotential 
theory thereafter) shows us that—if we wish—any EM 
field, wave, and pattern can be represented by two 
scalar potentials. Each of these two scalar potentials is 
further comprised of bidirectional EM longitudinal 
waves, in a harmonic series, in the Whittaker 1903 
manner as reinterpreted. So we can reduce any pattern, 
field, or wave from any assemblage of charge sources, 
into two potentials, and then further into two sets of 
bidirectional EM waves interfering with each other. 
That process already makes all conventional EM 
waves, fields, etc. 


An EM structuring of the local vacuum-spacetime 
occurs by all the electrical charges in the mass of the 
living cell, down to and including the virtual charges 
exchanged in the nuclear interactions in the nucleus of 
the atoms. By Whittaker 1903 and superpotential 
theory, all of that structuring itself is a potential with an 
internal set of bidirectional harmonic longitudinal EM 
waves interfering with each other. 


Further this potential is recursively organized, 
because the inner bidirectional EM wavepair 
structuring of the potential is already recursive, as can 
be shown by applying Whittaker-1903 and Whittaker- 
1904 successively and iteratively { [97] }. This means 
we get deeper and deeper internested levels of patterns 
that still precisely correspond to the operational 
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mechanisms of the lower levels. It's similar to an 
infinitely fractal { [98] } type of process. 


Because this conglomerate is recursive as a function of 
harmonic intervals, it means that we can pick any 
harmonic interval we choose in the "big world" where 
we observe things, and we can have an exact 
observational representation of the dynamics of that 
ongoing hidden longitudinal EM wavepair 
interferometry in the two waves bounding that 
harmonic interval. Of course, the more additional 
harmonics we add, the better dynamics we have. The 
greater the number of harmonic intervals applied, the 
greater the gain. However, these harmonic intervals 
can be recursively applied using just one 
"macroscopic" harmonic interval, iteratively and 
serially applied over and over. The more iterative 
serial recursive application of one harmonic interval, 
the mote the "gain" or "amplification"—in the case of a 
microscope, the more the amplification. That was 
Rife's real secret, finally revealed. See Figure 30. 


The Difference Frequency Provides Visible 
Output 


Rife wanted to look at very, very small things visually, 
even though those “small things” were far below the 
one-tenth wavelength visible light barrier. In other 
words, to understand the Rife microscope’s visual 
representation of the virtual state, we need to choose 
the harmonic interval of the throughput so as to span 
the visible spectrum. Well, for optical purposes, 
luckily the IR and UV do exactly that. Examine the 
frequencies, and you will see that a harmonic interval 
exists from a spot in the IR to a spot in the UV, and of 
course the interval in between includes the entire 
visible spectrum. The visible spectrum in between, 
however, represents the observable noise that would 
block what we seek to have emerge in that region in 
our "Rife microscope", so the presence of the visible 
spectrum is highly undesirable. Various filters can be 
used to block the visible spectrum while transmitting 
the UV and IR regions, or one can just work in the dark 
or in suitably dim visible light. 
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Rife then applied his iterative multiple "difference 
frequency" lenses in serial order, one after the other. 
While it is doubtful that he understood the theoretical 
method being utilized, he certainly persisted and found 
how to use it. This method of iteratively summing a 
recursive virtual state vacuum engine "template" results 
in the formation of an observable state vacuum engine 
template. In short, it magnifies the virtual state entities 
and dynamics directly to observable state analogues 
that capture all the virtual state entities and their 
dynamics. 


That is why, if we use special filters on your camera 
and flash lenses, where the filters are open in the IR 
and UV but opaque in the visible spectrum in between, 
we can often photograph the ongoing "longitudinal EM 
hidden biwave interferometry'"—the subtle energy or 
vacuum engine functioning—of nature and of living 
systems, even displaced in time, as Trevor Constable 

{ [99] } and Joe Gambill { [100] } (a researcher friend 
now deceased) demonstrated, as George Meek 

{ [101] } demonstrated, and as Fogal { [102] } has 


successfully experimented with. 


Occasionally when one gets things just right, 
one can get pictures of the subtle invisible reality in the 
virtual state, going on around oneself and in one's 
surroundings. With Rife-like iterative serial 
amplification, one can get them all the time, 
dependably, as with a Fogal semiconductor specially 
adapted for such operation. One can in fact build 
instruments that indirectly observe the so-called 
"unobservable" virtual energy state and its entities and 
dynamics with one-to-one correspondence. 


That’s a whole new "subtle physics" reality. Present 
physics with its assumed quantum observation 
limitations just has not even gone into it—primarily 
because physics has been focusing upon the quantized 
aspects of the photon (which is quantized in one aspect 
only—its magnetic vector potential—and not in its 
unquantized aspect—its scalar electrical potential!). 
Physics has rather ignored the unquantized (and 
therefore continuous from the smallest to the largest 
scale) time aspect of the photon { [103] }. Using the 
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continuous aspect of the photon, one can assemble 
photon “time interval” structures—and in fact one does 
so whenever one assembles a 3-spatial energy density 
structuring such as in ordinary EM theory. 
Simultaneously, one has assembled a “structuring of 
the time domain” also, because each photon in the 
spatial energy density structuring consists of both time 
and energy as its canonical components. 


All EM fields and waves, being comprised of 
photons, thus also carry (1) energy and energy internal 
structuring, and (2) time and internal time structuring. 
Again, this is the Russian information content of the 
field. The Russians simply understand 4-vector theory 
and Whittaker 1903 and 1904, and how to combine 
them with quantum mechanics and general relativity in 
a unified field theory. 


The above explanation is why Kaznacheyev's { [104] } 
mitogenetic radiation { [105] } from his control 
(deliberately damaged or infected) cells would pass 
through a quartz window and induce the same damage 
(or disease) in targeted cells on the other side and 
otherwise environmentally shielded, but would not 
induce the changes through a normal window glass 
window. (See again Figure 23) Quartz passes the full 
optical spectrum from IR to UV, while window glass 
does not. So quartz passes the vacuum engines for the 
disease or damage, while window glass breaks them up 
and does not pass them as such. We stress that the 
vacuum engines are part of the “continuous” aspect of 
the photons, and so are not bound to any limitation on 
magnitude (either fineness or largeness) as are the 
quantized aspects of the photon. 


For such a "far beyond the one-tenth wavelength" 
microscope as Rife’s, one must use vacuum engines 
(time domain structuring, and longitudinal EM waves) 
and extraordinary iterative unified field theory optics, 
rather than the ordinary transverse EM waves and 
ordinary optics. The lenses must all pass at least one 
harmonic interval (and the same one!), to provide and 
utilize the “difference frequency band” needed for 
recursive visual connection to the subquantal state (the 
hidden virtual structures in terms of the continuity 
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aspects of photons). Successive stages thus "serial 
iteration" use the recursive principle to coherently 
amplify and show the vacuum engines, their dynamics, 
and the dynamics of deeper organizations and 
dynamics in the virtual state itself. Since Rife wished 
to “see” the results in the optical spectrum, then the 
two frequencies chosen for “differencing” had to bound 
the visible spectrum. 


Rife used quartz lenses or at least very good optical 
glass that is open from IR to UV. That bounds the 
visible spectrum with a harmonic interval. Rife used 
multiple stages for successive coherent recursive 
amplification and increasing the SNR magnitude by 
coherent integration. One must also have some scheme 
for filtering out (or avoiding) too much visible 
spectrum light. One such scheme is to just use enough 
stages so that, in the new theory where the wavelength 
limitation is bypassed, one has amplified ("resolved") 
to the depth or fineness desired. The process long ago 
removed itself from the "normal visible light" domain, 
well before it reached the deeper resolution limit 
utilized by the definition state of the new method. 


By using sufficient multiple stages in this 
fashion, the "tiny" virtual state vacuum engine 
templates passing through the IR-UV harmonic interval 
in a lens can be recursively summed and magnified 
many, many times—essentially without limit, because 
the phenomenon being magnified is recursive and 
bidirectional longitudinal in nature. It is definitely not 
normal visible light optics, and it is not conventional 
classical electrodynamics. 


Rife’s Recursive “Vacuum Engine” Microscope 


The Rife microscope coherently sums (and thus 
coherently amplifies) the virtual state vacuum engine 
patterns with the increasing number of stages. For the 
subtle vacuum engine templates, such an arrangement 
becomes a direct amplifier (magnifier), for amplifying 
(magnifying) the internested virtual state vacuum 
engine templates and their dynamic functioning, into 
the observable state. With a properly designed 
“vacuum engine” recursive microscope, one can see 
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inside a molecule, inside the atomic nucleus, and even 
inside a nucleon, given development and perfection of 
the process. However, at this initial stage of 
understanding, one can forecast that finely adjusting 
the various stages of an early laboratory prototype 
would indeed prove to be a tedious and formidable 
task, just as Rife reported. With further development, 
however, that obstacle can be removed. 


What comes out the output end of such a 
“vacuum engine” recursive microscope, is a direct 
visible light analogue of the much more subtle ST 
functioning in the microscope’s highly localized 
viewing area. This output imaging is put together 
"electrically" in ways analogous to the construction of 
a video picture on the screen of a TV tube. Since the 
result emerges through an output end that still passes 
an entire harmonic interval bounding the visible 
spectrum, the amplified virtual state recursive template 
is not destroyed but is highly amplified and produced 
as an observable image and dynamics in the visible 
spectrum. This final "interferometry" of two internally 
structured potential functions now produces "visible 
light" EM fields and waves and patterns, in accord with 
Whittaker 1904. These visible patterns are direct 
analogues representing exactly the very, very minute 
regions far below the one-tenth wavelength limitation 
of ordinary optical resolution. Those regions were the 
regions “being focused onto” when Rife so arduously 
“adjusted” his microscope's multiple stages. 


With Rife’s recursive magnifying microscope 
process, one can see direct visible analogs of what is 
actually far, far smaller than anything ever before seen 
in normal optical microscopes, or even in electron 
microscopes etc. Indeed, one can see directly into the 
virtual state itself, and observe virtual state structures. 
While this is unthinkable in quantum mechanics if one 
considers only quantized aspects of light, it is perfectly 
feasible if one considers the concomitant unquantized 
(continuous) aspects of light, and shifts to general 
relativity and vacuum engines to utilize the 
unquantized structuring of the time domain. 


Conclusion 
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Rife unquestionably found a way to produce 
visible recursive amplification and magnification of 
invisible virtual state dynamics and functions. We 
hope we have shed at least some light on the 
extraordinary technical mechanisms involved. This is 
good conceptual science, consistent with theory and 
some known experiments, and it certainly can be made 
a rigorous science and technology and mathematically 
modeled, using higher symmetry electrodynamics that 
is part of a unified field theory such as that of Sachs. 
The basis for all of it is in the literature already, but it is 
scattered widely in uncorrelated bits and pieces. It is 
not in the normal electrodynamics courses, nor is it in 
the normal optical science curriculum. And it is not 
taught in the normal physics curriculum. Needless to 
add, it is absent from the medical curriculum as well. 


As an additional proposal, we tentatively suggest that 
this principle also may be the long-sought "hidden 
chaos" or "hidden order" in quantum mechanics that is 
known to be present, but has not yet been explained 

{ [106] }. If so, then it becomes a new law of physics, 
with the experimental proof first demonstrated by 
Royal Raymond Rife. 


With the conceptual technical matrix of Rife’s 
mechanism in hand, it should be possible for a proper 
scientific multi-disciplinary team to redevelop and 
extend the Rife microscope. Marvelous new 
instruments will emerge, once the quantum physics 
conceptual blockage of continuous physics is 
constrained to its place as only “one view of the 
physics reality elephant.” With the ability to directly 
“measure”, “observe,” and engineer the virtual state, a 
breathtaking expansion of physics will occur, 
dramatically extending the vacuum engineering 
suggested by Nobelist Lee. 


If so, then Rife’s tragic life will have served its noble 
purpose, and his intuitive insight will have been 
resoundingly verified. The follow-on results will have 
untold benefit to science and to all the human 
generations to come. 


http://www.cheniere.org/techpapers/rifemicroscope.htm (48 of 87)21.1.2004 17:48:47 


Novel Principles In The Rife Microscope 


NOTES AND REFERENCES 


[1] For work on the theoretical aspects of this paper, 
partial financial support by A. Dreyer, R. Francis, H. 
Ledger, M. Peters, T. Craddock, and the Association of 
Distinguished American Scientists (ADAS) is 
gratefully acknowledged, as are helpful discussions 
with Dr. Bob Flowers and Dr. Myron Evans. 


[2] We emphasize that Rife himself did not think in 
these terms. 


Lit. (a) Some Rife-related references are: 
Royal R. Rife, "The filterable virus of carcinoma," 
Apr. 26, 1939; — "The Rife Microscopes," Apr. 
28, 1939; — "Bacteria," Apr. 28, 1939; — "History 
of the development of a successful treatment for 
cancer and other viruses, bacteria, and fungi," 
Allied Industries, Dec. 1, 1953. 

(b) Arthur Isaac Kendall and Royal 
Raymond Rife, "Observations on Bacillus 
Typhosus in its filterable state," California and 
Western Medicine, Ca. Med. Assoc., Dec. 1931. 

(c) Arthur Isaac Kendall, "The filtration of 
bacteria," Science, Mar. 18, 1932. 

(d) See particularly E. C. Rosenow, 
“Observations on filter-passing forms...,” Proc. 
Staff Meeting of the Mayo Clinic, July 13, 1932; — 
“Observations with the Rife microscope of Filter- 
passing forms of micro-organisms,” Science, Vol. 
76, Aug. 26, 1932, p. 192-193; — 
"Microdiplococci in filtrates of natural and 
experimental poliomyelitic virus compared under 
the electron and light microscopes," Proc. Staff 
Meeting of the Mayo Clinic, 17(7), Feb. 18, 1942, 
p. 99-106; — "Observations of filter-passing forms 
of Eberthella Typhi (Bacillus Typhosus) and of the 
Streptococcus from Poliomyelitis," Proc. Staff Mtg. 


http://www.cheniere.org/techpapers/rifemicroscope.htm (49 of 87)21.1.2004 17:48:47 


Novel Principles In The Rife Microscope 


Mayo Clinic 7, July 13, 1932, p. 408-413; — 
"Transmutations within the Streptococcus- 
Pneumonococcus Group," J. Infective Diseases, 
Vol. 14, 1941. 

(e) R. E. Seidel and M. Elizabeth Winter, 
“The new microscopes,” Journal of the Franklin 
Institute, Feb. 1944, p. 103-129; — "Filterable 
bodies seen with the Rife microscope," Science 
Supplement, Science, Dec. 11, 1932, p. 10-11. 

(f) "Is a new field about to be opened in the 
science of bacteriology?", Editorial, California and 
Western Medicine, Ca. Med. Assoc., Dec. 1931; 
"Powerful microscope makes very tiny objects 
visible," Science Newsletter, Vol. 33, Jan. 22, 
1938, p. 55; "The Rife microscope or ‘facts and 
their fate'," Reprint No. 417, The Lee Foundation 
for Nutritional Research, Milwaukee, Wisconsin, 
undated. 

(g) A good lay overview is given by 
Christopher Bird, “What has become of the Rife 
microscope?”’, New Age Journal, Mar. 1976. 

(h) See also T. E. Bearden, AIDS: 
Biological Warfare, Tesla Book Co., 1988, p. 267- 
279. The author gives a short introduction to the 
Rife microscope and includes some pictures. The 
proposed evanescent wave explanation proved to 
be wrong. Much additional work by the author 
eventually culminated in the proposed mechanism 
presented in the present paper. 


[2]; We have one viewgraph listing some 32 
flaws, errors, and shortcomings of classical 
electrodynamics, and there are even more than 
that. Additional errors are listed, for example, by 
important scientists such as Feynman, Wheeler, 
Evans, Bunge, Cornille, Barrett, and others. Soa 
substantial number of errors in classical U(1) EM 
theory are well known to foundations scientists. 
We discuss only a minimal few in this paper. 


[3]. Mario Bunge, Foundations of Physics, 
Springer-Verlag, New York, 1967, p. 176. 


http://www.cheniere.org/techpapers/rifemicroscope.htm (50 of 87)21.1.2004 17:48:47 


Novel Principles In The Rife Microscope 


[4]. Ibid., p. 182. 


[5] . M. Faraday, Experimental Researches in 
Electricity and Magnetism. Vol. 1, Taylor and 
Francis, London, 1839.; Vol. 2, Richard & John E. 
Taylor, London, 1844; Vol. 3, Taylor and Francis, 
London, 1855. Reprinted by Dover in 1965. Also 
see M. Faraday, "On Static Electrical Inductive 
Action," Phil. Mag., 1843; — "Remarks on Static 
Induction," Proc. Roy. Inst., Feb. 12, 1858. 


[6] . James Clerk Maxwell, Preface to the First 
Edition, A Treatise on Electricity and Magnetism, 


third edition, Vol. 1, Dover Publications, New 
York, 1954, p. viii-ix. 


ie J. C. Maxwell, Preface to the First 
Edition, A Treatise on Electricity and Magnetism, 
third edition, Vol. 1, Dover Publications, New 
York, 1954, p. viii-ix. Quoting: “...before I began 
the study of electricity I resolved to read no 
mathematics on the subject till I had first read 
through Faraday’s Experimental Researches in 
Electricity. ...J perceived that his method was also 
a mathematical one, though not exhibited in the 
conventional form of mathematical symbols. I also 
found that these methods were capable of being 
expressed in the ordinary mathematical forms....” 


[8] . James Clerk Maxwell, A Treatise on 


Electricity and Magnetism, Third Edition, Vol. 1, 
Dover Publications, NY, 1954, p. 165-166. 


[9] . Else the precessing electrons in a signal- 
receiving wire antenna would not precess laterally. 
Since their precession is at right angles to the 
disturbing force, the disturbance arriving from the 
vacuum was a longitudinal disturbance. This also 
agrees with Whittaker's 1903 decomposition of the 
scalar potential, and Mandl and Shaw's note that the 
combined scalar photon and longitudinal photon are 
observable as the instantaneous scalar potential, 


http://www.cheniere.org/techpapers/rifemicroscope.htm (51 of 87)21.1.2004 17:48:47 


Novel Principles In The Rife Microscope 


while neither of them is observable individually. 
See citations for Whittaker and for Mandl and 
Shaw elsewhere in these references. 


10]. This word “potentiality” (by Feynman) is 
given flesh and blood in the present paper. What 
actually exists in the vacuum is potential and 
structures of potential. Vacuum, spacetime, and 
potential are identities. Hence we may say that the 
structured vacuum potentials are indeed 
structurings of spacetime curvature. We refer to 
these as vacuum engines, which are explained in 
this paper. 


[11]. Richard P. Feynman, Robert B. Leighton 
and Matthew Sands, The Feynman Lectures on 


Physics, Addison-Wesley, New York, Vol. I, p. 1- 
2. 


[f2].. This is easily shown. F= d/dt(my), 
which expands to F = (m)dv/dt + v(dm/dt). Let the 
mass m be zero continuously, and both terms on the 
right go to zero, hence F= 0. That is, the force 
disappears because mass is a component of force. 

It is the use in mechanics of the separate massless 
force acting on a mass that is the non sequitur and 
to blame for this giant error in electrodynamics as a 
hold-over from the hoary old mechanics theory. 


Ld... J. D. Jackson, Classical Electrodynamics, 
Second Edition, Wiley, 1975, p. 249. 


[14] . Jackson, ibid. p. 28. 


[i31. Melba Phillips, “Classical 
Electrodynamics,” Vol. IV: Principles of Electro- 
dynamics and Relativity, in Encyclopedia of 
Physics, Edited by S. Flugge, Springer-Verlag, 
Berlin, 1962, p. 4. Quoting: “The utility for 
electrical problems of a scalar potential, first 
introduced in the theory of gravitation, was pointed 
out by Simeon Denis Poisson, Bull. Soc. 


http://www.cheniere.org/techpapers/rifemicroscope.htm (52 of 87)21.1.2004 17:48:47 


Novel Principles In The Rife Microscope 


Philomatheique 3, 388(1813). See also Mem. 
Institut, Pt. 1, 1, Pt. 2, 163 (1811). The word 
potential was introduced by George Green in 
1828.” 


[16].  E.g., see W. Misner, K. S. Thorne, and J. 
A. Wheeler, Gravitation, W. H. Freeman and Co., 
San Francisco, 1973, p. 5. 


(171. Two methods of dealing with this 
problem, and rectifying it, are the use of a 
topological definition of the fields in mass-free 
spacetime, and the use of a unified field theory 
where the "field in space" is not a forcefield per se, 
but merely a curvature or set of curvatures of 
spacetime. As an example, the O(3) 
electrodynamics largely pioneered by Evans takes 
the latter approach, and it is usable in directly 
engineering unified field theory effects. 


[18]. (a). Mendel Sachs, The Field Concept in 
Contemporary Science, Charles C. Thomas 
Publishers, 1973; 

(b) — General Relativity and Matter: A_ 
Spinor Field Theory from Fermis to Light-Years 
(Fundamental Theories of Physics), Reidel (now 


Kluwer), 1982 provides a great generalization of 
general relativity and electrodynamics reaching 
from the quarks and gluons to the entire universe. 
See also 

(c) Mendel Sachs, Quantum Mechanics 
from General Relativity: An Approximation for a 
Theory of Inertia, Reidel (now Kluwer), 1986; 

(d) — "Relativistic Implications in 
Electromagnetic Field Theory," in T. W. Barrett 
and D. M. Grimes, eds., Advanced 
Electromagnetism, World Scientific, 1995, p. 541- 
559. In the latter, Sachs shows that the most 
general expression for the field theory is in terms of 
spinor and quaternion variables, rather than the 
vector and tensor variables of the conventional 
expression of Maxwell's theory. This generalized 
expression leads to extra conservation laws and 


http://www.cheniere.org/techpapers/rifemicroscope.htm (53 of 87)21.1.2004 17:48:47 


Novel Principles In The Rife Microscope 


invariants, thus increasing the predictive capacity 
of the theory. 

(e) For a marvelous treatise for the educated 
layman, see M. Sachs, Relativity in Our Time: 


From Physics to Human Relations, Taylor & 
Francis, 1993. 


[19]. E.g., see the several Evans' reviews in 
Modern Nonlinear Optics, Second Edition, Edited 
by M.W. Evans, Wiley, 2002 (in press). Many 
other O(3) electrodynamics papers are also carried 
in this set of three volumes, as well as in the 
standard literature. 


[20] . Mendel Sachs, "Relativistic Implications 
in Electromagnetic Field Theory," ibid. 


[2i}.. Without interaction with the vacuum, 
mass does not exhibit perfect symmetry. Fora 
discussion, see T. D. Lee, Particle Physics and 
Introduction to Field Theory, Harwood Academic 
Publishers, New York, p. 378-389. 


[22]. In both classical and quantal 
electrodynamics, the problem of the source charge 
and its associated fields and potentials—and their 
energy—has been considered to be the most 
difficult problem. 

(a) For a solution to that problem, see T. E. 
Bearden, "Giant Negentropy from the Common 
Dipole," Journal of New Energy, 5(1), Summer 
2000, p. 11-23. On DoE open website http://www. 
ott.doe.gov/electromagnetic/papersbooks.html and 
this author's website www.cheniere.org. 

(b) For very powerful support of that 
proposed solution, see F. Mandl and G. Shaw, 
Quantum Field Theory, Wiley, 1984, Chapter 5. 
Neither the time-polarized photon nor the 
longitudinal photon is individually observable, yet 
the combination of the two is observable as the 
instantaneous scalar potential. The Mandl and 
Shaw combination of a scalar (time-polarized) 
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photon and a longitudinal photon is explained by 
Bearden as the interaction of the causal incoming 
scalar photon with a charge, the charge 
subsequently transducing the absorbed energy from 
the time-domain into 3-space, and re-emission of 
the energy as an emitted longitudinal photon in 3- 
space. The actual interaction provides the 
coupling, and clarifies which is the cause and 
which is the effect. 


[23]. — As the electrodynamicists implicitly 
assume, by assuming fields and potentials from all 
charges in the universe penetrating and existing and 
superposing and interfering in each cubic 
centimeter of space, and in fact at every point in 
space. But then the electrodynamicists continue to 
utilize a material ether assumption in their 
equations, embedded implicitly upon the notion of 
an “empty space” filled with this material ether. 
Tesla called it “... one of the most remarkable and 
inexplicable aberrations of the scientific mind 
which has ever been recorded in history.” (Nikola 
Tesla, "The True Wireless,” Electrical 
Experimenter, May 1919). While that biting 
remark certainly did not endear him to struggling 
electrical scientists, it did strike uncomfortably 
close to the mark, and it still does. 


[24] . J. H. Poynting, "On the transfer of energy 


in the electromagnetic field," Phil. Trans. Roy. Soc. 
Lond., Vol. 175, Part I, 1885, p. 343-361. 


(231. Oliver Heaviside, "Electromagnetic 
Induction and Its Propagation,” The Electrician, 
1885, 1886, 1887, and later. This is a series of 47 
sections, published section by section in numerous 
issues of The Electrician during 1885, 1886, and 
1887. See also Oliver Heaviside, "On the Forces, 
Stresses, and Fluxes of Energy in the 
Electromagnetic Field," Phil. Trans. Roy. Soc. 
London, 183A, 1893, p. 423-480. 
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[26] . By acrude analogy, one may think of the 
“virtual” energy of the vacuum as energy that has 
been disintegrated into incredibly tiny bits—each 
so small that the bits fade in and out of existence at 
an incredible rate. The spinning action of the 
charge may be thought of as similar to that of an 
old spinning wheel. The charge spins, so that it 
coheres some of the “virtual fibers” continually fed 
to it by the vacuum, into “thread-sized” portions 
that are emitted radially outward. So the charge 
“splatters back” some of the fibers as fibers, but 
“spins” the remainder into useful quantum-sized 
“threads” which are emitted in observable form. 


[27]. Presently electrodynamicists are likely 
to specify the Poynting energy flow S as 

S = ExH. However, in the vacuum (spacetime) 
neither E nor H exists as such observed force fields, 
which requires presence of charged mass. Only 
potentials and potential structuring of the virtual 
particle flux exist in the vacuum (which is after all 
just potential comprised of virtual particle flux). 
Those structurings or their analogues also exist as 
sets of curved spacetime regions (i.e., spacetime 
structurings comprising the elements of the 
"vacuum engine"). See E. T. Whittaker, "On the 
Partial Differential Equations of Mathematical 
Physics," Mathematische Annalen, Vol. 57, 1903, 
p. 333-355. Whittaker that any scalar potential 
decomposes into a multiplicity of longitudinal 
bidirectional flows of energy. This decomposition 
must also comprise the vacuum scalar potential, as 
well as the "spacetime curvature" potential. 


[28]. However, Whittaker misinterpreted the 
causal phase conjugate wave (that half of his phase 
conjugate wavepair) as the effect after the wave 
interacts with charged mass, in which case parity is 
broken and the effect wave produced by the 
interaction is a longitudinal EM wave going in the 
opposite direction in 3-space from its "biwave" 3- 
space partner. The correct interpretation is that, 
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prior to interaction, the phase conjugate wave exists 
in the fourth axis of Minkowski 4-space, hence is in 
the time domain. It is literally a longitudinal EM 
wave moving on the fourth axis (in the time 
domain) to the interacting charge, and the other 
Whittaker biwave partner is the effect longitudinal 
EM wave emitted in 3-space by the interacting 
charge after it absorbs the incoming time-polarized 
EM wave. We point out that a longitudinal EM 
wave along the time axis is a time-polarized EM 
wave, corresponding to the known time-polarized 
photon in quantum field theory. 


[29]. After publication of my "Giant 
Negentropy" paper, I discovered very strong 
support for my reinterpretation of Whittaker's 1903 
decomposition of the scalar potential. This support 
was by F. Mandl and G. Shaw, ibid. Mandl and 
Shaw give a deeper coverage of the photon 
polarizations. They argue that the longitudinal and 
scalar polarizations individually are not directly 
observable, but only in combination, wherein they 
manifest as the "instantaneous" Coulomb (i.e., 
electrostatic) potential. Our comment is that this 
argument, translated from particle terminology to 
wave terminology, directly fits my re-interpretation 
of Whittaker's 1903 decomposition of the scalar 
potential. However, Mand] and Shaw fail to 
account for their assumed interaction of the 
detecting/observing unit point charge to perform 
the perfectly correlated "combining", and thus fail 
to account for the absorption of the incoming 
causal time-polarized wave or photon, the 
transduction of that excitation energy of the charge 
into longitudinal EM wave/photon energy in 3- 
space, and the subsequent emission of that 
excitation energy as a perfectly correlated 
longitudinal EM wave in 3-space. 

Thus Mandl and Shaw missed the time- 
excitation charging of the source charge via 
absorption of the "coupled" time-polarized EM 
wave/photon, and the subsequent decay of the time- 
charge excited state by emission of a 3-space 
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longitudinal EM wave/photon. This omitted 
interaction represents the discovery of nature's 
giant negentropy mechanism in EM energy flow, 
whenever 3-space energy flow symmetry is broken, 
as with acommon dipole. So Mandl and Shaw do 
not account for photon (or wave) polarization 
transduction, where the "causal" time-polarized EM 
wave or photon comes in and is absorbed by the 
detecting charge or dipole to energetically excite it 
in the time-domain, then the excitation energy is re- 
emitted as the longitudinally polarized EM wave or 
photon in 3-space. 

Recognition of these missing functions 
allowed at last a solution to the long-vexing 
problem of the source charge. We actually solved 
the problem for a source dipole, then pointed out 
that any "isolated" charge is a set of dipoles when 
its clustering virtual charges of opposite sign are 
considered. 


[30]. The source charge problem was 
recognized as the most difficult problem in 
electrodynamics. E.g., see D. K. Sen, Fields and/or 
Particles, Academic Press, London and New York, 
1968, p. viii. Quoting: "The connection between 
the field and its source has always been and still is 
the most difficult problem in classical and quantum 
electrodynamics." Since our proposed solution is 
consistent with particle physics (broken 3- 
symmetry of the dipole) and with quantum field 
theory (combination of the time-polarized and 
longitudinal photon comprises the scalar EM 
potential), it is robust and we believe it will stand 
up to meticulous scrutiny. 


[31].  E.T. Whittaker, 1903, ibid. 
[32]. Mandl and Shaw, ibid. 
[33]. Poynting only assumed that diverged 


part of the energy flow. Heaviside, on the other 
hand, showed that there is a much larger energy 
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flow component that misses the intercepting 
charges (or circuit) altogether, and is wasted. Since 
this means that far more EM energy flows from the 
terminals of a generator than the external circuit 
intercepts and catches, it means that all generators 
produce more energy flow output than the textbook 
states, or that Poynting assumed. In fact, as 
transducers of vacuum energy, all dipolar 
generators already exhibit COP>1.0. Since no one 
in the 1880s could explain where such an 
astounding extra energy flow was coming from, 
Lorentz originated an integration trick to discard 
the nondiverged Heaviside EM energy flow 
component. 

(a) See J. H. Poynting, “On the transfer of 
energy in the electromagnetic field,” Philosophical 
Transactions of the Royal Society of London, Vol. 
175, Part II, 1885, p. 343-361. 

(b) See Oliver Heaviside, "Electromagnetic 
Induction and Its Propagation,” The Electrician, 
1885, 1886, 1887, and later—a series of 47 
sections, published section by section in numerous 
issues of The Electrician during 1885, 1886, and 
1887. 

(c) See also Oliver Heaviside, "On the 
Forces, Stresses, and Fluxes of Energy in the 
Electromagnetic Field," Phil. Trans. Roy. Soc. 
London, 183A, 1893, p. 423-480. 

(d) For Lorentz’ trick to discard the 
nondiverged component, see H. A. Lorentz, 
Vorlesungen tiber Theoretische Physik an der 
Universitat Leiden, Vol. V, Die Maxwellsche 
Theorie (1900-1902), Akademische 
Verlagsgesellschaft M.B.H., Leipzig, 1931, "Die 
Energie im elektromagnetischen Feld," p. 179-186. 
Figure 25 on p. 185 shows the Lorentz concept of 
integrating the Poynting vector around a closed 
cylindrical surface surrounding a volumetric 
element. This is the procedure which arbitrarily 
selects only a small component of the energy flow 
associated with a circuit—specifically, the small 
Poynting component striking the surface charges 
and being diverged into the circuit to power it—and 
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then treats that tiny component as the "entire" 
Poynting energy flow. Thereby Lorentz arbitrarily 
discarded all that extra Heaviside energy transport 
component which does not strike the circuit at all, 
and is just wasted. 


[34] . In fact, the simple equation W = gq, 
where W is the diverged/collected energy, q is the 
intercepting coulomb, and 9 is the reaction cross 
section of the potential, shows that 
electrodynamicists implicitly assume the “true” 
causal potential to contain unlimited energy. E.g., 
using that equation, any desired amount W of 
energy can be collected from any nonzero potential 
o, no matter how small its intensity, simply by 
adding sufficient intercepting/collecting charges. 


[33]. A back-of-the-envelope calculation for a 
nominal simple circuit has been made and 
previously presented by the present author. In the 
nominal circuit used, the source dipole extracts 
from the vacuum and sends down the outside of the 
attached circuit about 10!3 times as much energy as 
the circuit itself intercepts, diverges, and utilizes. 
The huge remainder is not intercepted, remains 
nondivergent and just passes on out into space at 
the speed of light. 


[36] . Solving the standard equation E = F/q for 
F, one has F = Eq. Again, from any nonzero E- 
field, no matter how small, as much force can be 
“gathered” and produced as one desires, merely by 
increasing the intercepting/collecting charge q. 


jeri Robert H. Romer, "Heat is not a noun," 
American Journal of Physics, 69(2), Feb. 2001, p. 
107-109. This is an editorial discussion by the 
Editor of AJP of the concept of heat in 
thermodynamics. Heat is not a substance, not a 
thermodynamic function of state, and should not be 
used as anoun. The quotation castigating the 
standard "field diagram" of an EM wave in space is 
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from endnote 24, p. 109. 


[38] . This is readily understood when one 
realizes that the founders of electromagnetics 
assumed a material ether. So to them, there was not 
a single point in all the universe where mass was 
absent! Hence the field, potential, and wave "in 
space" were actually the field, potential, and wave 
"in the material ether medium", and therefore 
perfectly material. Even though the Michelson- 
Morley experiments falsified the material ether in 
the 1880s, the electrodynamicists (i) never changed 
their classical EM equations which still to this day 
assume the material ether filling all space, and (11) 
still implicitly mistake the transverse electron 
precession wave in the Drude gas in a receiving 
antenna as representing the assumed interception of 
the incoming "transverse EM wave" in that external 
material ether medium. 


[39]. Robert Bruce Lindsay and Henry 
Margenau, Foundations of Physics, Dover 
Publications, New York, 1963, p. 283-287, and 
passim. 


[40]. Y. Aharonov and D. Bohm, "Significance 
of Electromagnetic Potentials in the Quantum 
Theory," Physical Review, Second Series, 115(3), 
1959, p. 485-491. However, Aharonov and Bohm 
seem to have missed the similar mass interpretation 
of the potential, so that they utilized the potential as 
massless and therefore the vacuum EM entity that 
is the primary cause of all EM phenomena. If one 
truly eliminates only the potential’s effect upon the 
intercepting charged mass, and utilizes the non- 
intercepted EM entity in vacuum, one has arrived at 
the direct alteration of the massless spacetime 
geometry of general relativity. In short, suddenly 
one has latched onto a unified field theory, and one 
that is engineerable by surprising electromagnetic 
means. 
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[41]. But erroneously assumed to be present, 
because of Maxwell’s ubiquitous use of the 
material ether and the continued implied material 
ether in the electrodynamics equations to this day. 


[42]. T. W. Barrett, "Tesla's Nonlinear 
Oscillator-Shuttle-Circuit (OSC) Theory," Annales 
de la Fondation Louis de Broglie, 16(1), 1991, p. 
23-41. Barrett analyzed Tesla's patented circuits in 
terms of quaternion electrodynamics, which is of 
higher symmetry than either vector or tensor 
algebra electrodynamics. Lo and behold, Tesla 
could shuttle potential energy around in his circuits 
at will, and that functioning would not even show 
up in a tensor or vector electrodynamic analysis. 


[43]. T. W. Barrett, "Active Signalling 
Systems," U.S. Patent No. 5,486,833, Jan. 23, 
1996; — Oscillator-Shuttle-Circuit (OSC) 
Networks for Conditioning Energy in Higher-Order 
Symmetry Algebraic Topological Forms and RF 
Phase Conjugation," U.S. Patent No. 5,493,691, 
Feb. 20, 1996. 


[44] . As the reader can appreciate, this 
represents a dramatic change to the foundations of 
electrodynamics. It is closely allied to Sachs's 
unified field theory; see appropriate Sachs 
references in this paper. 


[45] . As Dirac pointed out, the Michelson- 
Morley experiments of the 1880s destroyed the 
material ether assumed by Faraday and Maxwell 
and subsequent electrodynamicists; it did not 
destroy the ether per se. Dirac emphasized that any 
nonmaterial Lorentz-invariant ether is perfectly 
consistent with the Michelson-Morley 
experiments. General relativity describes the 
shaping and structuring of the vacuum as 
curvatures of spacetime geometry and clustered 
patterns thereof (although the latter part is 
essentially neglected). GR consists of the changes 
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of this spacetime due to the interaction of mass/ 
trapped energy, and also the forces upon mass/ 
trapped energy created by the interaction of such 
curvature-patterns of spacetime. Essentially, 
electrodynamics is missing just this “mass to 
spacetime” transform and this “spacetime to mass” 
transform. It is in fact missing its “infolded general 
relativity” dynamic internal structuring of the 
potential, field, and wave. KGB energetics weapon 
scientists call these missing transforms the 
information content of the field—which our fellows 
mistakenly interpret in their own flawed 
electrodynamics as “spectral content.” Nothing 
could be further from the truth. 


[46] . In 1903 E. T. Whittaker showed that any 
scalar potential is comprised of an infinite 
harmonic series of bidirectional longitudinal EM 
waves, arranged in bidirectional wavepairs. See E. 
T. Whittaker, "On the Partial Differential Equations 
of Mathematical Physics," Mathematische Annalen, 
Vol. 57, 1903, p. 333-355. 


[47] . General relativity usually stops short of 
including an “infolded” topology within its basic 
spacetime, and only applies an “exterior” topology 
to it. However, it does not exclude that capability. 
Spacetime is just potential identically, and also just 
vacuum identically. Since GR omits the infolding 
structure of spacetime/potential, and so does 
electrodynamics, it has not been possible to unify 
the two completely. The “bridge” across the chasm 
between them has been eliminated by both 
disciplines. 


[48]. | With finite propagation, this action-at-a- 
distance is retarded so that some time passes 
between the effect and the cause. Each Mandl- 
Shaw photon interaction—the receipt of the scalar 
(time-polarized) photon, and emission of 3-space 
longitudinal photon—is retarded by (requires) the 
amount of time that is transformed into 3-space 
energy. [Time may be regarded as 3-space 
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electromagnetic energy compressed by the factor 
c*, with the compressed energy placed on the 
fourth Minkowski axis to appear as time (seconds), 
rather than being left in 3-space to appear as mass). 

Transformation from time-domain EM 
energy to 3-space energy is a function of the spin of 
the charge, which "spins" 720 degrees, being 360 
degrees in the time domain while absorbing the 
time-polarized EM photon energy, the being 
followed by 360 degrees in 3-space while it is 
emitting the 3-space longitudinal photon. This 
retardation due to transformation of the energy 
from the time domain to the 3-space domain is 
what limits the speed of light in the ambient 
vacuum to the finite velocity c. 

However, when infinite velocity 
propagation occurs (as is permissible with 
longitudinal EM waves alone, which a priori 
implies no retardation), then the notion vanishes of 
a “cause” and an “effect” separated by a time 
interval. In that case, one is operating in a multiply- 
connected spacetime, where in theory there is no 
observable “length” or “time” between the “cause” 
event and the “effect” event. Further, one 
“causative” initiation point can be superposed 
simultaneously with multiple distant points widely 
separated in ordinary spacetime. In that case, 
putting a joule of energy into the “initiating cause” 
point (to the normal 3-space observer) results in the 
simultaneous appearance at each and every distant 
participating point, of one joule. To the normal 
"singly-connected spacetime" observer, this is a 
direct amplification of energy, directly from the 
vacuum energy itself. We have proposed this 
mechanism as an extension of Bohm’s quantum 
potential utilized in his hidden variable theory of 
quantum mechanics. See David Bohm, "A 
Suggested Interpretation of the Quantum Theory in 
Terms of 'Hidden' Variables, I and II," Physical 
Review, 85(2), Jan. 15, 1952, p. 166-179 (Part I); 
180-193 (Part I). Unfortunately three nations of 
the world have already seen fit to highly weaponize 
this effect, and a fourth nation is very close to 
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deploying such a weapon. Presently quantum 
potential weapons are the dominant weapons on 
earth, and nothing can stand against them. 


[49] . By conjugate pair, we mean that the 
wavepair consists of an EM longitudinal wave and 
its time-reversed twin, precisely superposed 
spatially but antiphased in time. In such a wave, 
the transverse energy density amplitude cannot 
vary; instead, the wave consists of (and carries) an 
oscillation of the rate of flow of time, about some 
median speed. The median speed of a longitudinal 
EM wave is not confined to the speed of light in 
vacuum. 


[50] . The value of the energy continuously 
collected from a steady potential, in a “swirl” 
around a fixed intercepting charge, is of course a 
fixed scalar. That, however, has nothing to do with 
the nature of the potential as an EM entity in 
massless vacuum, prior to interaction with charged 
mass. 


EIee J. D. Jackson, Classical Electrodynamics, 
Second Edition, Wiley, 1975, p. 223. 


[p2t. Interestingly, one also cannot produce 
a clear definition of energy in physics. A good 
discussion of the energy concept is given by R. B. 
Lindsay, "The concept of energy and its early 
historical development." Foundations of Physics, | 
(4), 1971, p. 383-393. Lindsay investigates the 
concept of energy from its early historical origin, 
and covers from ancient times through the 18th 
century. The root of the concept is the notion of 
invariance in the midst of change. In short, the 
concept consists of considering “the changing” as 
being “nonchanging.” In pursuing a rigorous 
definition of anything, one eventually arrives at a 
contradiction of Aristotelian logic. Ultimately one 
can only define something as identical to its own 
opposite. Geometry, e.g., models the presence of 


http://www.cheniere.org/techpapers/rifemicroscope.htm (65 of 87)21.1.2004 17:48:48 


Novel Principles In The Rife Microscope 


mass as the absence of mass. Ultimately a “hard 
definition” is an “accursed necessity for the identity 
of opposites”—the centuries-old bane of the 
philosophers. In physics the problem is avoided by 
the “duality principle”—just treat an entity as either 
a particle or wave as necessary, and quit arguing 
about it! The problem is the incompleteness of 
Aristotelian logic itself. A solution to the “identity 
of opposites” problem is obtained by explicitly 
adding a fourth law of logic that has always been 
implicitly assumed in Aristotle’s three laws. For a 
discussion, see “A Conditional Criterion For 
Identity, Leading to a Fourth Law of Logic,” 
Appendix II to T. E. Bearden, Aids: Biological 
Warfare, Tesla Book Co., 1988, p. 428-443. A 
simple proof of the fourth law of logic is given in 
ibid., p. 439-440. 


[331., In addition to reference 19, see Myron W. 
Evans, Enigmatic Photon, Vol. II, Kluwer, ISBN 
0792332881. See also Apeiron, 4(2-3), Apr.-Jul. 1997, 
a Special B®) Field Issue, Guest editor: Myron W. 
Evans. In this same issue, see the Introduction by 
Evans, and also his “Helicity and the Electromagnetic 
Field.” In the same issue, see also Jean-Pierre Vigier, 
“Relativistic Interpretation (with Non-Zero Photon 
Mass) of the Small Ether Drift Velocity Detected by 
Michelson, Morley, and Miller." Barrett has also 
rigorously shown the reality of the B®) field, and so the 
conventional closure against it is doomed to failure. 
The emergence of B®) field theory will dramatically 
alter electrodynamics, and elevate the importance of 
the longitudinal EM wave. We are also much indebted 
to Bob Flowers for his penetrating elucidation of the 
background of the B®) field in private 
communications, and to Myron Evans for his patient 
and encouraging private communications. 


[54] . See particularly T. W. Barrett, "Sagnac 
Effect: A Consequence of Conservation of Action 
Due to Gauge Field Global Conformal Invariance 
in a Multiply-Joined Topology of Coherent Fields," 
in T. W. Barrett and D. M Grimes, [Eds.], 


Advanced Electromagnetism: Foundations, Theory, 
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& Applications. World Scientific, River Edge, 
New Jersey, 07661, 1995, p. 278-313; T. W. 
Barrett, "Electromagnetic Phenomena Not 
Explained by Maxwell's Equations," in A. 
Lakhtakia, (ed.): Essays on the Formal Aspects of 
Electromagnetic Theory, World Scientific 
Publishing, River Edge, NJ, 1993, p. 6-86. 


[33 |. Richard W. Ziolkowski, "Exact Solutions 
of the Wave Equation With Complex Source 


Locations," Journal of Mathematical Physics, 26 
(4), April 1985, p. 861-863; I.M. Besieris, A.M. 
Shaarawi, and R. W. Ziolkowski, "A bidirectional 
travelling plane wave representation of exact 
solutions of the scalar wave equation," Journal of 
Mathematical Physics, 30(6), 1989, p. 1254-1269; 
Rod Donnelly and Richard Ziolkowski, "A method 
for constructing solutions of homogeneous partial 
differential equations: localized waves," 
Proceedings of the Royal Society of London A., 
Vol. 437, 1992, p. 673-692; — "Electromagnetic 
field generated by a moving point charge: A fields- 


only approach," American Journal of Physics, 62 
(10), Oct. 1994, p. 916-922. 


[56] . M. W. Evans, editor, Modern Nonlinear 
Optics, Wiley, 2002, 3 volumes (in press). 


[ae W. A. Rodrigues Jr. and J.-Y. Lu, “On the 
existence of undistorted progressive waves (UPWs) 
of arbitrary speeds 0 < v <co in nature,” 
Foundations of Physics, 27(3), 1997, p. 435-508; 
W. A. Rodrigues Jr. and J. E. Maiorino, “A unified 
theory for construction of arbitrary speeds (0< v < 
co) solutions of the relativistic wave equations,” 
Random Operators and Stochastic Equations, Vol. 


4, 1996, p. 355-400. 
[58] . E. T. Whittaker, 1903, ibid. 


[59] . Ironically, Maxwell’s actual theory 
was some 20 quaternion-like equations in 20 
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unknowns, as given in "A Dynamical Theory of the 
Electromagnetic Field," Royal Society 
Transactions, Vol. CLV, 1865, p 459. Read Dec. 8, 
1864. Also contained in The Scientific Papers of 
James Clerk Maxwell, 2 vols. bound as one, edited 
by W. D. Niven, Dover, New York, 1952, Vol. 1, p. 
526-597. Heaviside dramatically curtailed 
Maxwell’s theory to a vector subset of some 4 
equations in 4 unknowns. Lorentz further curtailed 
it by effectively throwing out all Maxwell- 
Heaviside systems that were in disequilibrium with 
their active vacuum and curved spacetime 
environments. So after over a century, the long 
slumbering environmental dynamics for 
electrodynamical systems is awakening and chasing 
its own roots again. Long live the rise of the 
supersystem! 


[60] . E.g., see J. Vaz Jr. and W. A. Rodrigues 
Jr., “Maxwell and Dirac Theories as an Already 
Unified Theory,” Advances in Applied Clifford 
Algebras, Vol. 7 (S), 1997, p. 369-386. See W. A. 
Rodrigues, Jr. and J. Vaz Jr., “Subluminal and 
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field theory. See T. D. Lee, "Can Time Be a Discrete 
Dynamical Variable?", Physics Letters, 122B(3, 4), 
Mar. 10, 1983, p. 217-220. Also in T. D. Lee, Selected 
Papers, Gerald Feinberg, Ed., Birkhauser, Boston, 
1986, Vol. 3, p. 77-80. So we have not hesitated to 
consider time as any other variable, and the fourth 
Minkowski axis as any of the other three axes with 
respect to EM energy, fields, potentials, and waves. 


[84] . Indeed, there is no such unique thing as 
“the gravitational field” anyway! The gravitational 
field is a conglomerate of other field energies and 


http://www.cheniere.org/techpapers/rifemicroscope.htm (74 of 87)21.1.2004 17:48:48 


Novel Principles In The Rife Microscope 


functions, not a separate field of nature. See A. A. 
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the anthrax, and he has had a decade since the Gulf 
war to insert additional teams and biological 
warfare agents into the U.S. Presently this is rated 
by our government as the strongest strategic threat 
to the U.S., after which comes nuclear strikes, 
followed by chemical agent strikes. 
Redevelopment of the Prioré approach, e.g., could 
easily save the lives of 90% of that nominal two 
million dead Americans. As matters stand now, 
triage would apply and almost all of those two 
million stricken Americans would die. 


[86] . In 1998 we proposed a crash development 
of this kind of device in 1998, with copies to DoD, 


http://www.cheniere.org/techpapers/rifemicroscope.htm (75 of 87)21.1.2004 17:48:48 


Novel Principles In The Rife Microscope 


NIH, CDC, the USAF, etc.; in T. E. Bearden, 


Energetics: Extensions to Physics and Advanced 


Technology for Medical and Military Applications, 
CTEC Proprietary, May 1, 1998, 200+ page 


inclosure to CTEC Letter, “Saving the Lives of 
Mass BW Casualties from Terrorist BW Strikes on 
U.S. Population Centers,” to Major General 
Thomas H. Neary, Director of Nuclear and 
Counterproliferation, Office of the Deputy Chief of 
Staff, Air and Space Operations, HQ USAF, May. 
4, 1998. Also to Gen. (Ret.) Walter Busby, Deputy 
Secretary of Defense for Counterproliferation and 
Chemical and Biological Defense, March 21, 1998. 
Also to NIH, CDC, and several other U.S. 
government agencies. 

DoD replied that it was not documented in 
the literature (a specific list of exact scientific 
papers reporting the results of the Prioré team's 
experiments and the experiments of Becker was 
included; no one seemed to read it). CDC and the 
USAF did not reply. NIH first responded (from its 
Policy section—tead, spin control section) that, 
since I mentioned the cause of the Gulf War 
Disease and how it was induced, it was not a matter 
of their interest but of DoD's interest, and so they 
just shipped it to DoD and got rid of it. A second 
response evoked from NIH on query from my 
congressman (again, a response from their policy 
section) directed me to their proposals section. I 
don't believe a single qualified scientist even read 
it. DoD weakly replied that it was not documented 
in the literature (a specific list of citations from the 
hard French scientific literature, reporting the 
astounding results of the Prioré treatments, was 
included, which apparently no one read). 

Not a single scientist from any agency 
called me to discuss the revolutionary and proven 
results obtained by Prioré, and documented in the 
attachments and in the cited literature. Sadly, it 
seems that no one had the foggiest notion what I 
was talking about, and no one much cared. My 
conclusion was and is that my own government 
bureaucrats do not give a tinker's dam about saving 
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millions of American casualties in the coming 
debacle, if it has to be done by "out-of-the-box" 
methods not approved by the big drug industry. 

Yet these are the same officials that readily admit 
the exact threat I referred to, admit that it is a 
matter of when the biological warfare attacks will 
occur and not if, and admit that right now they have 
no effective way to cope with it or save most of 
those coming millions of Americans that are going 
to just be dragged aside to die. 

My response is that the American taxpayers 
are certainly not getting their money's worth from 
the billions they shower on our medical research 
community. It is unconscionable to ignore for over 
30 years the demonstrated and astounding results 
achieved by eminent French scientists—such as 
Pautrizel, a world-renowned parasitologist and 
Courier, head of the French Academy's Biological 
Section, and also Secretaire Perpetuel of the 
Academy) working with the Prioré team, in curing 
terminal tumors etc. in thousands of lab animals, all 
properly documented in the hard French scientific 
literature. 

In my view, considering the certainty of 
those future American mass deaths, it is akin to 
high treason. Whether our scientific community 
realizes it or not, today's strategic war of massive 
strategic strikes has shifted to our civilian populace, 
and to our cities and mass population centers. It is 
our civilian populace that will sustain the greatest 
and most prompt casualties, and probably will 
receive the first massive strikes, totally by surprise. 


The first phase of WW III—delivery of the 


strategic weapons to their strategic targets—has 
already been accomplished. Large Russian nuclear 


weapons are already hidden in our major cities and 
population centers (read Lunev's book, he tells us 
how they brought in these weapons), the Spetznaz 
teams are here to detonate them on call, multiple 
nations such as Iraq, Libya, and Iran already have 
terrorists agents in country in the U.S. with anthrax 
and smallpox in hand to be released, and Castro 
guerrillas and trained saboteurs have been trained 
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in Southern Mexico and infiltrated across the 
border into the U.S. for decades. 

Whether they like it or not, U.S. scientists 
have thus become the major front line "soldiers" 
and "defenders" of our nation. And frankly, they 
have failed abominably in their responsibility, and 
most do not seem to care. For a startling and even 
shocking characterization of our present scientific 
community, the reader is referred to Daniel S. 


Greenberg, Science, Money, and Politics: Political 


Triumph and Ethical Erosion, University of 
Chicago Press, 2001. 
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[88] . Becker, ibid. 
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given in Jean-Michel Graille, Dossier Prioré: Une 
Nouvelle Affaire Pasteur [The Prioré Dossier: A 
New Pasteur Affair?], De Noel, Paris, 1984. [in 
French]. A summary account is given by 
Christopher Bird, "The Case of Antoine Prioré and 
His Therapeutic Machine: A Scandal in the Politics 
of Science," Appendix I in T.E. Bearden, AIDS: 
Biological Warfare, Tesla Book Co., P.O. Box 
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Modulés. [Healing of intense and chronic 


experimental trypanosomiasis by the combined 
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electromagnetic waves], 1973. Prioré's patents are: 
A. Priore, "Apparatus for producing radiations 
penetrating living cells," U.S. Patent No. 3,368,155, 
Feb. 6, 1968; — "Method of producing radiations 
for penetrating living cells," U.S. Patent No. 
3,280,816, Oct. 25, 1966; — "Procede et dispositif 
de production de rayonnements utilisables 
notamment pour le traitement de cellules 
vivantes," [Procedure and Assemblage for 
Production of Radiation Especially Serviceable for 
the Treatment of Living Cells], Republique 
Francais Brevet d'Invention P.V. No. 899.414, No. 
1,342,772, Oct. 7, 1963. Eleven years after Priore's 
thesis was rejected, the same university awarded a 
doctoral thesis to a young graduate. It is Eric 


Perisse, Effets des Ondes Electromagnétiques et 
des Champs Magnéetiques sur le Cancer et la 
Trypanosomiase Experimentale [Effects of 
Electromagnetic Waves and Magnetic Fields on 


Cancer and Experimental Trypanosomias], 
Doctoral thesis, University of Bordeaux No. 83, 


March 16, 1984. 
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evidence for coherence and DNA as a source," 
Cell. Biophys., Vol. 6, 1984, p. 33-52; — 
"Physical aspects of biophotons." Experientia, Vol. 
44, 1988, p. 576-585; — Recent Advances in 
Biophoton Research and its Applications, World 
Scientific Publishing Co., New York, NY, 1992; F. 
A. Popp, "Photon Storage in Biological Systems," 
in Fritz Albert Popp et al., eds., Electromagnetic 


Bio-Information: Proceedings of the Symposium, 
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1977; Urban & Schwarzenberg, Baltimore, 1979, p. 


123-149. 


[91]. David M. Rorvik, "Do the French have a 
Cure for Cancer?", Esquire Magazine, July 1975, p. 
110-111, 142-149. 


[92]. Arguably the best introduction to 
nonlinear optical phase conjugation is David M. 
Pepper, "Nonlinear Optical Phase Conjugation," 
Optical Engineering, 21(2), March/April 1982, p. 
156-183. Another very good presentation is 
Amnon Yariv, Optical Electronics, 3rd Edition, 
Holt, Rinehart, and Winston, New York. 1985, 
Chapter 16: “Phase Conjugate Optics — Theory and 
Applications.” 


[93]. A beautiful example of this “precise 
backtracking” of the time-reversed wave is given in 
David M. Pepper, "Applications of Optical Phase 
Conjugation," Scientific American, 254(1), Jan. 
1986, p. 74-83. See particularly the striking 
photographic demonstration of time reversal of 
disorder on p. 75. 


[94] . We presented some general elements of 
this dramatic new extension to nonlinear optical 
phase conjugate pumping and to general relativity, 
at a graduate seminar, “On the Theory and 
Principles of EM Systems with COP>1.0”, given to 
interested graduates and faculty of the University of 
Louisville, on Nov. 20, 1997. 


ale E.g., see Owen Flynn, "Parametric arrays: 
A new concept for sonar," Electronic Warfare 
Magazine, June 1977, p. 107-112. 


[96] . This method of increasing signal-to-noise 
ratio and pulling hidden signals right up out of the 
noise, is widely used in signal processing in 
modern radars. Often signals buried more than 100 
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dB below the noise level are routinely “pulled out 
of the noise” and detected, using various forms of 
coherent summation. 


[SL Any potential decomposes into multiple 
wavepair sets. In each hidden wavepair, each of 
the two waves further decomposes into two 
potentials. Each of those potentials then further 
decomposes into multiple wavepair sets. And so on 
ad infinitum. Or one can start with any wave, 
decompose it into two potentials, each of those 
potentials into multiple biwave sets, and so on. 


[98] . “Fractal” means self-similarity at all 
levels, so that patterning or “decomposition” at one 
level is similar to that at the higher and lower 
levels. For good overview discussions and 
applications, see particularly Gregoire Nicolis, 
“Physics of far-from-equilibrium systems and self- 
organization,” and Joseph Ford, “What is chaos, 
that we should be mindful of it?”, both in The New 
Physics, Paul Davies, editor, Cambridge University 
Press, Cambridge and New York, 1989, p. 316-347 
and 348-371 respectively. More detailed technical 
references are cited in each article. 


[99]. See Trevor James Constable, “You, Too, 
Can Photograph UFOs from Airliners,” Psychic 
Observer and Chimes, 37(3), May-June 1977; — 
The Cosmic Pulse of Life, Merlin Press, Santa Ana, 
CA, 1976. 


[100]. The present author has two beautiful 
ultraphotographs taken by Joe Gambill using the 
special filtering approach. One is a photograph of a 
room, but with its contents of two weeks earlier, 
showing the room prior to the time the photograph 
was taken. The other is of a “ghost” form—very 
similar to a photograph obtained by George Meek 
under rigorous laboratory conditions—and clearly 
showing the energy form of a "haunted" lady's dead 
husband. The interpretation of these photographs 
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is of course open to scientific dispute, but the 
photographs themselves are impeccable and real. 


[101]. Meek used filters open to UV and IR but 
opaque to the visible spectrum, on the fluorescent 
lights in his laboratory. He also used similar 
filtering on the camera lenses and camera flashes. 
Under rigorous laboratory conditions, in several 
thousand photos of the living body Meek was able 
to take a few highly anomalous photos completely 
inexplicable by normal science. E.g., he 
photographed a purported “ghost” and obtained a 
clear shot of energy streaming associated with a 
living person. He also photographed the legs of a 
chair, right through the suddenly “missing” legs of 
the person sitting in the chair. Again, interpretation 
is open to dispute, but the photographs are rigorous 
and real. 


[102]. Bill Fogal’s patented charge-blocking 
semiconductor—U.S. Patent Numbers 5,196,809 
and 5,430,413—1is capable under certain 
circumstances—and by clever adaptation—of 
amplifying virtual state information, in a manner 
somewhat similar to Rife’s methodology, but far 
more easily engineered. When the process works, 
Bill reports that a clear photograph or video camera 
shot can be taken right through a solid brick wall, 
of the hidden scenery beyond. In electrodynamics, 
in a dielectric absorbing or emitting EM radiation 
(energy), the entire dielectric participates in each 
absorption and emission. Emitted light from an 
object thus carries an astoundingly complete set of 
little virtual state vacuum engines rigorously 
representing every part of the object, no matter how 
small, and all the internal dynamics. This means 
that the light from the scene beyond the wall strikes 
the wall on the other side, affecting all the material 
in the wall, including upon the observer’s side, and 
inserting “dimensioning” from the scene beyond 
the wall. When light is emitted from the observer’s 
side, the information content of the field 
representing the scene on the far side, is also part of 
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the information content of the field in the light 
emitted from the observer side of the wall and 
striking the camera and the observers eyes. This 
“dimensioning” continues in the signals in the 
camera and on through attached electronic 
circuitry. Since Fogal’s semiconductor can process 
such information content of the field in the proper 
circuitry and under favorable circumstances, the 
phenomenon is therefore permissible and can be 
technically explained. Using his transistor to 
transduce the dimensioned information into the 
visual band, Fogal can view a distant scene right 
through an intervening wall, when he gets 
everything “just right.” At this stage of 
development, however, the process and adjustment 
are difficult, just as Rife experience with his 
microscope. We are convinced that the 
forthcoming advent of Fogal semiconductors will 
revolutionize the study and treatment of disease and 
bodily disorders. 


103]. However, highly advanced 
electrodynamics does consider the photon with far 
greater complexity than nuclear engineers such as 
the present author were introduced to! E.g., a deep 
discussion of photon polarization is given in F. 
Mandl and G. Shaw, Quantum Field Theory, 
Wiley, 1984 under the heading "covariant 
quantization of the photon propagator" in Chapter 
5. As pointed out by Bob Flowers in a private 
communication, Mandl and Shaw argue that the 
longitudinal and scalar polarizations are not directly 
observable, but only in combination, where the 
combination manifests as the "instantaneous" 
Coulomb (i.e., electrostatic) potential. Most such 
books do argue that the extra components of the 
photon remain hidden, as does the virtual state. In 
this paper we have revealed how Rife discovered a 
process by means of which the virtual state can be 
observed in great detail. 


[104]. V.P.Kaznacheyev, "Electromagnetic 
Bioinformation in Intercellular Interactions," Psi_ 
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Research, 1(1), Mar. 1982, p. 47-76; — 
"Information Function of Ultraweak Light Flows in 
Biological Systems," in Problems in Biophysics, 
Novosibirsk, 1967, p. 7-18 [in Russian]; — and L. 
P. Mikhailova, Ultraweak Radiation in Intercellular 
Interactions, [in Russian], Novosibirsk, 1981; — et 
al., “Apparent information transfer between two 
groups of cells,” Psychoenergetic Systems, 1(3), 
Mar. 1976; — et al., "Distant intercellular 
interactions in a system of two tissue cultures," 
Psychoenergetic Systems, 1(3), Mar. 1976, p. 141- 
142; "A Comment" by William A. McGarey, p. 
143; "A Comment" by Arthur C. Hastings, p. 143- 
144. 


[105] . Mitogenetic radiation was studied 
prior to WW II by Gurwich (spelling varies). See 
A. Gurwitsch and L. Gurwitsch, "L'Analyse 
mitogenetique spectrale [The Analysis of the 
mitogenetic spectrum]," in Andre Mayer, Exposés 
de Physiologie, [Studies in Physiology], Hermann 
& Cie, Paris, 1934. Part IV. [In French]. Studies 
have continued by Popp and others. E.g., see F. A. 
Popp et al., "Biophoton Emission (Multi-Author 
Review)," Experientia, Vol. 44, 1988, p. 54 3-600; 
— "Physical aspects of biophotons." Experientia, 
Vol. 44, 1988, p. 576-585; — "Biophoton emission: 
New evidence for coherence and DNA as a source," 
Cell. Biophys., Vol. 6, 1984, p. 33-52. See Fritz 
Albert Popp; Ke-hsueh Li, and Qiao Gu, [eds.], 
Recent Advances in Biophoton Research and its 
Applications, World Scientific Publishing Co., New 
York, NY, 1992. 


[106]. The conventional quantum mechanics 
assumes that, at the microscopic level, variation (e. 
g., in the probabilities assigned to interpret what is 
propagating in the Schrédinger equation) is 
assumed to be random. However, there is a 
problem. Big things must be made of little things. 
If we sum a set of "random" things based on Gibbs 
thermodynamics statistics, we cannot and will not 
get an organized "big thing" because we have 
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assumed total disorder (randomness) a priori. 
Adding heat does not produce cooling! So one 
falsifies the prevailing interpretation of quantum 
mechanics, whenever one observes a tree, a flower, 
the sun, or a human being. In short, there must 
exist a great unifying principle in nature of a 
coherent summation, from the "unobservable" 
virtual state to the observable state. Only in that 
fashion can there be an macroscopic order at all— 
and such macroscopic order is universally 
observed. We believe that the principle we have 
elucidated, as experimentally produced by Rife, 
may well be that long-sought universal ordering 
principle that is so sorely needed by quantum 
mechanics. Readers interested in the "missing 
quantum chaos" problem are referred to P. V. 
Elyutin, "The Quantum Chaos Problem," Sov. 
Phys. Usp., Vol. 31, No. 7, 1988, p. 597-622. 
Elyutin discusses the crisis in quantum mechanics 
because of the missing hidden order. Quantum 
mechanics is known to be wrong unless this order 
can be found, because otherwise it does not predict 
the ordered macroscopic universe. Other useful 
references are Ilya Prigogine, with T. Petrosky, 
"Quantum Chaos, Complex Spectral Representation 
and Time-Symmetry Breaking," Chaos, Solitons 
and Fractals, Vol. 4, 1994, p. 311-359; and Robert 
Pool, "Quantum Chaos: Enigma Wrapped in a 
Mystery," Science, 243(4893), 1989, p. 893-895. 
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Figure 1. Rife's microscope. 
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Figure 2. Royal Raymond Rife adjusts his microscope. 
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Figure 3. Analogy of the “taut string holder” omitted by Faraday. 
This omitted half the electrodynamics (including in Maxwell's capture of 
Faraday's notion) and half the EM energy. An equal and opposite Newtonian 


Srd law reacton does appear in our transmitters and receivers. 
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Figure 4. Receiving gyroelectrons precess laterally, providing the 
detected transverse wave and proving the incoming 
vacuum disturbance to be longitudinal. 
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Figure 5. The defined "magnitude of the potential" is not such at all, but is the 
magnitude of the energy in the diverged flow streamlining 
around a unit point charge at each point in space where the 


potential is present. 
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Figure 6. Fields and potentials are defined in terms of the Poynting disruption of the 
overall energy flow from the source charge, about an intercepting 
and "collecting" charge. Rigorously, as defined E and H exist only in and 
on charged matter. The magnitude ofthe diverted water swinging 
around a fixed rockin a nver, is not the magnitude ofthe river. 


http://www.cheniere.org/images/rife/rife6.jpg21.1.2004 17:49:25 


http://www.cheniere.org/images/rife/rife7 .jpg 


E=—Vo Low Intensity 0 


High Intensity 0 


ES 


ee iN 


“my. 


Unit point charge 


Figure 7. The defined "magnitude ofthe field" depends on the change in 
intensity of the flaws camprising the potential. The E-field is 
oriented from high (pressure) in the flow to low foressure} 
in energy density over 4 unit length. 
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Figure 8. Maxwell's theory assumed a matter-to-matter transform from cause to effect. 
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spacetime-to-mass transform. VVhat is transmitted and 
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Figure 9. Maxwell's matter-to-matter transform contains two hidden transforms: 
(1) matter-to-spacetime, and (2) spacetime-to-matter. 
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Figure 10. Vacuum engines and their utilization. 
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An electric charge Q is a broken 3-symmetry. The mass of the charge continuously 
and violently absorbs virtual photons from the surrounding vacuum, and integrates 


some of them to observable EM longidutinal photons which it emits in 3-space. 


Figure 11. A charged particle continuously absorbs virtual energy from the vacuum, 
integrates some of it into observable energy, and pours out this observable 
EM energy in 3-space in all directions. 
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A harmonic set of bidirectional longitudinal EM wavepairs in 3-space. Unseen 
here is the time-polarized EM wave in the time domain, which reacts with the 
source charge to produce the 3-space biwave potential. 


Figure 12. The potential as observed or detected is a harmonic set of 
bidirectional longitudinal EM waves in 3-space. That is, this 
potential is the "effect" of transduction of an incoming 
time-polarized EM wave interacting with the source charge. 
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Figure 13. Concept of the supersystem and its interacting components. 
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Figure 14. A vacuum engine is a set of spacetime demons working 
upon a mass system and its motion through time, at every level. 
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Figure 15. General relativity principle of Misner, Thorne, and Wheeler (MTVV). 
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Figure 16. The principle of general relativity extended to include the vacuum engine. 
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Figure 17. Active spacetime and a specific vacuum engine 
curvature engine). 
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Figure 18. Signal versus vacuum engine, as in Priore’s cellular reversal. 
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Figure 19. All EM energy in the 3-space potential comes from the time-domain. 
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Figure 20. Immune system block diagram. 
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Figure 21. Becker's electrodynamic healing of otherwise intractable 
bone fractures, using weak potentials across the fracture site. 
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Figure 23. Kaznacheyev's induction of cellular disease and disorder 
at a distance, using novel electromagnetic means. 
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Figure 24. Russian "microwave" radiation of the U.S. Embassy in Moscow. 
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Figure 25. Mechanism generating the flow of a mass through time. 
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Figure 26. Producing a specific anti-engine for a specific cellular disease condition. 
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Figure 27. Pumping with longitudinal EM waves A also pumps in the time 
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macroscopic mass andits dynamics. 
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Figure 28. Block diagram of operation of Prioré's methodology. 
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Figure 29. Block diagram of the cellular regeneration system and its 
overall operation (by the present author). 
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Figure 30. Rife's great secret: Recursive magnification of the virtual state 
vacuum engines and their dynamics to the observable state. 
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ABSTRACT 


Based on E.T. Whittaker's previously unnoticed 1903-1904 papers which established a hidden 
bidirectional EM wave structure in a standing forcefield free scalar potential, a method of directly 
engineering the ambient potential of the vacuum has been developed and realized experimentally. 


Adding Whittaker's engineerable hidden variable theory to classical electro-magnetics, quantum 


mechanics, and general relativity produces supersets of each discipline. These supersets are joined by 


the common Whittaker subset, producing a unified field theory that is engineerable and tested. 


By treating the nucleus of the atom as a pumped phase conjugate mirror, several working model 
energy units have been produced which excite and organize the local vacuum, increase the local 
virtual photon flux between local vacuum and nucleus, establish coherent self-oscillations between 
the local excited vacuum and the affected nuclei, utilize the self-oscillating standing wave for self- 
pumping of the nuclei/mirrors, introduce a very tiny signal wave to the mirrors, and output into an 
external load circuit a powerful, amplified, time-reversed phase conjugate replica wave at 60 Hertz 
frequency and nominal 120 volt sine wave power. 


Several models have been built, ranging from 6 watts early on to one of 5 kilowatts. Both closed 
batteryless systems with damped positive feedback and open loop systems with battery-powered 
input have been successfully built. Open loop power gains of from 5 x 104 to 1.5 x 10° have been 
achieved. 


Antigravity experiments have also been successfully conducted where the weight of the unit was 
reduced by 90% in controlled experiments, with a signal wave input of 175 microwatts and an output 
of 1 kilowatt. 
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The basic theory of the device is briefly explained and experimental results presented. In the 
demonstration session, a videotape of one operating open-loop unit with a 1.5 x 10° power gain is 
planned, as is the demonstration of an actual working model closed-loop system with a nominal 
rating of 500 watts, and without external power input of any kind. 


The units are solid state, with no moving parts. Each of them comprises a unique form of self- 
powered vacuum triode of extraordinary gain, where the cathode power and plate power are freely 
furnished by the vacuum, and only a small grid signal need be furnished either from an external 
power source or by clamped positive feedback from the device's output. The output is negative 
energy, and some of its unique characteristics are pointed out. 


Implications of the experimental application of the Sweet vacuum triode, the Bearden approach to the 
nucleus as a pumped phase conjugate mirror, and the unified field theory based on Whittaker's 
engineerable hidden variable scalar EM potential theory are also briefly addressed. 


SCALAR ELECTROMAGNETICS 
In 1837 Sir W.R. Hamilton said, 


"The notion of time may be unfolded into an independent pure science... a science of pure time is 
possible." 


As is well-known, the fundamental units utilized in physics are arbitrary. It is even possible to 
construct all of physics on a single unit, time. This oddity shows the truth in Hamilton's statement; it 
is even more odd, because quantum mechanically time is not an observable. This means that the 
observable world can be modeled completely in terms of the nonobservable, which is essentially what 
modern quantum mechanics is now doing. 


Hamilton viewed his magnificent quaternions as essentially having accomplished the mathematical 
structuring of time. Maxwell's original EM theory, as is well-known, was modeled in Hamilton's 
quaternions, not in the highly curtailed Heaviside/Hertz vectors erroneously taught today as 
"Maxwell's theory." 


Not a single one of the present so-called "Maxwell's" vector equations ever appeared in a book or 
paper by James Clerk Maxwell. 


For some years the author has worked on an extended electromagnetics theory, involving the scalar 
component of the quaternion. [Ref. 1] 


In Maxwell's original guaternion theory, this scalar component often remains when the directional 
components zero. Further, it then enfolds vectors and functions of vectors inside, in a hidden variable 
manner. Specifically, the author has patterned a unified field theory concept upon the previously 
unnoticed but remarkable early work of E.T. Whittaker. [Ref. 2] 
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In two fundamental papers in 1903 and 1904, Whittaker showed that all present vector EM can be 
replaced by scalar potential interferometry, and that bidirectional harmonic EM plane wave sets could 
be used to produce a standing wave of force-field-free potential (Figures 1 and 2). 


NOTE: SHAPE MAY BE ALL ABOVE OR ALL BELOW 
AMBIENT VACUUM POTENTIAL 


Thus Whittaker anticipated the quantum mechanical Aharonov/Bohm effect by 55 years, including 
extending it to the macroscopic world instead of the mesoscopic realm where it has been established 
to date. [Ref. 3] 


In modern terms, Whittaker showed how to turn EM wave energy into electrogravitational potential 
energy, then how to interfere two such scalar potential waves to recover electromagnetic energy, even 
at a distance. [Ref. 4] 


This unrecognized work is of great importance: when applied to modern physics, it produces 
supersets of quantum mechanics (QM), classical electromagnetics (EM), and general relativity (GR). 


Further, all three extended disciplines unify on their common Whittaker subset, in a testable and 
engineerable fashion. [Ref. 5] 
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Figure 2. Infolded EM plane wave structure of a Whittaker wave. 


The Nucleus As a PPCM and Triode 


The author has also considered the highly nonlinear nucleus of the atom as a pumped phase conjugate 
mirror (PPCM), having found no other consideration of same in the literature. 


The author also dubbed a PPCM a "triode," since the amplified phase conjugate replica of the signal 
wave is much like the amplified output of a triode, and the signal wave input to a PPCM is much like 
a triode's grid signal input. The PPCM pump wave then corresponds roughly to the power input to the 
cathode and plate of a triode. [Ref. 6] 
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Figure 3. A pumped phase conjugate mirror. 


VACUUM TRIODE BACKGROUND 


About seven years ago, the author was privileged to see and examine an invention of Mr. Floyd 
Sweet, that produced about 6 watts of electrical power from the vacuum itself. 


This remarkable device, which the author dubbed a vacuum triode, in a single unit utilized most of 
the scalar EM concepts the author had so painfully and slowly formulated over the years. 


Sweet, a brilliant inventor with a remarkable knowledge of magnetics, had utilized barium ferrite 
magnets and special coils to produce a solid-state device that successfully tapped the vacuum energy. 


The author quickly put together a theoretical concept for the energy-tapping mechanism, based on 
treatment of the nucleus as a PPCM and Whittaker's scalar EM potential unified field theory. [Ref. 7] 


The author furnished the technical concept, treating the nucleus as a pumped phase conjugate mirror, 


to the inventor along with copies of Whittaker's papers. 


Sweet's Synthesis and Extension 
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Sweet is also a brilliant EM theoretician, working in four, five, or even six dimensions with ease. He 
immediately synthesized the entire PPCM and Whittaker theory, and developed a complete 
theoretical treatment of the device. [Ref. 8] 


He also increased the nuclear potential utilized in the activated nuclei of the device, which increased 
the pumping energy and hence the energy output. He next produced an open-loop vacuum triode 
(VT) with an output of 500 watts, for an input of 33 microwatts. 


Thereafter he produced several other models, including closed-loop systems and one with 5-KW 
output. 


Purpose of This Paper 


Our purpose is to explain the detailed scalar EM concept of the operation of the vacuum triode, since 
it is a universal method for cohering and tapping useful EM energy from the vacuum. 


The author believes that this mechanism is the fundamental mechanism that must be invoked in any 
over-unity device that electromagnetically extracts vacuum energy as electromagnetic effects. 


We also intend to demonstrate a full working model of the device at this conference. Sweet's detailed 
theoretical treatment will be completed and submitted to a major journal shortly, to complete the 
scientific exposition of the new methodology. 


I must also express my deep admiration for my brilliant inventor colleague. It has been a privilege to 
work with him, though under great difficulties and at a distance. He has developed several other 
related devices that are of great importance to the emerging new physics of vacuum engineering, in 
the sense referred to by Lee. [Ref. 9] 


To mention just one, he has produced a magnetic lens which apparently can directly display the 
vacuum's virtual particle flux, or a good analog of it. So far as I am aware, this is the only extant 
instrument today that can perform this feat. 


When the vacuum triode has been proven to the scientific community, it is my intention to nominate 
Sweet for the Nobel Prize he so richly deserves, and seek high scientific endorsements for the 
recommendation. 


INTRODUCTION 
Entropy 


As is well known, in any closed dynamic system the order existing in it will gradually be dissipated, 
as more and more interactions occur. This leads to the notion of entropy as the increasing disorder in 
such systems. The assumptions are 
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1. aclosed system, and 
2. a positive flow of time for the components of the system. 


Actually no such thing as a completely closed system exists in nature. Every mass system is open to 
virtual particle flux exchange with the vacuum, for example, particularly in the nucleus of its atoms, 
where the bulk of its mass is located. 


However, the closed system assumption is reasonably approximated by a great many systems which 
are in stable thermodynamic equilibrium, or nearly so. 


On the other hand, in an open system far from thermodynamic equilibrium, the second law of 
thermodynamics does not necessarily apply, because the system violates both the closed system 
assumption and its equilibrium approximation. [Ref. 10] 


Time Reversal 


Since being discovered in 1972 in the open Soviet literature, the time-reversed (phase conjugate) EM 
wave has also been known. The phase conjugate EM wave is truly time-reversed, as has been shown 
experimentally. Since the time-reversed EM wave violates the second major assumption, the second 

law of thermodynamics need not necessarily hold for time-reversed entities. 


Putting all this together, if one wishes negentropy and hence increased energy in a system, the 
candidate suggested would appear to be a system that was strongly 


1. open loop, 
2. time-reversed, and 
3. far from thermodynamic equilibrium. 


A good overview of time-reversal in physics has been provided by Sachs. [Ref. 11] 


Engineering the Nucleus 


Since the nucleus already provides a myriad of time-reversed processes, engineering the nucleus of 
an atom is a very good candidate for practical negentropy. 


To engineer the nucleus directly, a Whittaker potential is first artificially constructed, by composing a 
harmonic set of phase-locked EM wave/antiwave pairs. It is accented that the antiwaves must be true 
phase conjugates; otherwise they will not constitute a gradient-free Whittaker standing potential 
wave. 


In addition, at least one harmonic interval must be used, and additional harmonic sets are most 


file:///C|/bearden/The%20Tom%20Bearden%20Website6.htm (7 of 21)24.11.2003 20:45:04 


The Tom Bearden Website 


desirable. The reason is that a space-time lattice must be formed in the vacuum, where the energy is 
additive spatially but oppositive in t-dot, the rate of flow of time, in the fourth dimension. 


So a time-structure is required as well as a spatial structure, which is what is provided by n 
bidirectional harmonic Whittaker EM wave sets, where n is an integer greater than 1. 


Once a specific Whittaker structure has been chosen, the local lattice of space-time is established. 
This establishes phase-locked lattice groupings of coupled photon/antiphoton pairs, or of gravitons. 
In turn, this Whittaker-structured vacuum now contains specific graviton vacuum engines, which 
directly engineer and structure the vacuum's virtual particle flux (VPF) exchange with the nucleus. 
[Ref. 12] 


The nucleus is highly nonlinear, hence strongly phase conjugative, or time-reversed. The ambient 
potential of the local vacuum surrounding the nucleus is in a violent virtual photon exchange with it, 
accounting for its electrical charge. 


Since the preponderant charge is positive, from the viewpoint of the ordinary light observer whose 
light interacts with electron shells, the nucleus may be taken to exhibit time reversal (phase 
conjugation). 


Energy, Time, and Gravitons 


We take the definition of "energy" to be fundamentally an ordering imposed upon the VPF of 
vacuum. We take photon scattering from the electron shells of atoms to be the fundamental exterior 
mechanism producing forward flow of external observer time. 


It then follows that "time's arrow" for the EM observer is due to the universal scattering of photons 
from electron shells. 


In this view, forward (positive) time flow and entropy are due to the same primary action: photon 
scattering from electron shells. It is unfortunate that the concept of "positive" energy has been tied to, 
and defined in terms of, the scattering and dissipation of VPF order as work, or energy expended. 


Via the standard labeling, then, negative energy is the reconstitution of order in the vacuum VPF. It 
should be noted that, in a PPCM, dissipative or external pump wave stress energy can be scavenged 
and re-emitted in perfect order as the phase conjugate replica. This is a negentropic process, for it is 
capable of turning disorder into order. [Ref. 13] 


In the time-reversed PPCM nucleus, we should expect to see appreciable negative energy—that is, 
energy removed from the EM scattering domain. This includes the binding energy of the nucleus, and 
the gravitational (G) potential energy of the EM energy removed from the "scattering interaction 
realm" and locked into the mass. 


Following Sakharov, we hold that the G-field is not a fundamental field of nature, but a composite 
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caused by, or made from, other fields. [Ref. 14] 


To the first order, we assume the G-potential is comprised of coupled photon/antiphoton pairs, on the 
average, where the statistical coupled spin-2 photon/antiphoton pair is a graviton. [Ref. 15] 


We follow the modern view of the field: because of vacuum fluctuations, rigorously one no longer 
speaks of "the" field, but of the probability of a particular field configuration. [Ref. 16] 


We also hold the vacuum to be composed of potentials, and regard the three terms space-time, 
vacuum, and scalar potential as essentially synonymous. 


Newton's Third Law and the Detection Process 


The VPF EM stress of the local vacuum immediately surrounding the nucleus may be decomposed a 
la Whittaker into opposing bidirectional EM plane waves/forces. Thus the nonlinear nucleus may be 
regarded as a pumped phase conjugate mirror, normally with a gain of one. 


In this view, Newton's third law reaction force is generated because the so-called "photon" interaction 
with an atom is in fact a graviton reaction involving a photon/antiphoton pair that is decoupled. 


The decoupled photon normally is absorbed and reradiated by an orbital electron, while the 
decoupled antiphoton interacts with the nucleus, producing a time-reversed twin of the external force 
—or, in other words, Newton's third law reaction force, which gives a slight recoil of the nucleus. 


Half of every measurement physicists normally make is discarded, with the missing half accounting 
only for Newtonian reaction in the meter or instrument, which is usually ignored. 


The fact that half of our measurement interactions are ignored is occasionally discovered and noted 
by physicists, who may even write a paper pointing it out, but no change is instituted in the 
foundations. [Ref. 17 and Ref 18] 


Semiconducting Vacuum and Self-Oscillation 


The vacuum immediately surrounding the nucleus is structured by the nucleus, and is itself nonlinear 
and capable of acting as a semiconductor. [Ref. 19] 


Since both this immediately local semiconductor vacuum and the nucleus it surrounds are highly 
nonlinear, then nonlinear resonance can conceivably be established between them. 


Further, since the resonating system in such case is an open system away from thermodynamic 
equilibrium, the oscillation can be self-sustaining. Such self-oscillation of the pumping of a PCM is 
already well-known in the nonlinear optical literature, particularly with compounds containing 
barium. [Ref. 20] 
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THE VACUUM TRIODE 
The Basic Concept 


As is well-known, a stress can be decomposed into opposing sets of forces. But quantum 
mechanically, the forces we are interested in with our work here are all caused electromagnetically, 
by the exchange of virtual photons. Even mechanical force, according to QM, is caused in this 
manner. Thus opposing electromagnetic or mechanical "stress" sets of bidirectional EM forces are 
microscopically equivalent to the notion of pump waves in nonlinear optics. 


Hence under the proper conditions, it follows that trapped EM stress energy of the vacuum can be 
utilized to "pump" the nucleus. 


Treating the stress-pumped nonlinear nucleus as a PPCM, it follows that the stress energy of the 
vacuum can be tapped by a 4-wave mixing mechanism in the atomic nucleus, to provide amplified 
phase conjugate EM wave outputs from the atom in response to small signal wave inputs. [Ref. 21] 


In the proper nonlinear material, the material may act as a PPCM, in which case there exists a 
suitable connection between the material's atomic nuclei and its external electromagnetic lattice 
bonds, and the amplified phase conjugate replica wave generated in the nucleus will be emitted from 
the material as an EM wave field. This field can then be tapped by suitable means and output to an 
external load circuit. 


Block Diagram of the Vacuum Triode 
Figure 4 shows a basic block diagram of the vacuum triode process, utilized by Sweet in several 
laboratory vacuum energy devices. These devices have ranged from a nominal 500 watt output in a 6- 
Ib. device to 5 kilowatts for a heavier unit. Gains have ranged from 50,000 to 1,500,000 for open- 


loop systems. Both open-loop and closed-loop systems have been built and tested. 


Figure 4 shows a combined block diagram for either a closed-loop or open-loop system. In the open- 
loop system, a barium ferrite magnetic material is used as a pumped phase conjugate mirror. 


In the "standard" design, two opposing PPCMs are used. The advantage of this dual combination is 
the use of self-targeting (repetitive phase conjugation, signal by signal). This has the effect of 


1. stabilizing the Whittaker field, and 


2. producing a quantum potential between the two mirrors, so the mirrors and the Whittaker 
potential between them are essentially one single space-time entity. 


Discussion of a quantum potential is beyond the scope of this paper, but the technical mechanism for 
creating one has been previously presented by the author on several occasions. [Ref. 22] 
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First we will explain the open-loop operation of the vacuum triode. In Figure 4, on the right an 
external 60 Hz, nominal 10 volt AC sine wave of several tens of microwatts in power is input into the 
stabilized field of the barium ferrite magnet structure, where it modulates the field, producing a signal 
wave input into the atoms of the material. 


In the top right block, the EM signal wave interacts with the electron shell of an atom, which in turn 
is EM-coupled to the nucleus. 
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Figure 4. The Vacuum Triode Concept. 


Thus an EM signal wave is input to the nucleus of the atom, which is highly nonlinear (middle top 
block). Earlier, Sweet had specifically conditioned the atomic nuclei with a proprietary process, 
wherein in the barium nucleus a trapped 60 Hz scalar EM spherical wave resonance (self-oscillation) 
exists between the structured semiconductor vacuum immediately surrounding the Ba nucleus. 


In the same activation process, the ambient potential of the surrounding vacuum was raised and 
stabilized, in the two leftmost blocks. 


At this point the nonlinear nucleus is effectively self-pumped by the trapped, excited, spherical scalar 
wave oscillation between the structured semiconductor vacuum and the nucleus. The nucleus is now a 
strongly pumped phase conjugate mirror. 
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Consequently, when the signal wave input arrives, the PPCM nucleus emits an amplified phase 
conjugate replica (PCR) wave, which precisely backtracks the input signal wave. This precise 
backtracking (perfect retroreflection) is referred to as the "distortion correction theorem." 


In short, the powerful PCR wave returns precisely toward the external source, passing through the 
electron shells and arriving in the perturbed barium ferrite magnet assembly field, where it perturbs 
the field. 


A transformer-like system then extracts this magnetic field perturbation and conducts it to the 
external load circuit. 


However, the PCR contains negative energy. Short of the load, the internal circuits run cool, rather 
than heating. This is a signature of a true vacuum energy tapping device. 


Indeed, if the output leads of the Sweet vacuum triode are physically shorted together, a brilliant flash 
occurs, and the leads instantly ice as if dipped in liquid oxygen. This is another signature of the true 
negentropic over-unity vacuum tap. 


Note that the energy extracted from the semiconducting vacuum adjacent to the nucleus is just 
instantly replaced by the surrounding vacuum's inexhaustible energy pool. This is an open-loop 
system, with a hidden energy source: the intense virtual particle flux of the vacuum's ambient charge. 


It is not possible to exhaust that flux, which is often calculated to have an energy density of some 
10100 or more grams per cm>, if the energy were cohered and condensed into mass. 


As can be seen, even a VT gain of 1.5 x 10° represents a "vacuum tap" of an incredibly small 
efficiency, on the order of 10-109 or so. However, the vacuum "river" is so energetic that such 
efficiencies are quite sufficient. 


We accent that the barium ferrite magnetic material must be activated so that stable self-oscillation 
between the barium nucleus and the surrounding semiconductor vacuum exists. Although self- 
oscillating/self-pumped PCMs are known at optical frequencies, Sweet has discovered and perfected 
a brilliant methodology for activating PPCM nuclei at ELF frequencies. 


In a resistive load such as light bulbs, the resistive material accomplishes repetitive phase 
conjugation. Thus in the resistor, half the total energy is expressed as photon or dissipative energy in 
the external (electron shell) level. 


As the excited electrons decay, they emit scattered EM energy as light and heat. This is an exothermic 
interaction. The other half of the total energy reacts in the atomic nuclei, as a phase conjugative or 
endothermic interaction. 


We strongly accent that, Whittaker-wise, there are two electromagnetic channels and two kinds of 
EM: 
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1. external EM, the common electron-shell interacting, entropic, scattering, time-forward kind, 
and 


2. the internal, unsuspected, hidden variable, nuclei interacting, negentropic, reordering/ 
convergent kind. 


Internal EM travels strictly between atomic nuclei, normally not reacting with electron shells unless a 
pumped phase conjugate mirror reaction is invoked in the nucleus to produce a gain somewhat 
greater than unity. 


Thus if we wish to communicate with atomic nuclei directly, and engineer them directly, we must 
utilize the internal EM channel via applied Whittaker methods. 


Antigravity Tests 


Inherent in the preceding discussions is the possibility to turn EM energy into gravitational energy of 
either sign. In other words, one should be able to utilize Sweet's vacuum triode to produce and 
demonstrate antigravity. 


Indeed this is the case. Sweet has also discovered the special alterations necessary to perform 
straightforward transformation of the internal energy in the nucleus to antigravitational energy, 
producing a unilateral thrust upward. 


Note that the bulk of G-potential gradient (G-force-field) occurs Whittaker-wise at ELF frequencies. 
This explains why nonlinear phase conjugate opticians do not notice direct antigravity effects. 


At the optical frequencies at which they work, the effects are so miniscule that they are negligible. 
This is readily explained as follows: In QM, the quantum (photon) is comprised of action (angular 
momentum), not just energy. It is rather like a "piece of energy welded to a piece of time, with no 
seam in the middle." 


Since quantum change occurs in quanta, the decoupling of the energy and time components, in the 
continual interaction of photons with matter, exchanges energy between G-potential of vacuum and 
trapped mass of the atom or particle. In this exchange, small increments of time are continually being 
formed (and unformed, as photon emission occurs). 


Consequently, each mass is moving forward in time in small incremental jumps, usually of 
exceedingly small magnitude. However, the energy and time trapped in a photon are canonical. The 
greater the piece of energy, the smaller the piece of time, and vice versa. 


So if one wishes to stress the "rate of flow of time" significantly, one needs to produce large amounts 
of photons that have very large pieces of time, and consequently little pieces of energy. 


Since the energy of the photon is directly proportional to its frequency, this means that the lower 
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frequency photons have larger time increments, and hence endure over many "regular-sized photon 
absorption/emission changes" to appreciably stress the rate of time flow/production. 


The bottom line is that the standard pumped phase conjugate mirror can be adapted to produce 
antigravity at ELF frequencies, but precisely the same adaptation at optical frequencies will have 
negligible effect. 


With this in mind, the author requested Sweet to perform an antigravity experiment to prove the 
thesis. With Sweet's proprietary adaptation of his vacuum triode/PPCM, the experiment produced 
rather straightforward but spectacular results, as shown in Figure 5. 


The experiment was performed as follows: Rigged for antigravity, the 6-lb. device was placed on a 
scale so that its weight could be continuously monitored. A special external load box was utilized in 
which multiple electric light sockets were connected in parallel. 


Then the external load draw was adjusted by merely screwing in 100-watt lamps, one at a time, with 
measurement and observation pauses in between. The output of the device was 120 volt, negative AC 
sine-wave power at 60 Hz. 


For each 100-watt increment, the load power was recorded and the weight was carefully recorded. 
The results are shown in the rather smooth, classic curve shown in Figure 5. 


At 1,000 watts load draw, the previously 6-lb. device had reduced its weight due to gravity by 90 
percent. At that point the signal-wave (grid) input to the open-loop vacuum triode was only 175.4 
microamps at 10 volts, or just under two milliwatts. 
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WEIGHT 
(OUNCES) * OPEN LOOP SYSTEM 
210 POSITIVE POWER INPUT 
. NEGATIVE POWER OUTPUT 
180 - RESISTIVE LOAD 


60 HERTZ FREQUENCY 


EXTERNAL ELECTRICAL LOAD 


(HUNDREDS OF WATTS) 
Figure 5. Antigravity Test of Sweet's Adapted Vacuum Triode. 


We accent that the nominal two milliwatt input is only a gating signal. It is the organized, gated 
vacuum energy that is performing the action. 


The experiment was stopped short of actual hovering and flying due to safety considerations. With 
the specific adaptation, magnetic monopoles are deposited in the magnet materials, producing 
internal tensile stress. 


Since no explosive controlled facilities were available, and there was no wish to destroy the VT, the 
experiment was terminated at 90% antigravity performance. 


It was completely successful, and adequately demonstrated the validity of the unified field theory 
concepts utilized in our approach. 


CONCLUSIONS 
A new unified field theory has been developed, tested, and at least partially verified experimentally. 
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The concepts of the theory have been applied by Sweet in a series of inventions that produce readily 
usable, safe electromagnetic power directly from the vacuum. 


The methodology lends itself to formulation of power devices without moving parts. Antigravity, 
predicted by the concepts of the theory, has been demonstrated in actual practical demonstrations on 
the laboratory bench. 


Though not discussed in this paper, application of the concepts and methodology to a large variety of 
other fields, such as medical reversal of aging and curing of almost the entire range of present 
debilitating diseases, has been previously pointed out. [Ref. 23] 


We have also pointed out the mechanism for Kaznacheyev's cytopathogenic effect, or the induction 
of cellular pathology at a distance by electromagnetic means. [Ref. 24] 


We have also pointed out the specific mechanism involved in Priore's device, which in rigorous 
laboratory animal testing under the auspices of eminent French scientists, demonstrated nearly 100 
percent cures for terminal cancers and leukemias, sleeping sickness, artherosclerosis, and other 
debilitating diseases.[Ref. 25] 


We believe we have also produced the concepts enabling the direct engineering and therapeutic 
manipulation of Popp's master cellular control system. [Ref. 26] 


We conclude that the concepts we have utilized and experimentally demonstrated are universal, as 
implied by any notional unified field theory. 


Our conclusion is that the concepts, theory, and experiments, taken together, are sufficient for 
investigation and replication by the scientific community. 


If replicated and fully substantiated, we believe the work will directly point the way to, and usher in, 
a new unified field theory physics of universal application. 


SPECULATED IMPLICATIONS 


As can be seen, the implications of the new approach are profound. The authors believe they have 
ushered in the forerunner of a vast new physics, one which will change our lives, and our view of 
physical reality, in ways previously undreamed of. 


By mastering, controlling, and gating the vast, incredible energy of the seething vacuum, we can 
power our automobiles, flying machines, and technology inexhaustibly. Further, it can be done 
absolutely cleanly; there are no noxious chemical pollutants to poison the biosphere. With practical 
antigravity, ships can be developed to cross the solar system as readily as one crosses the ocean 
today. 


And the ships, automobiles, and technology will never run out of fuel; the inexhaustible vacuum fills 
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every system, everywhere, to overflowing. 


Not discussed in this paper, it turns out that living systems, faced with the problem of achieving 
negentropy so as to maintain their form in a dissipative external physical reality, have always used 
the hidden internal channel for such things as mind, thought, cell control, and living functions. 


With the new methodology, one now faces the advent of access and engineering of the mind and life 
of the observer as readily as the observer's physical body. 


Transmutation of the elements, control of the weather, lighting and powering our cities and homes 
cheaply and cleanly, and provision of plenty for everyone is the vista for the future. We can in fact 
clean up the radioactive wastes, rid ourselves of coarse nuclear and petroleum powerplants. 


We strongly stress that, with the ability to engineer the Schroedinger equation itself, the new 
methodology allows the direct engineering and control of quantum change, and hence of physical 
reality itself. 


The methodology is extendable to hyperdimensions; nested virtual levels of the vacuum are already 
precisely that. The author has already pointed out the application of this emerging technology to the 
absolute cure of diseases such as AIDS, cancer, leukemia, etc., and shown that the Priore device in 
France already proved the efficacy of the application in the 60s and 70s. 


We shall be able to rid ourselves and our descendents of diseases. With direct access to the actual 
software of life and mind, in the future we should be able to achieve levels of education previously 
unattainable, by directly inputting the relevant software. 


Previously we have also pointed out that four nations of the world are already embarked on 
weaponization of scalar EM unified field technology. It is sobering to think that, in addition to having 
the ability to make our planet a paradise for humankind, we also will have the ability to make it a 
hades. 


For that reason, we are doing our best to clarify the technical concept and the theory in this 1991, 
hopefully with the view that humankind will seize upon the positive aspects, and develop and apply 
this technology for the betterment of all people everywhere. 


Long ago, Albert Einstein said these words: 

"It would of course be a great step forward if we succeeded in combining the gravitational field and 
the electromagnetic field into a single structure. Only so could the era in theoretical physics 
inaugurated by Faraday and Clerk Maxwell be brought to a satisfactory close." 


And Teilhard de Chardin wrote: 


"Someday, after we have mastered the winds, the waves, the tides and gravity, we shall harness for 
God the energies of love. Then for the second time in the history of the world man will have 
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discovered fire." 


The authors fervently believe they have come upon fire for the second time, as allegorized by de 
Chardin. If so, let us all use the knowledge wisely. 
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* Action-at-a-distance offects 
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e One terrorist, one light aircraft 
with spray tank 

e 100 kilograms of anthrax 

e Flies over greater metropolitan 
Washington, D.C. 

e Calm night 

e 1-3 million casualties result* 

e Most of those stricken will die — 

e Presently little can be done a 
to save the stricken civilians 


e Attacks on several population 
centers might produce some 
_10 million or more casualties 


Oe Te aN “Per OTA Report to Congress, 1843 
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e Many foreign nations are hostile 
to the U.S. and sponsor terrorists C 
e Some 25 nations have WMD or v4 
are acquiring them 
— BW agents and weapons : 
— Chemical agents and weapons west 
— Nuclear materials and weapons eh 
e Thousands of students and emigres a 
e infiltrated teams, BW, other WMD already a 
e Castro guerrillas infiltrated over the years 
e Can do unacceptable damage to U.S. now 
e May reach first strike knockout capabili 


© OTe Ofenctw 


“Por OTA Report to Congress, 1993 
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e No sheiters uire overpressure, | 
BW Mitertiel mechs, showers, supplies) 
e No stockpiled vaccines, medical supplies, 


immunoglobulins, masks, suits, food, fuel 
generators, heaters, water purification units 


e Totally insufficient medical facilities, 
personnel, and emergency response teams * 


e Triage, full martial law will be required ® 


e No answer to massive decontamination problem 
e State, county, inadequately staffed 
chintly train wu et 


Previous 

and insuffi for mass casualties Slide 

e Terrorist teams, BW agents, other WMD on site, waiting 

e Water supplies, food, crops, farm animals also vulnerable 

e Electric power grid, bridges, trains, railroads vulnerable 

e Present medical science cannot save very many of the 
casualties, now or in the foreseeable future 
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Conclusions: Technology Practical, Proven 
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nonlinear optics and general relativity. 
However, nonlinear optics itself had not yet 
been born in the 1950s and 1960s when 
Priore worked out his methodology. The 
extension to general relativity has not 
been previously envisioned even to the 
present day. When the Priore project was 
suppressed by the changed French 
government in the mid-1970s, nonlinear 
optics itself was just being initiated. To 
the present day, however, there has 
previously been no inkling of the dramatic 
extension to NLO that arises by using 
longitudinal EM pump waves and thereby 
pumping in the time domain. 

It is little wonder that Priore himself did 
not understand the nature of the technical 
mechanism he was utilizing, and neither did 
anyone else, and neither has anyone else 
prior to this time. 


©) 1988 TE Beanten 
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Among other things, Pautrizel treated Return 
seriously infected immature rats with to Slide 
the Priore ray. These rats had never had Index 

a mature immune system. When they =—— 
were removed from the machine, they 

still sickened again and died, because Next 
their immature immune systems could Slide 


not resist the pathogen (Trypanosoma). 
So even though the damaged cells were 


reversed back to normal, the “normal” Previous 
immune system was unable to fight off fia. 
pathogens, which reinfected the cells 
and killed them, killing the rats, 


This established the time-reversal 
nature of the therapy. 
aN 


Slide 


TE BEARDEN 1987 
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| MECHANISM OF THE PRIORE THERAPY | 


* FACT: DISEASE-SPECIFIC VACUUM ENGINE PRESENT FOR ANY 
CELLULAR DISEASE, BY WHEELER'S PRINCIPLE 
* DISEASE CAN BE REVERSED BY CREATING AMPLIFIED . 
oe VACUUM ANTI-ENGINE (BEARDEN'S PRINCIPLE) > 
* ANTI-ENGINE IS CREATED BY PUMPING THE NONLINEAR a 
CELLS IN THE "INNER EM” DOMAIN, TIME-REVERSING THEM to Slide. 
* PRIORE UTILIZED A PLASMA TO PHASE CONJUGATE AND "INFOLD” | 3 Index 
MULTIPLE BIDIRECTIONAL LONGITUDINAL EM PUMP WAVES i 
* 17 FREQUENCIES MIXED IN A ROTATING PLASMA Next 
* PHASE CONJUGATES ADDED BY THE PLASMA Slide 
me * INFOLDED MIX INTO STRONG PULSED DC MAGNETIC — 
FIELD, WHICH CARRIED IT INTO ATOMIC NUCLEI 


Previous 


* PUMPED ALL NONLINEAR CELLULAR COMPONENTS TO —B& 
PRODUCE AMPLIFIED, SPECIFIC VACUUM ANTI-ENGINE Slide 
* NEGATED THE LONG-TERM CUMULATIVE CELLULAR 
DEDIFFERENTIATION ORDER GENERATED BY LONG-TERM 
HYPOXIA. TUMOR CELLS REVERTED TO NORMAL CELLS. 


* SCRUBBED OUT THE CUMULATED PRECANCEROUS STATE 
RESTORED THE IMMUNE SYSTEM TO HIGH FUNCTIONING 
* NO EXCESSIVE TRAUMA TO TREATED ANIMAL 


cancnee ©, Tee, eee Te ee 
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Priore's therapeutic methodology: 


Time-reverses the cells back to normal state 


PRN T TNR tee ewww wee 


VACUUM; 
} ENGINE FOR ; 
EXPOSE WHOLE | DREASED | 


wen teee 
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NOTE: Priore therapy MAGNITUDE OF 
treats entirebody. SUSCEPTIBILITY 
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Gamage, etc. Slide 


> a : Previous 
eat Slide 
ge Dramatically PRIORETHERAPY: = 
No scarring 
or physical 
as damage, etc. 


-oree” 
gengesoorrre™ 
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Separation from body action point rane 
restored. 


xt 0) oad, ae TE BeAmEN 


http://www.cheniere.org/briefings/DoDPriore/slides/018.htm24.11.2003 19:14:27 


Priore DoD Briefing 


f 


Solution to Mass Casualties Treatment Problem 


Threat and Current Status 


Historical Solution; Priore Treatment Therapy 


Extended Physics and Background 


Modern WMD Solution: Portable Treatment Systems 
Conclusions: Technology Practical, Proven 


Recommendation: Crash Development Program 
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= G.J. Stoney: 


Decomposed the scalar potential into bidirectional wave pairs. 


“On a supposed proof of a theorem in wave-motion,” Prat Mag , 
43), 1897, p. 368-373 (and several other papers) 


* E.T. Whittaker: 
Decomposed the scalar potential into a series of bidirectional EM wave pairs in 
harmonic series, where the two waves in each pair are conjugates (i.e., a 
wave/antiwave pair) and are longitudinal waves. 


"On the partial differential equations of mathematical 
physics,” Math. Ann.. Vol 67, 1803, p. 333-386. 


Showed that all classical EM -- including waves -- can be replaced by two 
interfering scalar potential functions.. (This founded superpotential theory, 
extended by Nisbet, Bromwich, Debye, McCrea, and others.) 


"On an expression of the electromagnetic feid due to 
electrons by means cf two scalar potential functions,” 


Proc. Lond. Math Soc. Series 2. Vol 1. 1904, 9, 387-372 


# R.W. Ziolkowski: 
independently rediscovered the biwave decomposition of the scalar potential and 
added the product set (in theory enabling modulations and communications) to 
Stoney and Whittaker's sum set. 
Varous papers. 1965 to date 


@ tt even oe oe 
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Subdivisions of 
Soviet Energenes 


Energetics Bioene etics Psychoenergetics 
+ Nonliving systems * Living Systems « Living Systems (Minds) 
. interferometry + Cells, sdtuler “senaen” * Thoughts, Memories, Emottons Return 
* Master Cell Control (Popp) * Conscious/Unconscious Minds = 
* Spacetime Structuring * Spacetime Structuring to Slide 
* Disease Induction, Remission + Species, Biospheric Minds ae 
* Action-at-a-Distance * Action-at-a-Distance Index 
* Quantum Potentials * Quantum Potentials 
* Scalar interferometry * Scalar interferometry 
« Hidden EM Variables + Hidden EM Variables Next 
« SWZ Effects + SWZ Effects 
Slide 
Previous. 
Slide 
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Bunge on the Status of 
Classical and Quantum Physics 
nel 
“+. itis not usually acknowledged that electro- —retun 
dynamics, both classical and quantal, areina _ Slide 
sad state... the best modern physicist is the Index 
one who acknowledges that neither classical Next 
nor quantum physics are cut and dried, both Slide 
being full of holes and in need of a vigorous 
overhauling not only to better cover their own — 
domains but also to join smoothly so as to — 
produce a coherent picture of the various 
levels of physical reality.” 


"Mario Bunge, Foundations of Physics, Springer-Verlag, 
) 1#¥ TE BEARDEN New York, NY, 1967, p. 176.. 
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p— 7 . —*7 
/ EINSTEIN ON REVIEWING FOUNDATIONS | 


"..the scientist makes use of a whole arsenal of concepts which 


he imbibed practically with his mother’s milk; and seldom if Return 
ever is he aware of the eternally problematic character of his to Slide 
concepts. He uses this conceptual material, or, speaking more ice 
exactly, these conceptual tools of thought, as something —_ 
obviously, immutably given; something having an objective 

value of truth which is hardly even, and in any case not Next 
seriously, to be doubted. ...in the interests of science It Slide 

is necessary over and over again to engage in the critique of 

these fundamental concepts, in order that we may not uncon- Previous 


Albert Einstein, “Foreword,” in Max Jammer, 


Cambridge, Massachusetts, 1969, p. xi-xii. 


JOS1tA 1003 TE BEARDEN ; _ =~ 
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E=Fi/ Note problem! 
“iedete % nat “or "Hi" 
mass only 3 € x \ n vacuum. 
_— ~~ aad 
Source qisa a eee 
broken symmetry Sa “s a oe 


d 
So E=-V one point coulomb 
[Coulombic energy collection density] 
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_—— Einstein's Spacetime rss ™ phere 


ar otbesteesesesct a) E> Sh 
oe Maxwell's Re: 


\ 
| — Return 
Maes , to Slide 
5 \ Index 
*4 9 
, ‘ | 
! "S , Next 
: Material Material ' 
‘ i" Previous 
Electric Electric Bl Side 
' Fluid All Maxwell's EM entities Fluid me 
are defined only i u | 
' y in and of ' 
; Disturbed charged matter. All are Disturbed f 


material entities. There 
was no place devoid of 
mass, in the universe. 


MAXWELL'S EQUATIONS ARE MATTER-TO-MATTER TRANSFORMS | 
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Electric Electric revious 
Fluid : Slide 
| Fluid 7?7 — 
Disturbed Disturbed 


Now we are not using 
a material ether. 

Trust poe press 
do not n changing. 
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THE MISSING INFOLDED 


ELECTRODYNAMICS 


Material Material 


Electric Electric 
Fluid Fluid 
Disturbed Disturbed 


al INTERNESTED SPACETIME CURVATURES . 
‘ (VACUUM ENGINES) | 


“SQ INFOLDED GENERAL RELATIVITY <<“ 
— ss EINSTEIN'S — ein — : 
ee ___ SPACETIME __ —— © TE BEARDEN 1908 
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Nonlinear Optics 
Distortion Correction Theorem 


"If a scalar wave E;(r) propagates from Previous 
left to right through an arbitrary but lossless |> Slide 
dielectric medium, and if we generate in 

some region of space [say near z = 0] its 

phase conjugate replica E2(r), then Ez 

will propagate backward from right to left 

through the dielectric medium, remaining 

everywhere the phase conjugate of E1." 


JCS (@) 104 1985, 1690 7 © DEARDEN 
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VELOCITY Scalar Potential ¢ © TE BEARDEN 1997 
* * * ETC. 
ee aS Return 
to Slide 
Ind 
; Wavepair #2 — 
SUBHARMONICS ai Nias 
Slide 
Wavepair #1 
** * ETC Previous. 
Slide 


DISTANCE 


The Structure Is: 
A harmonic set of longitudinal EM wavepairs. In each wavepair the two waves 
superpose spatially, but travel in opposite directions. The two are phase 
conjugates and time-reversed replicas of each other. Thus they comprise a 
coupled longitudinal wave and antiwave. The photons must be coupled into 
photon/antiphoton pairs (gravitons) by a strong application of the distortion 
correction theorem of nonlinear optics. Each wave in the biwave pair is a galloping 
wave. Each wavepair is a standing electrogravitational wave. in nonlinear optics, 
such a wavepair is a pump wave which pumps in the time domain. 


Note: Think of the oscillations as velocity modulations. 
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The Zero-Vector Axiom Destroys 
“Topologies within Topologies” 


e The axiom: There is a unique vector, 0, in V 


(the vector space) such that Return 
ls si ee 
e Note that V + 0i= 0;+ V; Oi = - O1= NO: _ 
SO Oi = Oj = Ox =...+ On=... ar 


e This makes all 0i equal by assumption, oe 
since there is assumed to be only asingle sta 
type 0 without real components 

e In fact, 0 is not unique. An infinite number 
of different zero-vector systems, with real 
components, satisfy the zero-vector axiom. 
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(An electrogravitational wave) 
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A couplod EM wavo/antiwave pair infolds electromagnetic 
energy, converting it to gravitational energy. The wavepair 
becomes an electrogravitational standing wave. 


c, Wen le TE eeaaten 
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(waves with velocity v, where 0 < v 


@® Major equations of interest having UPW solutions are: 


~ Homogeneous wave equation “yoctgass ens Lu, Powe Pipe Bein 
— Maxwell equations . to Slide 
- Dirac, Weyl, and Klein-Gordon equations Index 

e UPWs are translationally invariant, and do not spread, or — 
they reconstruct their original form after a certain period. Slide 

@ UPW solutions have infinite energy. Quasi-UPWs can have a 
finite energy and can in principle be launched into space. Previous 


oh 
® Subluminal Maxwell solutions are called EM particles. Side 
Superluminal Maxwell solutions are called X-waves. 


@ Experimental results indicate such waves will be produced 
within the next few years. @ 1906 TE BEARDEN 


@ Nimtz has translated Mozart's 40th symphony at v = 4.7c. 
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Velocity modulating a longitudinal 


EM wave oscillates rate of flow of time 
— ——— EES 


_ Observer sees it this way 


Constant transverse wave magnitude 


a 
Wave oscillates its velocity along 
L its path, about a nominal value 


Wave oscillates this wa 
Constant transverse magnitude 


Wave oscillates magnitude of its 
transported t, about a nominal value 


Note: 
«+ Waves consist of photons 
* Each photon consists of onergy x time 
« Each photon carries time as well as energy ©) wer TE BEARDEN 
. 

Areeln bat ceeie over renin ene 
« Wave complexes carry dynamic time structures as well as 

dynamic energy structures 
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(Both photon and antiphoton are longitudinal) 


xv LONGITUDINAL In physics, the primary units 
PHOTON selected are arbitrary. Every- 
thing can be expressed, e.g., 
as a in terms of time alone. Thus Se 
s0 can photon spin to Slide 
Index 
Next 
VACUUM IS THISA Slide 
ENGINE SPIN 2 ENTITY? 
itis, in the time : 
; Previous 
domain. ———— 
Slide 


y 


REACTION LONGITUDINAL 
5 ANTIPHOTON 


a 


© thee, 1904 12 BTAROER 
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(AE)(At) + M => (M+AM)At => M + (AE)(At) 
Flow of macroscopic time (observable photon interactions) 


Flow of microscopic time (via virtual photon interactions) 


The photon interaction ppece ie peel made ae so change and a discretized jump 
in the rate of time flow. A particle observably changes by only a single 4 t at a time. 

The background flow of time in which the jump in rate occurs, is created by the continual 
absorption and emission of virtual photons. 


@ KTH OCARDEN 
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(Use of Hidden Information Content of the Field) 
(Can Provide Action-at-a-Distance) 


Return 
to Slide 
Index 
Interference Zone —— 
(Potential gradients) 
Normal EM Energy: Next 
May be positive, or Slide 
negative, or fixed —= 
Previous 
Slide 


® TE BEARDEN 1967 


(8 to 20 harmonic wavepairs each )} 
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Deep penetration of weak signals in a dense signal 
environment, by nonlinear retroreflection 
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Next 
Slide 
killer cells 


E helper, 


©@ cells Previous 
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e Emission very sensitive to almost all 
external and internal influences 

e Both spontaneous and delayed 
luminescence occur 

e Photons stored in cell during the delay 


e Provides coherent, -fa inter- 
actions in biological ey = 


els an anized mo field 
at the basis of function contro! 


Return 
to Slide 
: Index 
Leakage ides ultraweak, coherent e A single delayed biophoton be 
‘ biopheton emiasion from the systom , aa able to tamer 10" reactions ina cell 
* Fractional intensity patterq: few to Ios before its release Next 
some 100s of s/cm*isec es e Spectrum almost continuous within Slid 
¢ Optimum signal-to-noise ratio optical range from 200-800 nm. lde 
Previous 
Slide 


* Biophoton emission shows biological 
m always out of equilibrium 

« Emission has holistic characteristics 

Correlations to most, if not all, of the e information function and sync of 

biological functions of the organism biological clocks (oscillators) 


Ro ho ee 


ce, WT TE GEARDEN 


e DNA, all other processes are sources 
e Single main process of whole system, 
different processes strongly coupled 


yj 
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CANCER: CHARACTERISTICS 


@ NOT ONE DISEASE BUT A WHOLE RANGE 
@ STARTS IN ORDINARY (AEROBIC) CELL 

@ CELL SHAKES OFF BODY'S DICTATORIAL CONTROL* | Return 
@ STARTS UNCONTROLLED DIVISION — 
@ BECOMES A LUMP Index 
@ CAN SEND FORTH CANCER CELLS - 


Slide 


@ THESE FORM METASTASES (SECONDARY TUMORS) | previous 
@ OFTEN BECOME ANAEROBIC (NON-OXYGEN USING) | Slide 
@ ENIGMA IS FAILURE OF IMMUNE SYSTEM 
TO ATTACK SOME TUMOR CELLS 
— SUPPRESSOR CELLS MAY CURB IMMUNE SYSTEM 


— TUMOR MAY LACK ANTIGENS NORMALLY IDENTIFIED 
BY THE IMMUNE SYSTEM 


*R&R system forces cell back toward anaerobe 


CANCER-2S (©1883 TE Bearden 
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EVOLVE TO 


HANGE UF 


ATMOSPHERE Return 
TO AERORIC to Slide 
NCELUDES as 
OXYGENI Index 
Next 
Cr Ts Slide 
BIOGENESIS 
SINGLE CELL 
ANAEROBIC Previous 
ANAEROBES KILLER CELLS ORGANS Slide 
apn BOTH AEROBIC STRUCTURES 
SINGLECELL = AND ANAEROBIC) 
SHIELDED 
FROM OXYGEN * NOTE: LIMITED ANAEROBIC RESPIRATION 
STILL TAKES PLACE IN HIGHER AEROBIC 
LIFE FORMS, INCLUDING MAN. 
EVOLUTIONARY TIME 
CANCER 41 © 1903 TE Beaten 
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RED BLOOD CELLS ° 
AIR 
| Fa a e Return 
to Slide 
yy on Index 
Severely reduced c Severe pollution e Next 
oxygen transport © Slide 
e ® , (Suchas @ — 
cigarette smoke) i) : 
RED BLOOD CELLS ) ° By ‘ ca 
LUNG ——— 
SACS 
BODY ATMOSPHERE 
CANCROF @ 1099 TL. Bearden 
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MULTICELL 
AEROBIC’ 
(INCLUDES MAN) Return 
to Slide 
Index 
Next 
SINGLE CELL SINGLE CELL ae 
CENTRAL CONTROL 
OXYGEN-RICH TIME-FORWARD eas 
St PATH AS IT Slide 


DEVELOPED 


TIME-REVERSED 
Qe <= ATH FOR SUSTAINED 


OXYGEN DEFICIENCY 


SINGLE CELL ~____~ 


AEROBIC’ = —FIRST STEP IN OXYGEN-DEFICIENCY 
DEDIFFERENTIATION 


CANCHK-Of © 119) TE Bearden 
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* Two major links uncovered between : 
— The DC system and nervous system 
— The DC system and all body cells 


® Bioelectric potentials of primary importance = 
© Physiology presently considers controls limited to: inde. 
— Neural action potential a 
— Various hormone chemical agents Next 
— Chemical agents associated with DNA/RNA system Slide 
* Complete Operational Biological Control System: 
— Controls growth, healing, biological cycles, etc. cae 


— Operates in ANALOG mode; various levels of DC 
— Interlocks physically with nervous system (and may be its precursor) 
— Other chemical agents 
— Tissue growth and healing NOT INCLUDED 

® Medical community now more concerned with diseases resulting from: 
— Inadequate/abnormal growth 
— Inadequate healing 
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NEW CELL 
REDIFFERENTIATES E 


\c) 7 Te A 


Proves that cells can be eee ee conjugated) Turns into type of cell that 
dedifferentiated) or time-forwarded ( ifferentiated} makes bone 
application of very weak electromagnetic signals, when Deposits in fracture site, 


those signals contain longitudinal bidirectional EM “pump 
wave” wavepairs, which cause the cell and its parts to create 
precise vacuum antiengines. 


healing the fracture 
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Trauma Producing 
Tissue Loss os a 


Local ees effect Local nerve effect 


CNS effect Alterations in hormone 
pattern (prolactin) 


Return 
to Slide 
Index 


Alterations in local 
DC field pattern 


Next 
Slide 


Previous 
Slide 


growth 
Phase Il r 
Redifferentiation into ar & Spadaro, “Electrical stimulation of 
roqured ell type Sra 
Pp. 
Restoration of body 
part or tissue 


http://www.cheniere.org/briefings/DoDPriore/slides/048.htm24. 11.2003 19:16:31 


Priore DoD Briefing 


@ Standing DC potentials on intact surfaces of all living animals 
demonstrate a complex field pattern spatially related to the 


anatomical arrangement of the nervous system aT 

— Can be measured directly on the peripheral nerves lee 

- Polarity difference related to whether nerve is or is not a sensor =—— 

— Steady (weak) current flow exists Next 

— Demonstrates solid state/semiconductor phenomena : 

— Accurately reflects (amplitude and polarity) the general level of neural elle 
activity 
* Sleep versus wakefulness Previous 
e Anesthesia versus conscious Slide 


e Other parameters 
@ DC levels determine the level of neural activity 


@ Action potential system exists upon a substratum of DC 
potentials which pre-existed it 


@ DC potentials substrata had and have control functions over 
basic properties of the living organism © TE. BEARDEN 1998 
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@ Cellular processes are regulated by a precise control system 
@ Attempted toa engineering control-system theory 
@ Cells and tissues have solid-state electrochemical features Return 


which provide control signals in the control system to Slide 
-— Growth process 
— Electron transfer 
~ Semiconduction 
- Self-organizing (NOTE: implies hidden variables and nonlocal causality) Next 
@ Complex electrical events at the injury site initiate cellular Slide 
aspects such as dedifferentiation and mitotic activity -— 


@ megeneretion is a 2-step process, each with different controls 
- Electrical triggers with threshold values results in appearance of blastema : 
— Complex data transmission to blastema establishes it as a self-organizing Slide 
system capable of growth and redifferentiation 
— Mammals lack ability to produce blastemas except for bone, but partial 
regeneration growth has been shown in response to electrical stimuli 
@ Growth related to electrical more than electrochemical aspects 
@ Hematopoietic marrow as source of cells for the blastema 
— Monocytes can take place in regenerative processes in limbs 
— Lymphocytes can dedifferentiate under certain circumstances 
- Marrow elements can be induced into osteogenesis © TE BEARDEN 1908 


“RO. Becker 6A “Electical Surrulaton of Partial Lend Index 
Regeneration in Marrenats.” N.Y. Acad. Med. 48(4), may 1872. p, 6274541 


Previous 
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Corrections For the Present EM Bioeffects Model 
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Kaznacheyev's Cytopathogenic Mirror Effect 
Disease vacuum engines transported by photons and waves. 


Nga 3 oh Ma ai: MILIND cd A DO 


3 
Return 


: to Slide 
: Index 


+ Next 
| ‘Slide 


Previous 
Slide 


“h 
a een en eter teen mene etre renee net ert err en renew em Fe RET 


(©) TR PEAROUN 1677, 188? 


Note: Minimum lattice is one harmonic interval: IR to UVis such a minimum G-lattice. 


Distant induction of cellular death and diseases, by special EM means. 
Coupled photon-antiphoton pairs (gravitons) in a structured harmonic 
lattice ordering constitute the disease or disorder template. 
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MICROWAVE RADIATION OF 
U.S. EMBASSY IN MOSCOW 


BACKGROUND 


+ Began in latter 1950s 
+ Discovered on VP Nixon's trip . 
+ Initially thought to be nuclear radiation Return 


Former U.S, Embassy in Moscow. 


Discovered w/Geiger counter?) to Slide 
* High level target -- U.S. Ambassador nk 
+ Guarantees personal attention of: — 

= U.S. Ambassador to USSR 

= U.S. President Next 

= NSA, CIA, DIA, NSC, etc. ss 

= Top consulting scientists Slide 

= Leading U.S. scientific institutions 
* Two U.S. Ambassadors died, another sickened Pevous 


* Anomalous health changes in personnel, only : 
in zero-field (zero pot'l gradient) areas! Slide 
* Four U.S. Presidents requested Soviets cease 
= Cut from 18 watts/sq cm to 2 
= Then again increased 
* No one could understand what was going on 
» Aluminum screens were placed over windows 
* Moscow was declared a hazardous duty zone 


Selected clipart @ by Lotus SmartPics"™ 


@ we toe re earner 
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, Self-Targeting in Inner EM 
<@>- Channel Can Produce a Ae 
Quantum Potential 


Once OP is established, transmission 
input to one 


He nti fd Return 
single participant will simultaneously appear in all to Slide 
other participants, the amount depending on their a: 
fractions of participation with the input station. Ny Index 
Next 
Slide 
Previous 
Slide 


7 : . N 
iF T ONG 
NARROWING OF INTERACTING 
NARROWING OF INTERACTING SEL BIARE NS EeRENA 
TWO PUMPED 
s 


BEAMS, BETWEEN 
oe S. NO ee 
(a CONNECT 
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a. Quantum Potential Characteristics *“"“”™”"""”™ 


@ No point source 

®@ Not radiated 

ao Quantum potential between two particles 
Interaction 


does not vanish as spatial separation becomes very large Return 
to Slide 
. . I d 
b. Hidden Variable Theory and the Quantum Potential — 
Next 
Slide 
@ "A quantum particle moves as if it were subject, in addition to its Previous. 
external potentials, to a potential which is a function of its own Slide 


probability distribution.” 


Bohm's H.V.T. assumes: 
— Particle and wave function real and separate 
Wave function obeys Shroedinger’s equation 
Particle obeys classical mechanics 
Particle couples to wave function through a quantum potential 
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* Separated points are saperpened in MCST 
* intervening distance in MCST is zero 
¢ Connection is instant and bidirectional 


* Propagation through ST does not apply Beta 
* Energy or vacuum engine input to one station a 
instantly appears at each and every other station, to Slide 
undiminished in magnitude Index 
* Ultimate net-centric warfare effect Note: Once OP established, 
bee separation distance in 3-space 
—_— ( naneeneomerseeneseees. is of no consequence Next 
ol bien Slide 
FA Previous 
h ——— 
at | Slide 


Note: Vulnerability. Any other 
Station may insert energy 

or vacuum engines into the 
Same quantum potential. Phase 
¢ conjugating the hostile engine 
© TE BEARDEN 1998 can negate its effect everywhere 
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And Typical Comparative Disease Curves 


Note: There is cumulative genetic damage to germ cells also. 


MULTI. MULTI 
OF IMMUNE TREATMENT @ =i ity of 
aL PATH = intens 
SYSTEM exposure 
oo Return 
a we to Slide 
DEATH OF THE HOSTIPATIENT ————— 
Index 
PERMANENT DISEASE STATE 
Next 
FULL DISEASE STATE Slide 
TRACE (LOW-LEVEL) DISEASE 
Previous 
PRE-DISEASE STATE Slide 


SHADOW DISEASE STATE 


EXPOSED WITH MOST CUMULATIVE DAMAGE 


EXPOSED WITH MULTIPLE AGENT INFECTIONS AND RECEIVING MULTITREATMENT 
i a= mae EXPOSED WiTH LESS CLMLILATIVE DAMAGE 


MOR-GLULF WAR: TYRIGAL MORMAL DISEASE WHICH KILLS PATIENT 
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Force Fields and Symmetry 
eee 


= Force fields are nature's way of imposing 
local gauge symmetries on the world Return 
= E.g., electromagnetic field is a manifestation oe 
of the simplest known gauge symmetry —_ 


consistent with the principles of special Next 
relativity = 
= For the EM case, the gauge transformations a 


correspond to changes in ‘voltage’ from place Slide 


to place 


@ T.E. Bearden 1995, 1996 
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Aspects of Strong Local Asymmetry 
SS a 


= If local asymmetry is strong, conservation laws 


may be appreciably violated 

e Energy © T.E Bearden 1995, 1996 
e Charge Return, 
e Spin to Slide 
e Momentum pee 
e Angular momentum Next 

= Properties of an object may differ appreciably for _ 
® Different observers atone 
e Different detecting means Slide 
e One time to another — 
e One position to another 


» STRUCTURING THE INFOLDED EM INSIDE POTENTIALS, 
FIELDS, AND WAVES 
e Strongly breaks local symmetry 
e Provides spacetime engines giving the above effects 
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Other Aspects of 


Strong Local Asymmetry 
el 


= Local spacetime is curved © T.E Bearden 1995, 1996 

= Lorentz invariance of vacuum is violated poe 
= May be a local "sink" or "source" oe 
= Gravitational/inertial effects from EM — 

= Translation between virtual and observable Next 

= Electrogravitational solitons Bak 

= Action at a distance eihis 
= Transmutation effects may exist Slide 


= Scalar/pseudoscalar field translation 
= COMMENT: Thus the use of infolded longitudinal 
EM fields and waves to strongly break local 
symmetry allows internested clustering of 
spacetime curvatures. These spacetime 
structures are vacuum engines, or spacetime engines. 
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—- -— V =10 ° volts 
Surface layer of | Cellular membrane 
fluid atoms surface 

oe _— d =10° meter 


E =10° volts/ meter 
Sw f(E*)= f(10") 


© 1097 TE BEARDEN 
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@ What is taught is the "interaction cross section," i.e., the 
joules collected from the associated S-flow by one point 
coulomb of intercepting/collecting charge. 


Return 
W=Vq=q (joules) [1] fon 
¢=Wiq (joules/coul) [2] 


Let @ <1 and fixed; q =n where n= Slide 
W =k, where k = (es 
® From any "finite" potential, no matter how small, an unlimited sSiide 
amount of energy can be collected, by increasing the _ 
collection (number of coulombs) (interaction cross section). 
® Actual magnitude of the potential () must be very, very large, 
since we can treat it as infinite or unlimited, via W = @ q. 


® Else Equation [1] could not be linear. 


@ TE BtaRcen 187 
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Table A1. THE VACUUM ENERGETICALLY INTERACTS 
WITH EVERY PARTICLE, CONTINUALLY. 

I I I I I QA 
@ The vacuum is: 

@ Ground (zero) state of the electromagnetic (photon) field. 

@ Ground (zero) state of mass field. 

@ Empty of observable particles or photons. 

@ Filled with non-observablie (virtual) particles and photons. 


@ Violently fluctuating microscopically and electromagnetically. ae 
@ Constantly interacting with all particles, including partially to Slide 
shielding their bare charges. Index 
B Lamb Shift - vacuum's alteration of the energy level of an electron in the 
hydrogen atom. Next 
-- Difference in energy (frequency units) is 1057.862 MHz. Slide 
-- Lamb was awarded a Nobel Prize for showing this. — 
-- Energy density exceeds that of the sun's surface! euints 


@ Casimir Effect - vacuum creates an attraction between two conducting Slide 
surfaces in close proximity. 
-- experimentally proven, well-known. ss umn suateatehiobic 


@ Cole and Puthoff proved that there is no thermodynamic reason why energy 
cannot be extracted from the vacuum as heat and power, and utilized. 


@ The common dipole is a broken symmetry in the virtual photon flux of vacuum. 
It extracts virtual energy, integrates it, and re-emits it as Poynting energy density 
flow S = ExH (which observably interacts with charged particles and magnetic 
poles). 
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(Adding Vacuum Engines) 


@® Any EM field or wave is created by (comprised of) two 
potentials which interfere with each other in a given area 
- May be either scalar or vector potentials to Slide 
- May interfere locally or at a distance a 
- Process is distance independent _— 
@ sey scalar potential is comprised of a harmonic series of 
irectional longitudinal EM wavepairs (Whittaker 1903). eee 
@ Ziolkowski circa 1985 added the interior product setto “ide 
Whittaker’s sum set. Thus he added modulations. 


Return 


® By assembling a deliberate "sum and product" set of AL 
biwaves, a scalar potential can be created having an Slide 
internal deterministic structure. 


This structures local vacuum potential/: time 
curvatures, in specific forms foupleeeh 

— Now have added vacuum engines 

- Have infolded general relativity inside electrodynamics 


(C) 1990 TE BEARDEN 
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Structured 


Internested patterns » Einsteinian spacetime 
of spacetime —__ - 
curvature | —_ 


Return 
to Slide 
Index 


Next 
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Demons are 
EM hidden variables 
organized into 
dynamic structures 
at all levels 


Demons work 
at all levels 


TE BEARDEN 1908 
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STRUCTURING DETAILS OF 


ancmeriias OF ACTIVE STRUCTURING Return 
evn, SPACETIME OF ACTIVE to Slide 
a \, CURVATURES "SPACETIME ie tadex 
DYNAMIC “ \ a. CURVATURES |" . 
MASS Os \\ \Sé = 
f y H/ —S_ \ Next 
é oe |/ ; 
ah Slide 


Previous 
} Slide 
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energy) and is structuri 5 curves and Atrustuees specetione obeighinns teninedt 
- Curved and struchwad Sgucatine etyites prothicn forces on niles and Me components, 
telling them how to move and structure. 


. is 
etacts can be obtained by arranging the Lis inte np EM potenti, Welds, and waves 
. Gonarel relativity ssiaibiead denne deny cotbneamabnte Ws delete of enpaninind extaeane 
st curvatures te 
Return 
to Slide 
e-to-m peste eee 
ig ee a erg spacetim < — rae 
—_ jt t. —_ \ / :* Next 


CK roel = 
“AS \ “/\™ Peis 


ten or naga > aang ce 


er ap races © TE BEARDEN toe 
Electrodynamics has a hidden but ignored electro-general-relativity 
infolded inside nceatinen: Lambe prs potentials, fields, and waves 
{in space in the absence of mass). What are presently defined as 
potentials, fields, and waves rigorously exist only in, on, and of charged 
mass, as pointed out by Aharonov and Bohm in 1959. All of this is just 
longitudinal EM waves and their interactions. 
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SIGNAL VERSUS VACUUM ENGINE 


@ 


* INFORMATION RECEIVED 


* ANY OVERT PHYSICAL 
A ACTION MUST BE 
TAKEN BY RECEIVER 


Return 
to Slide 
SIGNAL (INFO) Index 
A. Receiver must do the action itself; vacu enesey eronateeS: 
unaltered. E ‘r fuel for doing the action must be Next 
receiver extern 
Slide 
C 1994, 1956, 1997 TE BEARDEN Selected clipart by Lotus SmartPics 
<< <> ee 
VACUUM * “INFORMATION” ITSELF ACTS G _ 
ACTIVATED _____. | # VACUUM FLUX GRADIENTS = 
CHANGE ALL PARTS AND 
ENGINE (STRUCTURE) CHARACTERISTICS OF 
TEMPLATE (FORM) RECEIVER, INSIDE AND OUT 


B. Receiver is acted upon; Gy oF fuel for doing the action. ge does the 
specific action. No en or fuel for ection need 
added to receiver extern 
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e An EM potential is gravitational due to its trapped energy. 
e A local EM potential is a local curvature of spacetime. Return 


e Structured potentials are structured (nested) local Le 
spacetime curvatures; hidden variable theory applies. = 


e Structured potentials thus are vacuum engines. iced 

e Gradient-free potential penetrates the atom, into nucleus. Slide 

e With steady application, a structured gradient-free potential 
can be used to engineer the atomic nucleus at will. EPEVIOUS 


e Normal cold fusion systems structure a small fraction of = 


their potentials, by chance geometries, boundaries, etc. 
e This produces some new nuclides, but haphazardly. 


e The process can be developed and controlled. The 
nucleus can be deterministically engineered at will. 


©) 07 TE BEARDEN 
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Vacuum Engineering 
Using Inner EM Energy and Structuring to Engineer Physical Reality 


Vacuum Potential (Violent Flux) 
pus casabadescomeatal in dies sat Return 

Virtual Particle to Slide 

Flux of Vacuum) Index 
Next 
Slide 
Previous 
Slide 
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@ /mpact of Vacuum Engineering » 


# "If they [quantum fluctuations of vacuum] can be [tapped], the 
impact upon our civilization will be incalculable. Oil, coal, 
nuclear, hydropower, would become obsolete -- and so would 
many of our worries about environmental pollution.” 


= "Don't sell your oil shares yet -- but don't be surprised if the 8 de 
world again witnesses the four stages of response to any new —— 
and revolutionary development:  siare wie uae 
— 1. It's crazy! 
—2. It may be possible -- so what? a 
—3. | said it was a good idea all along. eae 
—4. | thought of it first. Arthur ¢ Clarke ice ol ab cca 

Nov/Dec. 1994 Slide 


= Comment: 
— Every dipole’s broken symmetry in its energetic exchange with 
the vacuum already freely extracts vacuum energy. 
—In power sources, the dipole gates the extracted energy out as 
S = EXH, which flows almost entirely outside the conductors. 
— The circuit interacts with, and uses, only about 10°'* of S. The 
electrodynamicists calculate only this small S-component. 
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PREVIOUS 
VACUUM 
i ENGINE 


PREVIOUS 
| MASS 
c wanaveres - STATE 
pump A 
wave 2 


phase 
replica transverse 
wave (time-reversed transverse 
cee A, | 
a. Pumping with transverse EM waves b. Pumping with longitudinal EM waves 
produces a time-reversed wave. A, and A, time-reverses the mass /tself. 


http://www.cheniere.org/briefings/DoDPriore/slides/073.htm24.11.2003 19:19:12 


Return 
to Slide 
Index 


Next 
Slide 


Previous 
Slide 


Priore DoD Briefing 


(Energy and time are canonical) 


@ Time can neither be created nor destroyed 

Its form can be changed, and it can be positive or negative 
Time can be collected or dissipated, converged or diverged 
Time can oscillate and move in waves 

Longitudinal (infolded) EM waves oscillate time 


@ Time is always in motion, and that motion is variable 
- Collected/collecting time is a continuing stationary 
change in an ongoing time flow 
- Time/collecting time can be internested and internally 
structured 


@ Time has gravitational aspects 
- Negative (trapped) time is antigravitational 
~ Emitting negative time is gravitational, to the emitter 


@ Nonlinear optical pumping can use longitudinal EM waves 
~ Pumping a nonlinear mass by longitudinal (infolded) EM 
waves pumps it in its masstime form, in the time domain 
- This creates an amplified vacuum antiengine for the mass, 
and time-reverses the mass back to a previous state 


@ 1905 TE BEARDEN 


http://www.cheniere.org/briefings/DoDPriore/slides/074.htm24.11.2003 19:19:19 


Return 
to Slide 
Index 


Next 
Slide 


Previous 
Slide 


Priore DoD Briefing 


Return 
to Slide 
Index 


Next 
Slide 


Previous 
Slide 


oma 


Iwass and ifs 


http://www.cheniere.org/briefings/DoDPriore/slides/075.htm24.11.2003 19:19:25 


Priore DoD Briefing 


There is a vast new kind of electrodynamics hidden 
inside all EM potentials, fields, and waves 

~— Longitudinal EM waves and complexes 

— Oscillations in time domain 


These complexes are an infolded general relativity 
— Clustered formations o Sue ceuite curvatures 
— Very Peer! since the orce is used as the 
agent of curvature ii: 
in general relativity, similar precise complexes 


permeate and act on any mass at all internal levels 


With this approach, one can now manipulate matter -- 


living or inert -- in any manner desired, depending 
only on the level of development of the technology 


Priore unwittingly used this to cure dread diseases 
This is a revolution in all of science © TE BEARDEN 1966 


@ We have uncovered the major mechanisms to utilize 
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ull | 
| 1 


solution to Mass Casualties Treatment Problem 
Threat and Current Status 
Historical Solution: Priore Treatment Therapy 
Extended Physics and Background 
_ Modern WMD Solution: Portable Treatment Systems 
Conclusions: Technology Practical, Proven 
Recommendation: Crash Development Program 


CTEC, Inc. 28 Mar. 1998 
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* FACT: DISEASE-SPECIFIC VACUUM ENGINE PRESENT FOR ANY, 
CELLULAR DISEASE, BY WHEELER'S PRINCIPLE 
* DISEASE CAN BE REVERSED BY CREATING AMPLIFIED 
and VACUUM ANTI-ENGINE (BEARDEN'S PRINCIPLE) 
* ANTI-ENGINE IS CREATED BY PUMPING THE NONLINEAR Return. 
CELLS IN THE “INNER EM" DOMAIN, TIME-REVERSING THEM ==7<— to Slide 
* PRIORE UTILIZED A PLASMA TO PHASE CONJUGATE AND "INFOLD” = Index 
MULTIPLE BIDIRECTIONAL LONGITUDINAL EM PUMP WAVES — 
* 17 FREQUENCIES MIXED IN A ROTATING PLASMA Next 
* PHASE CONJUGATES ADDED BY THE PLASMA W sia 
Re * INFOLDED MIX INTO STRONG PULSED DC MAGNETIC ans 
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SURVIVORS OF N CASUALTIES 
(N = 1-40 MILLION) 
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FRACTION SURVIVING 


TYPE TREATMENT RECEIVED 


EXPRESSED IN FRACTION SURVIVING 
B® With conventional treatment 

© With 1st generation P-treatment 

® With 2nd generation P-treatment 

®@ With 3rd generation P-treatment 
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Summary and Conclusions 


@ A new therapeutic paradigm of great scope 
and effectiveness has been developed 
- Will provide effective, quick treatment of mass casualties 
- Will provide cures for unknown agents 
- No pathogen strains are resistant to this process —— 


@® Results have been proven experimentally Index 
- Documented in French scientific literature 


~ Rigorous scientific protocols, eminent scientists pees 

- Technical mechanism deciphered Slide 
@ Will treat and cure many diseases Previous 

- Aids, atheriosclerosis, cancer and leukemia Slide 

- Sleeping sickness i WET 


® Portable units can be developed quickly 
- 18-month crash development program required 
- high level authority and overwatch essential 


@ Will solve the BW mass casualty treatment 
problem, both civilian and military 
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Conclusions: Technology Practical, Proven 
Recommendation: Crash Development Program 
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Final Thoughts: 


@® The current internal BW threat can sic 
and will kill more Americans than 
all our previous wars combined 


Previous 


@ The Priore technology is the only 
solution in sight that can save 
most of those casualties 
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CTEC, Inc. 

2311 Big Cove Road 
Huntsville, AL 35801 
(256) 533-3682 Ph/ 


MAIPeEN PAN FAA Dae, 


CTEG, Inc. 


June 24, 1998 


Dr. Jane F. Kinsel, Director 

Office of Policy Analysis 

Department of Health & Human Services 
Bathesda, MD 20892 


Dear Dr. Kinsel: 


Your letter of June 8 is appreciated. However, the entire action package had already gone 
to the Assistant SecDef and also to Major General Neary in the USAF. 


The proof of a revolution in medical treatment was in the package. The basis for it is 
already demonstrated experimentally in the scientific literature, both in the U.S. and in 
France. We are speaking of something already proven, but missed by the entire U.S. 
medical community. Strong words, but true. Let me be specific. 


Any cell in the body can be time-reversed (physics term) or dedifferentiated (biology term) 
back to an earlier state, by pumping (i.e., "squeezing" in simple terms) that cell with 
longitudinal EM waves as pump waves. There are considerable papers in the French 
scientific literature showing the experimental results. 


Apply that to cancer. We are stating bluntly that all cancerous cells in the body can be 
"depromoted" back to normal cells easily. Further, the damage previously done to them 
(such as by sustained hypoxia due to contaminants reducing the oxygen-carrying ability 
normally given to it by some 60-to-80 surrounding water molecules per red cell and the 
consequent H-bonding interactions) will also be reversed. The cells can all be returned to 
healthy, normal cells again, without "killing" or "burning" or "cutting" anything. 


With some development of the technology, you can quickly and easily cure every cancer 
patient in every hospital in the United States. 


Now apply it to AIDS. Since you can time-reverse every cell in the body, you can time- 
reverse the HIV-infected cells — genetics and all — right back to normal cells with normal 
genetics. Those cells not infected and healthy, will just get a "little younger” again. 


So with that small development, you can quickly and easily cure every AIDS patient in every 
hospital in the United States. 


| would have thought that NIH would certainly be interested in such a revolutionary therapy 
which has already been demonstrated in laboratory experiments. World-renowned French 
scientists — such as the eminent parasitologist Pautrizel and research PhDs assigned 
directly by Robert Courrier, head of the Biology Section of the French Academy of Sciences, 
worked with Prioré in performing those startling experiments that proved what we are 
saying. 
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The method was rigorously shown to cure infectious diseases (Such as trypanosomiasis), 
atherosclerosis (which now afflicts millions of Americans), and terminal tumors. It was 
shown to reverse suppressed immune systems back to normal vigorous functioning. 


Please permit me to disagree with you that the examination of such is not the mission of the 
NIH. To the contrary, it is precisely the NIH which should have some of its very best 
scientists looking into this. 


The action package to DoD was to propose a crash program to develop this methodology in 
the form of a small, portable unit for treatment of mass casualties resulting from a terrorist 
BW attack on our cities (now expected in the next few weeks, as you must be aware). The 
leading Arab terrorist of the world has already promised just this. 


We are speaking of several million Americans who are going to die. They are going to die in 
spite of everything that NIH and its labs can do, even though | know you will make a heroic 
effort. With NIH present methods, you cannot do very much for those stricken Americans at 
all. Everything we have in the "normal" kit bag is almost useless against a knowledgeable 
spray attack of modified smallpox (as you know, the Russian secret BW labs have made 
and sold tons of that already, to guess who!). Or a spray of tularemia (you are well aware of 
the extreme lethality of that), or anthrax (easily obtained). It is also common knowledge that 
these terrorist teams with their BW agents are already on site in this country, waiting for the 
word to attack. This has now been officially raised to our primary Strategic Threat. 


In the face of such looming strikes on the U.S., | simply cannot believe that the NIH does not 
feel it within their mission to rigorously check out a proposed method for saving perhaps 
70% of those coming deaths (first generation equipment), and up to 90% with second 
generation equipment. 


Perhaps you just did not read the package carefully. | urge you to do so. 


Else NIH is going to look very, very bad when (1) the strikes do occur, (2) they can't handle 
them (and they cannot, as you well know), (3) they had within their hands in advance, a 
proposed methodology that could have been investigated intensely, to save millions of those 
stricken Americans. 


As a staunch supporter of NIH and especially CDC, | have to believe that there is a different 
attitude there. If NIH is not interested in a previously experimentally demonstrated method 
of saving millions of Americans, then the only recourse left is the political channel. 


| assure you that my critique of electrodynamics is well-founded, as supported by various 
leading physicists such as Nobelist Feynman (who stated bluntly that the field concept is 
wrong), Wheeler, Bunge, and so on. It is inexplicable why all our universities are still 
teaching a 130 year old abridged (Heaviside's) subset of Maxwell's theory, and one that still 
contains a material ether even though that was falsified 110 years ago! 


You already have seen the misuse of this technology by the Russians, in the decades-long 
radiation of the U.S. Embassy in Moscow. Is it not NIH's mission to understand how they 
generated all those diseases and health changes? Have you ever looked into 
Kaznacheyev's experiments showing that ANY cellular disease or disorder can be induced 
in cells at a distance by purely EM means? Have you looked into what got eliminated from 
electrodynamics by ignoring the hidden longitudinal EM inside every potential, field, and 
wave? Do you realize what ignoring that has done to American chemistry, biochemistry, 
and medical science?" 


| would hope that the NIH would at least be interested in its own mission area! 
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| challenge you bluntly to admit that no one presently understands the primary operation of 
the human cellular regenerative system. That's because its technical principle is not 
presently in our recognized physics, biochemistry, and medical science — even though it has 
been in the hard physics literature since 1903-4. Becker's epochal work came closest; since 
he only had access to the conventional EM model, it failed him. But he at least showed you 
rigorously that cells can be changed (both differentiated and redifferentiated) all over the 
map by laughably weak EM — picoamperes of current, which means persistent DC 
potentials. In the microwave radiation of the U.S. Embassy, all the health changes occurred 
in regions absent of fields — i.e., absent of bleed-off of the potentials. Hence in regions of 
stable DC potentials! With 100% correlation of the health changes to persistent, gradient 
free potentials, and 100% anticorrelation to changing potentials (i.e., fields), our own 
scientists concluded totally erroneously that it could not have been the EM radiation causing 
the changes, when their own results had just proven that it was. 


Now | ask you: Can NIH explain how it was that the DC potentials caused those health 
changes? | think not. If it could, it would understand the action package | wrote, and its 
importance. 


This is not a "political" letter. I'm just an ordinary American citizen who has done about 30 
years very hard work on this particular area. The work is good enough now to stand on its 
own merits. The scientific community will eventually accept it, about 50 years from now. 
But we cannot wait 50 years! Those millions of Americans are going to die, because of the 
bureaucracy and inaction of our own scientific organizations. Whether they like it or not, the 
U.S. scientific community is now the forefront of the struggle for this nation to survive. And 
they are failing us dramatically. 


So as a parent who wants his children to live, and his neighbors’ children to live, and those 
millions of soon-to-be stricken Americans to live also, | urge you to at least have someone 
competent in physics (and knowledgeable that the foundations of physics itself are in woeful 
shape!) check the work. Has anybody there read any of the references to the Prioré work | 
cited? Does anyone there realize that there are no EM forcefields in space? Probably not. 


Dr. Kinsel, there is a time for "business as usual" and there is a time to do some Serious 
new work. Those stricken Americans are going to be lying there. Nothing NIH can do is 
going to stop that. That's a given, and it is not my own estimate. It's the official estimate. 
And you Know you presently do not have the tools to do anything really effective about it. 


Frankly, | interpret your letter to me as just the normal "spin control" for easy disposition. | 
would hope that NIH would seriously rethink the situation, get off the "spin control" and 
“business as usual" posturing, and do something dramatically different for a change. 
What have you got to lose? A little time from perhaps two or three of your best scientists. 
What have you got to gain? Saving untold millions of American lives. A new, a/ready 
partially demonstrated cure for most dread diseases such as AIDS and cancer — diseases 
which you presently cannot do very much about in spite of decades of heroic struggle. 


Sincerely, cc: Senator Shelby, Congr. Cramer 


T.E. Bearden 
President and CEO 


CTEC, Inc. 

T.E. Bearden, President & CEO 

2311 Big Cove Road 

Huntsville, AL 35801-1351 
(256)533-3682 ph/(256)536-0411 Fax 


CTEG, Inc. 


May 12, 1998 


Dr. Harold Varmus, Director 
National Institute of Health 
Bathesda, MD 20892 

(301) 496-1766 


Dear Dr Varmus: 


We have recently sent action documents to the Director of Nuclear and Counterproliferation, Office 
of the DCS, Air and Space Operations, HQ USAF and to the DoD (General Busbee) Assistant 
Secretary of Defense, as well as several Senate and House committees, which may be of interest to 
you. For one thing, we give the technical mechanism used to generate the Gulf War Syndrome. The 
same weaponry is now being used to rapidly induce new strains of certain pathogens worldwide. | 
urge you to closely read that section of the letter to MG Neary which explains the GWS, why the 
French did not get it, and why Southern Iraqis got an increase in cancer and leukemia but not GWS. 
Also explained is how the "microwave radiation" of the U.S. Embassy in Moscow induced diseases 
for decades, and how we failed to comprehend it because the standard EM model deceived us. 


There is a way to treat and quickly cure most diseases, including the mass casualties resulting from a 
terrorist BW strike on our civilian population centers, our military bases, or our forces in the field. 
The method is little known, but was scientifically demonstrated in France in the 1960s and early 
1970s before cancellation of the Prioré Project when the French Government changed. Eminent 
French scientists worked on the project, and the results are fully documented in leading French 
scientific journals. References are listed in a separate attachment. 


Previously the Western scientific community has been unable to understand the technical mechanism 
responsible for such remarkable cures, because of serious foundations flaws in Western physics and 
electrodynamics. Foundations physicists have long been aware our science is flawed, and have 
pointed out many of these fundamental errors. However, the operational science establishment has 
not paid attention, even though physicists such as Feynman and Wheeler pointed out that the notion 
of "force fields in space" was totally wrong. 


As a primary example, there is an "infolded" electrodynamics inside all potentials, fields, and waves 
that is far more primary than the coarse EM that is in our textbooks. It is actually an infolded general 
relativity, and this is what the Russians have weaponized. This infolded EM-GR has been ignored in 
the West (but not in Russia) since 1903. 


As another example the potentials, fields, and waves of present electrodynamics are rigorously 
defined — and exist — only in the presence of mass. They do not exist in such form (force fields and 
oscillating force fields) at all in space, in the absence of mass. Rigorously, Maxwell's equations are 
mass-to-mass transforms, since Maxwell and everyone at the time assumed the ubiquitous presence 
of the material ether. In other words, to the founding electrodynamicists, there was no place in all the 
universe that was devoid of mass. Hence they defined all EM entities as entities containing mass. 
Even though Michelson-Morley experiments of more than a century ago destroyed that material 
ether, not a single Maxwellian equation has ever been changed! They still assume the material ether. 
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Specifically missing from our electrodynamics are two essential transforms: (1) the mass-to- 
spacetime transform, and (2) the spacetime-to-mass transform. In other words, these two transforms 
are "infolded" or hidden inside (comprise) the end point extremum case — the mass-to-mass transform 
actually written by Maxwell. 


But these two missing transforms are just general relativity (they correspond precisely to Wheeler's 
principle of general relativity). So general relativity has always been infolded inside electrodynamics 
as we know it, but ignored. Further, this is a very powerful general relativity, since it uses the very 
strong EM force as the agent of spacetime curvature. Hence now one can engineer a powerful 
general relativity in the laboratory and in practical devices, and even action-at-a-distance, which one 
cannot do using merely the staid and weak G-force. 


It turns out that longitudinal EM waves as shown by E.T. Whittaker in 1903 and 1904 are far more 
primary than our present EM theory and even our present GR theory. Both EM and GR are directly 
engineerable using longitudinal EM waves, including subluminal and superluminal EM waves in 
vacuum, and including action at a distance. One can engineer complexes of spacetime curvatures as 
desired, which in turn are spacetime engines (Wheeler's term). These engines can act upon mass — 
either living or inert — in any fashion desired, and at any distance desired. 


The little-known and poorly understood Regeneration & Recovery (R&R) system — as contrasted to 
the immune system — utilizes this exact "spacetime engine" methodology to restore damaged or 
diseased cells, within its limitations — "dedifferentiating” or "time-reversing" them back to normal. 
The mechanism is fully explained in the attached package. The proposed program applies this 
fundamental method to greatly amplify the effect. Thus cancer cells can be reversed back to normal 
cells, HIV-infected cells (HIV-factories) can be reversed back to normal cells (genetics and all), etc. 
This represents a dramatic and unparalleled new medical therapeutic methodology of extreme power. 
The same techniques can simply be conjugated one additional time, and used to produce diseases and 
cellular changes at a distance, including in entire mass populations, as the KGB is doing right now. 
Specifically, by impressing an extremely weak "cocktail mix" of disease spacetime engines on the 
U.S. populace, the immune systems are reacting and being "spread thin" across several "shadow 
state" infectious pathogenic conditions. Thus when an actual terrorist BW attack occurs, the lethality 
of the strike will be remarkably enhanced because the immune systems will be "thinned" in their 
ability to fend off this new pathogen. By doing it this way, BW warfare can actually be conducted 
upon the U.S. without anyone being the wiser. 


Our very survival as a nation is threatened by remarkable KGB weapons using this fully documented, 
extended electrodynamics. Bluntly, unless we take off our scientific blinders and understand Russian 
energetics weapon science, GWS and the Embassy health changes in Moscow were just a picnic 
before what is upon us. After two decades of work on the KGB energetics weapon problem, we have 
fully deciphered the technical mechanisms and what energetics is, as well as citing many of the 
Russian weapon tests and how they were done. Again, you can see that for yourself in the package. 


Now that we understand the technical mechanisms, we are proposing rapid redevelopment of the 
Prioré process, in portable suitcase-sized units to be mass produced and filtered down into the entire 
emergency community for mass treatment of lethal infectious diseases resulting from BW strikes. 
And we are strongly urging the U.S. scientific community to quickly investigate and come to grips 
with this vast new biological engineering mechanism. Our very survival depends on it. 


The inclosed documents provide an overview of the process. There is nothing else on the scientific 
horizon that can save the majority of all those stricken Americans, once the first foreign-sponsored 
terrorist teams strike our population centers with BW agents. 


Sincerely, Incls: Full package with table of contents 


T.E. Bearden 
President & CEO 


Scalar Wars 
The Brave New World of Scalar 


Electromagnetics 
by Bill Morgan 


For the past six months I have been undergoing the greatest 
paradigm shift I have ever had to go through. It has rattled my 
nerves and shaken my bones. This intense adjustment of my 
"world" has come about by studying the information given by 
Col. Tom Bearden at his website Cheniere. The new knowledge 
there has necessitated a total revision of my ideas about physical 
reality, the world we live in, and the future of humanity. This 
paradigm shifting even actually made me dizzy on certain days 
as I tried to absorb and digest Bearden's vast amount of 
information. I am not a scientist at all, just a layman, and I have 
little comprehension of the math and high physics of this new 
science called "Scalar Electromagnetics." But there is a great 
deal of information at Cheniere which needs to become 
common knowledge as fast as possible, for the sake of the 

. survival of life on earth. To that end I have put together this 
small primer of Bearden's ideas, as a kind of "beginner's guide" to his website. (I have tried to 
underline certain words and phrases which are part of the new "jargon" of talking about these 
"new" phenomena. Also I have taken the liberty of bolding certain words and phrases to help 
them stick in the mind). 


(Note: Throughout "EM" means "electromagnetic," and "LW" means "longitudinal wave ") 
This article has six sections: 


New Waves 2. Tapping the Waves 3. Weaponization 4. Healing 5. Psychoenergetics 6. As It Stands 


1. New waves discovered 


Longitudinal EM energy fills vacuum of space, the time domain of spacetime, time as compressed energy, E=tc2, 
waves of time, phase conjugate wave pairs. 


"Electric power is everywhere present in unlimited quantities 
and can drive the world's machinery without the need of coal, 
oil, gas, or any other of the common fuels." Nikola Tesla 


“At any point and at any time, one can freely and 
inexpensively extract enormous EM energy flows directly 
from the active vacuum itself." Tom Bearden 


I guess the first thing to try to comprehend is that a "new" kind of 
electromagnetic (EM) wave has been discovered in the empty 
vacuum of space called “longitudinal”? waves, which, when 
engineered, can be an inexhaustible supply of energy in great 
magnitude at any place in the universe. The word "new" is in 

quotes because the discovery really goes back to Nikola Tesla and 
his discovery of what he called "radiant energy." It is also not 

"new" because the Russians (KGB) have been working on this 
technology for over 30 years and have weaponized these "new" 
longitudinal scalar waves to a great degree. 


These are the very weapons Nikita Khrushchev spoke of in 
January, 1960. 


"By 1957-8 the Soviets had progressed to the point of a giant scalar EM accident in the 
Urals which exploded nearby atomic wastes, devastating the area. They had also 
progressed to development of great new superweapons using their new energetics - 
weapons to which Khrushchev referred in 1960 when he informed the Soviet Presidium 
of a new, fantastic weapon in development, a weapon so powerful that it could wipe out 
all life on earth if unrestrainedly employed."" Tom Bearden 


After over 30 years of development, and extensive testing around the globe, these new scalar 
electromagnetic weapons are up and running and ready to go. Tom Bearden, at his website 
Cheniere, discusses the history of these new scalar electromagnetic weapons in his paper 
"Historical Background of Scalar EM Weapons." 


Some Immediate Implications 


The implications of successful engineering of the longitudinal waves are enormous, and 
will change the world as we know it, one way or another. Among other things, these 
discoveries mean that: 


1. The solutions to the energy crisis and the ''oil problem" are in hand. These oil 
wars are unnecessary. There is endless energy available freely from the domain of time. 


2. Unbelievably powerful weapons are not only possible, but are already operating in 
several nations. The many powers of these weapons are unprecedented and mind- 
boggling. 


3. The cure of diseases such as cancer and AIDS, in fact nearly any disease, has 
become possible within a few years of sufficient funding. Everyone can be made healthy 
and stay healthy. 


4. Mind control on a mass scale has now become possible, and the machines to do it are 
already in place in certain nations. It has become possible to mentally enslave whole 
populations with the twist of a few dials. 


So the layman will need to understand that there is a new kind of electromagnetic energy that is 
altogether different from what he knows, e.g. radio, TV, cell phones, etc. The ordinary EM 
waves that we have known about are called transverse EM waves, to distinguish them from the 
new longitudinal EM waves. These scalar waves do not actually exist in our "material" world, 
but exist only in the vacuum of empty space, or the time domain. And we must keep in mind that 
this vacuum of space we speak of exists all through everything. Even our bodies are mostly 
empty space between atoms and molecules. So the gateway to this seething ocean of energy can 
be there at every point in the universe. This seething ocean of energy is all around us and all 
through us. 


Emptiness is Full 


This amazing discovery announces that the "emptiness" of empty space is in fact not empty, but 
a great ocean of seething energy! 


Col. Bearden refers to this ocean of energy as being of the "time domain." It seems like 
something from Star Trek but this is where scalar electromagnetics has come to. And where it is 
going may be beyond anything Star Trek could have dreamed of. 

We live in a 3- dimensional world, which physics calls '"3-space." But there is also spacetime, or 
4-space, or the "4th dimension." Then suddenly comes this amazing new knowledge that time 


itself is actually compressed energy. And it is energy which is compressed by exactly the same 
factor by which matter is considered compressed energy: the speed-of-light- squared! 


So we have a new companion to the famous E=mc2. It is now paired with E=tc2 (where t is 
actually "delta-t," or change in time). Or (amaze your family and friends and) say: 


"E equals em-cee-squared" 
and 


"E equals delta-tee-cee-squared" 


It has a nice ring to it, like some freedom bell announcing a new era. 


And as the atomic bomb released the compressed energy in matter, so can we now unleash the 
tremendous energy that is compressed into time itself. It gives a completely new meaning to the 
term "time bomb." 


Some New Terminology of Scalar Electromagnetics 


A new Science, several new names 


"Those [Russian] weapon scientists resurrected an old term from the history of 
electrodynamics, called "energetics". That is their approach to a unified field theory, 
where everything is based on "energetics". This model as its foundations uses a very 
similar approach to that "single fundamental unit" model, where energy is the unit. If one 
makes the energy EM in nature, then one has the Russian energetics approach. This 
unified approach gathers everything in, including all energy actions and relations in inert 
matter (the first branch of energetics, called by the same name), all field and matter 
interactions in living matter (the second branch of energetics, called "bioenergetics"), and 
all mind operations and mind-matter interactions (the third branch of energetics, called 
"psychoenergetics"). [ed: sometimes also called "psychotronics" by the Russians] 


Rick Andersen in an article called "What is Scalar Electromagnetics?" describes the new science 
this way: 


"Scalar EM is the brainchild of Lt. Col. (retired) Thomas E. Bearden, a systems analyst 
and wargames specialist who has been advocating a view of electromagnetics which is 
based on the notion of a vast, unseen background of scalar energies (as opposed to vector 
energies) which underlie all physical reality. 


"If Bearden is correct in his Scalar EM theory, then we can build devices which would 
enable us to alter gravity, time, inertia, and the apparent mass of an object. This of course 
has ENORMOUS implications for military applications, space- vehicle drives, time- 
travel, teleportation, paranormal phenomena, and just about every other area one can 


think of." http://twm.co.nz/Beard_scalem.html 


"Time- energy, time-currents, and time- structuring play the dominant role in 
electromagnetics. Time-as-energy eventually becomes engineerable, as easily as is spatial 
energy now. We are always dealing with spacetime and with spacetime curvature." 


Bearden: http://www.cheniere.org/techpapers/Vision %202000%20paper.doc 


The scalar energy discovered in the vacuum of space is sometimes called "zero-point" energy. 
Thomas Valone explains how this term came about. 


What does "Zero Point'' mean? 


"Boyer traces the historical “creation of the vacuum” as proceeding in stages in parallel with the 
historical development of ideas about the vacuum. To paraphrase, he says that in the 17th 
century, it was thought that a totally empty volume of space could be created by simply 
removing all matter and, in particular, all gases. That was our first concept of the vacuum. Just 
get rid of all the gas. Late in the 19th century, it became apparent that the region still contained 
thermal radiation. But it seemed that the radiation might be eliminated by cooling. So the second 
concept of getting a real vacuum is to cool it down to zero temperature. Just go all the way to 
absolute zero. Then we’ ve got a real vacuum. Right? Well, since then, both theory and 
experiment have shown that there is a non-thermal radiation in the vacuum and that it persists 
even if the temperature could be lowered to absolute zero. Therefore, it was simply called the 
“zero point” radiation. "Thomas Valone http://www.seaspower.com/InsideZeroPoint.htm 


"For our very survival, it is absolutely imperative that informed 
citizens be aware of this dramatic change, which is just now 
starting. The powerful new science and engineering must be 
controlled and used for humanity's benefit, not its detriment. 
Else it will eventually be let loose unrestrainedly, to destroy all 
life on earth - a possibility indicated by Nikita Khrushchev in 
1960." - Bearden 


http://www.cheniere.org/explore%20articles/priore1/p4.j 


2. Tapping the waves 


Endless free energy, Tesla's radiant energy, the dipole as the gateway to the energy of the void, MEG in one year, 
Bedini, Yakuza, etc. End of Oil, geopolitical chaos, rogue groups 


Move Over G.E. & Big Oil, Energy is Everywhere! 


Third-world nations set to rise 


"Certain powerful interests did not wish the extended electromagnetics to be discovered 
or taught. That, after all, would lead to free energy and loss of economic control of the 
citizens. That was precisely why Nikola Tesla had already been suppressed ... Today it is 
still being suppressed by the orthodox establishment." 


http://www.cheniere.org/books/ferdelance/s25.htm 


The vast seething ocean of energy of the vacuum, the longitudinal scalar EM waves of the time 
domain, can now be tapped and "transduced" into ordinary (transverse) EM energy in our 3- 
Space world. The process can be compared to putting a paddlewheel into a river. The energy 
acquired is free, since the river is there flowing whether we tap it or not. And it is a mighty river, 
and is not diminished by our paddlewheel. 


This means that a permanent solution to the "energy crisis" is at hand, if only those who hold it 
so secret would give it up to humankind. 


It means our species' insane use of oil is no longer necessary. We can make automobiles that 
need no fuel at all. We can build motors that power themselves. It means that unlimited electrical 
power can be available for free anywhere in the world. Every house and even shack can have its 
own power supply. 


Of course there is the cost of the equipment at first, but the energy flow is free for the 
presumably very long life (no moving parts) of the generator. It will probably take decades to 
shift over to scalar power. 


But the ability to tap the scalar (longitudinal) EM waves of the vacuum (which exists 
everywhere) also means that unbelievably powerful weapons can be, and already have been 
developed. In fact these weapons are so dangerous that the fear engendered becomes a 
psychological obstacle to the grasping of the facts. 


I struggled with this myself for months, and even though Tom Bearden had completely 
convinced me already, it is hard to accept the fact that for everyone on earth the "worst that 
might happen" has suddenly gotten much worse. It takes time to deal with that, to realize it and 
get over it. 


Indeed, the possibilities of these new weapons, which are tapping the huge energies of time, are 
so terrifying it is natural for the mind to simply say: "I don't want to hear about that." 


And the government, likewise, pretends these weapons do not exist and tries to keep it secret 
from the people. Because most people would indeed be truly alarmed to know the actual 
situation. Col. Tom Bearden has decided that the people need to know the truth anyway. As a 
People on a Planet we must face this now, and ban the use of scalar weapons in war or in mass 
mind control. The current deployment of these weapons is a world emergency which we must all 
face. 


The physics and mathematics of the longitudinal waves and the time domain are clearly beyond 
the layman, but I recommend scanning through them anyway just to get a sense of the wonder 
and the elegance of it all and some of the exotic terms which are used. Two of the most 
important papers by Col. Bearden are: 


Giant Negentropy from the Common Dipole 


The Final Secret of Free Energy. 


Despite the complexity of the science involved, Bearden sums up the essential secret of it all in a 
few words. 


"There is no problem at all in extracting all the energy one wishes from the active 
vacuum, anywhere in the universe, at any time. Just make a dipole. 


The problem is in (1) catching some of that freely gushing EM energy in a circuit 
containing a load, and (2) dissipating the caught and collected EM energy in that load to 
power it, without using half the caught energy to destroy the source dipole's). 


That is the ONLY real energy problem on the planet, and always has been." 


http://www.cheniere.org/correspondence/022502.htm 


A dipole could be a battery, which is polarized into negative and positive. Or the terminals of a 
generator. Or any magnet with its two poles. Or an atom with its positive and negative charges. 
Or the earth's magnetic field, the sun, and all heavenly bodies. Even a galaxy must be some kind 
of mega-dipole. Wherever there is a dipole there is already immense scalar EM energy ushering 
out of and back into the vacuum. And there have already been demonstrated a number of diverse 
methods for tapping that energy as it flows. John Bedini, Edwin Gray, Bruce de Palma, and 
others). Bearden provides what he calls a "partial list" on his website. 


"In other words, nature then gladly gives us as much EM energy flow as we need, 
indefinitely — just for paying a tiny little bit initially to "make the little dipole." After 
that, we never have to pay anything again, and nature will happily keep on pouring out 
that 3-flow of EM energy for us. This is the giant negentropy mechanism I uncovered, 
performed in the simplest way imaginable: just make an ordinary little dipole." 


Bearden http://www.cheniere.org/techpapers/Unnecessary%20Energy %20Crisis.doc 


How to Buy a Free Energy Machine 


Answer: Just wait one more year! 2003. Then get off the Grid! 


Perhaps the most eagerly awaited event now is the marketing of Bearden's Motionless 
Electromagnetic Generator (MEG) scheduled to begin in about a year's time. This is 
when the proof will hit the fan. Many people have said to me, when talking about free 
energy, "I'll believe it when I can go to the store and buy one." Hopefully in a year's time 
they will be able to order their own MEG. And then they will believe, because it works 
and is working. 


Says Bearden: "I will admit that the chief scientist of an important experimental group in 
a large company was rather stunned at the type of output we were able to obtain. The 
MEG may look like just a transformer, but it is not. It is a completely different breed of 
Cat.” 


(Bearden : http://www.cheniere.org/correspondence/011202.htm) 


Soon the cat will be fully out of the bag. The first MEG units will supply 2.5 kilowatts of 
free electricity. Forever. Units can be connected together to double or triple the wattage. 
After that gets going, 10 kilowatt generators are planned. Energy will flow freely from 

the time domain indefinitely, and there are no moving parts to wear out. This 
manufacturing project is a heroic effort and will change the world as we know it. For 
once people are in possession of such devices there can be no further denial from anyone, 
including the government and/or "secret- government." 


The Motionless Electromagnetic Generator 
(Successfully replicated here by J. L. Naudin) 


The physics of how the MEG works is explained in the paper "The Motionless 
Electromagnetic Generator: Extracting Energy from a Permanent Magnet with Energy 
Replenishment from the Active Vacuum." 


The device was successfully replicated by J.-L. Naudin in France, and others, like Steve 
Utne, are also working on their own models. But Magnetic Energy Limited's MEG is 
actually scheduled for production soon and looks to be the first commercially available 
free-energy generator in history! 


I imagine it will not take long for tinkerers to put them into their electric cars and make 
the first fuelless automobiles since Tesla's unheralded (and unheeded) experiments. Or 
for builders to begin building houses powered by MEG's. Houses which will never see 
electric bills. How can they ever make enough of these to meet the demand that will 
suddenly be there? Bearden is right, it needs to be an all-out crash program of the 
government on the order of the Manhattan Project. 


I must include here that Bearden is quick to point out that he is not himself the inventor 
of the MEG, but is a partner and advisor in bringing it to the public market through 
Magnetic Energy Limited, Inc. I must also admit that I am praying for the success of this 
venture, and the ending of the absurd and criminal withholding of this technology from 
the people by the black-ops military-industrial people. This secrecy has cost the planet 
over 30 years of unnecessary pollution. 


The first units off the assembly line, which is being set up in a "friendly" unnamed 
nation, will usher the public at last into the new era of scalar electromagnetics. 


As of December, 2001, the situation with the MEG was described by Bearden in a letter. 


"What we presently have with the MEG is a successful laboratory experiment. At 
least a year's very hard research will have to be done before we will be ready to 
put a commercial power supply into production. 


"Consequently, we have made an agreement with a foreign partner (the National 
Materials Science Lab of the National Academy of Sciences of a friendly foreign 
nation) to do that year's research. At the same time, we are trying to make an 
agreement with one or more large financial partners here in the U.S." 


Bearden http://www.cheniere.org/correspondence/121901.htm 


"So we are hopeful that we will be able to start introducing units on the market 
about a year from now. Quite simply, we will either succeed or we will fail. But 
we will give it our very best effort." 


Bearden http://www.cheniere.org/correspondence/012202a.htm 


Bearden has given another technical explanation of how the MEG works here in a letter. 


Motionless Electromagnetic Generator patented, 3-26-2002 


Click here to read the patent 


"In Magnetic Energy Limited, all business discussions and arrangements are taken care of by Dr. 
Lee Kenny, Managing Partner. There are five of us who are co-inventors of the MEG, and two of 
the others are really the principal inventors." Bearden http://www.cheniere.org/megstatus.htm 


Free Energy has been Suppressed 


Secret Government Aware of Free Energy 


"In this world of contemporary times, all the agencies, CIA, FBI, KGB, NSA, Electric 
Power Research Institute, DARPA, Brookings Institution, Henry Kissinger, Edward 
Teller, et al., all are aware of [free-energy researcher Bruce] De Palma and his ideas. 


"Because these individuals and institutions are employed by the ruling elite to forecast 
the future and satisfy present needs and demands, it is clear that free energy is a threat to 
the world order constructed by business and the mindset of those who want to own the 
world. 


"Free energy represents Man's aspirations and dreams of freedom and equality, uniform 
division of resources and the ability to choose one's own future. 


"The fact that free energy is suppressed speaks to the greed and self-interest of a ruling 
elite which, even in the face of an emergency of global starvation, resource depletion and 
environmental pollution, will not give one inch if it means loss of control. This is an 


attitude of paranoid delusion and fantasy which can only arise from the alienation of a 
class of elitists who, through their money, are completely insulated from the reality of the 
day to day fight for existence of the common man." 


http://depalma.pair.com/Absurdity/Absurdity07/ProblemOfFreeEnergy.html 


Bearden describes one case of suppression when the Yakuza killed the Kawai engine in his very 
presence in Huntsville, Alabama. 


"That night a jet arrived from Los Angeles, with a Yakuza on board. The next morning 
Kawai no longer controlled his company, his invention, or his own fate. The Kawai party 
was in fear and trembling. The Yakuza coldly dissolved the agreement, they packed up 
the two Kawai engines we had, and left. And that was that." 


So it is not only governments who are keeping this revolutionary technology from seeing the 
light of day. The Yakuza? KGB? The Aum Shinrikyo cult? Our "leaders" need to be honest 
about what is going on, otherwise they look foolish, acting out a kind of "Alice In Wonderland" 
script before the public, a script that has become completely unbelievable. 


Concerning the criminal withholding of this scalar technology by the military black- budget 
people, and the cover-up of the actual situation regarding scalar weapons throughout the world, 
Tom has this to say: 


"The high government officials of the United States of America grossly violated our 
constitution and their sworn oaths of office. Our constitution specifically charges the 
government of the United States to defend the people of the United States. That means 
our officials are specifically charged with defending our people. Yet they deliberately 
agreed not to do so, and they deliberately sacrificed us in advance. 


"They committed treason of the highest kind, by deliberately surrendering us to total 
destruction anytime the big balloon goes up." 


Bearden http://www.cheniere.org/books/ferdelance/s75.htm 


Energy Crisis Solved 


One of the "must read" documents at Cheniere is “The Unnecessary Energy Crisis: How to Solve It 
Quickly,” especially since the "oil wars," which Bearden has foreseen for decades, have now 
already begun. 


Here are some clips from that Document: 


"To avoid the impending collapse of the world economy and/or the destruction of 
civilization and the biosphere, we must quickly replace much of the "electrical energy 
from oil" heart of the crisis at great speed, and simultaneously replace a significant part 
of the "transportation using oil products" factor also. 


"The technical basis for that solution and part of the prototype technology required, are 
now at hand. We discuss that solution in this paper." 


And although the solution to the energy problem and the oil wars may be at hand, Bearden 
suggests there is still an urgent rush that needs to be made to save human civilization from 
collapse. 


"Once the technology hardware solutions are ready for mass production, even with a 
massive worldwide deployment effort some five years are required to deploy the new 
systems sufficiently to contain the problem of world economic collapse. This means that, 
by the end of 2003, those hardware technology solutions must have been completed, and 
the production replacement power systems must be ready to roll off the assembly lines en 
masse. 


"The 2003 date appears to be the critical "point of no return" for the survival of 
civilization as we have known it. 


"Reaching that point, say, in 2005 will not solve the crisis in time, and the collapse of the 
world economy as well as the destruction of civilization and the biosphere will still 
almost certainly occur, even with the solutions in hand." 


"The good news is that we now know how to easily initiate continuous and powerful 
"electromagnetic winds" from the vacuum at will. Once initiated, each free EM energy 
wind flows continuously so long as the simple initiator is not deliberately destroyed." 


On page 9 he explains the concept of the dipole, and how there is already huge scalar energy 
flowing in the time domain around any dipole. Hold a magnet or a battery in your hand and you 
hold a stress in time and a beautiful flowing loop of longitudinal waves! 


Bearden decries the scientific community in the West for being unable to let go of their dogma 
long enough to see that the greatest discovery in human history lies at their feet, but for their 
stubborn ignorance. 


"The present energy crisis then is due totally to that "conspiracy of ignorance" we 
referred to, that is maintained by the scientific community, and that has been maintained 
by it for more than 100 years. 


"This is the real situation that the environmentalists must become aware of, if they are to 
see the correct path into which their energies and efforts should be directed — to solve 
both the energy crisis and the problem of gigantic pollution of the biosphere. "As far as 
anyone in the legislative branch of government ever understanding the profundity of the 
discovery and engineering of scalar waves, Tom Bearden says they are at a great 
disadvantage in doing so. 


"The nontechnical person — e.g., a Senator or a Congressperson — is operating under a 
distinct disadvantage. If he or she takes the stance that much better electrical power 
systems can readily be achieved, he or she is in fact opposing almost the entire set of 
University, Government Technical, Power Company, Battery Company, and Organized 


Science communities. Further, in most cases his technical advisors are themselves from 
one or the other of those communities, and likely to go back into that community or those 
communities when the Senator or Congressperson leaves office, or even before. So the 
Congress and the non-technical government community at large operate at a great 
disadvantage...Bearden National Emergency Declaration is Needed 


"The Government Non-Technical community (the Senate and the Congress, in particular) 
are in far better shape than the Government Technical community, to appreciate the 
world implications of the pending economic disaster. I am hopeful that both the 
environmentalists and the Government Non-Technical community will rapidly unite in a 
common goal to get this vacuum energy program launched, under a National Emergency 
declaration. If so, then they can solve the energy crisis and the pending economic crisis, 
in fairly short order, and permanently." 


unnecessary_energy_crisis.htm#congress_disadvantage 


In the conclusion of his paper The Unnecessary Energy Crisis: How to Solve It Quickly Bearden again 
states the urgency of replacing our centralized power grids with highly dispersed and local taps 

on the freely flowing energy of the active vacuum. Given the abilities of the Tesla howitzers, the 
power grids of all nations are sitting ducks. 


"Personally, the present author regards the increasing energy crisis as the greatest 
strategic threat to the United States in its entire history. I will do anything within my 
power to help prevent what I perceive to be the looming economic collapse of the 
Western world, preceded or accompanied by a sudden, explosive, all-out and continuing 
exchange of the WMD arsenals of most of the world. 


..In the name of all humanity, let us begin! Else by the time this first decade of the new 
millennium ends, much of humanity may not remain to see the second decade." 


3. Weaponization 


Scalar interferometry, Tesla howitzer, Tesla dome, heat/cold, dudding, 10 nations have them, dead-man fusing & 
Insane Systems, scalar strategy, earthquakes and weather wars, solar storms, mind attacks, leased to Yakuza, many 
examples of testing, quantum potential weapons. 


"Indeed, Soviet energetics weapons are now capable of destroying both our triad shield, 
our homeland, our armed forces in the field, and our population, quickly and efficiently. 
We have a new "gap" of monumental proportions: not a missile gap, not a submarine or 
bomber gap, and not even a particle beam or laser gap. We have a scalar electromagnetics 


or electrogravitation gap." Bearden http://www.cheniere.org/books/ferdelance/intro.htm 


"We have a new weapon, just within the portfolio of 
our scientists, so to speak, which is so powerful that, 


if unrestrainedly used, it could wipe out all life on 
earth. It is a fantastic weapon." Khrushchev, to the Presidium, Jan. 1960 


"We've totally missed the most incredible "secret superweapons" development program 
of all times, and the worldwide testing of the weapons themselves. 


"Hiroshima and Nagasaki should serve as object lessons in the price of ignorance of such 
technological breakthroughs. 


"History does repeat itself. But this time it's not we Americans who got the great new 
superweapon first." 


Bearden http://www.cheniere.org/books/ferdelance/s75.htm 


Warfare has been changed forever by the development of these scalar energy longitudinal 
wave howitzers. To get a basic understanding of scalar waves is to have the imagination 
suddenly run wild as all the implications and possibilities regarding warfare fall into place. One 
realizes with a certain horror that the world has totally changed, and that there are some very 
fearsome possibilities. Remember, the power for these weapons comes from the time domain, 
longitudinal EM waves in the vacuum of empty space, and the power is tremendous and mind- 
boggling. Being able to blast away at any target from a distant control booth is something that 
has never happened before. This is incredible power to be in control of and it divides the history 
of weaponry into "before" and "after." And the destructive power of these weapons is delivered 
instantaneously to the target from the local vacuum at the place of the target. 


From an interview: 


Questioner: "Are you saying that real energy can be transmitted faster than the speed of 


light?" 


Bearden: "Yes. But hyperspatially. Not through 3-space, but "around" it. Again, this 
means that it's possible to produce energetic changes in a distant system at a distant place, 
without transmitting energy "through space” in the normal sense. You transmit "around" 
space, so to speak, and directly in time or through a higher dimension, depending on the 
model you're using to understand this. Further, the speed of the internal EM energy 
transmission is not limited to the speed of light." 


http://twm.co.nz/beard_interview.htm 


Here are some initial considerations about 
scalar weapons and scalar wars 


1. Tesla Howitzer 2. Tesla Domes 3. Rogue groups 4. WW III 5. Russian "UFOs?" 


3a. The Tesla Howitzer and its modes of action 


Source: Tom Bearden's weapons slides and Fer-de-Lance Briefing 


For one thing there is no delivery of any thing to any place. Bombs are obsolete. So are the 
planes to get them there. No helicopters necessary. All current nuclear devices are rendered 
nearly useless by electronic "dudding.” All distant-destruction can be done from a control room, 
and to any point on earth. The destructive power of "men" has just increased by orders of 
magnitude. The new weapons could even cause storms on the sun! Thus there is great urgency to 
make these new facts public and known, with the hope that all nations would come together to 
ban the use of scalar weapons. 


Two scalar antennae together along with the computers to control them, make up a scalar 
interferometer, and according to Col. Bearden the Russians have hundreds of such installations 
already. These interferometers are called "Tesla Howitzers." They can deliver a giant blast of 
energy to the distant target site, true "action-at-a-distance”. 


The first howitzer mode is called the "exothermic" mode of operation because immense EM 
energy blasts outward at the target site. The blast of a scalar howitzer can be of near nuclear level 
in destructiveness, and can be repeated easily, at that place, or nearby, or anywhere. 


The howitzer can use a lesser exothermic power setting and simply destroy all electronics in the 
target area. Thus they can render our nuclear missiles inoperable as they sit in their silos by 
"frying" the electronic circuits that guide them. They can bring down any airplane, anywhere in 
the world, at any time. Any person anywhere, if their exact position is known, can be 
assassinated without a shot being fired. 


The howitzers can also bring down power grids anywhere in the world, at any time. Thus they 
could bring Wall Street to an instant halt by disabling all its electronics. Even this one little easy 
tweak of the howitzer could cripple the U.S. economy in a single day. No wonder the "leaders" 
don't want you to know! This is a new era we are in. The discovery and development of scalar 
interferometry has put us in a new world, whether we like it or not. Anyone could be expected to 
go into denial, the befuddled senators and congressmen included. But we have to wake up. 


In a second howitzer mode called the "endothermic" mode, the howitzer sucks energy out of the 
target area, essentially creating a blast of cold at the distant target. It is even capable of freezing 
parts of the ocean. Bearden gives a number of cases where these "cold explosions" have been 
witnessed, mostly by airline pilots. April 9, 1984: 1 2 3) A huge mushroom cloud of mostly 
water is seen rising miles into the sky from out of the ocean, an awesome sight. 


In the endothermic mode the sucked-out energy must go somewhere, so it is vented out at some 
other chosen spot on the earth. These endothermic plumes have been photographed by satellite. 


"The exhaust in the left picture is about 150 miles long, and is nearly horizontal (about 
1.5 degrees above the horizontal). It is entirely consistent with the continuous exhaust 
from a "dumping transfer" scalar EM howitzer in the continuous exothermic mode. (The 
primary howitzer, of course, was activated in the endothermic mode.)" Bearden More 
Plumes 


By using both of these heat (exothermic) and cold (endothermic) modes together the weather can 
be altered anywhere. Warm the air over here, cool it down over there, put a curl in the jet stream, 
dissipate clouds, create clouds, whip up a tornado. Bearden speaks about using the endothermic 
howitzer mode as a weapon of war: 


"Cold explosions can be used to freeze tanks, personnel, and equipment. The equipment and 
tanks thaw out. The personnel thaw out too, but they are dead when they do." Bearden, Fer-de- 
Lance 


(This endothermic mode of the howitzers makes me think that there might one day be a cure for 
the problem of global warming after all. Could not a big device, situated in space or on the 
moon, be able to vent a great deal of excess heat outside the atmosphere into space, thus 
functioning as a kind of planetary thermostat’) 


While the United States has experimented with electomagnetic weapons using ordinary 
transverse EM waves, the longitudinal [LW] weaponized waves are truly of another order 
altogether. 


For one thing they do not have to travel through space, for they come from the time domain, 
which is everywhere. The energy of the blast, the heat or light or whatever, comes from the 
vacuum of space at the location of the target itself. This is astonishing. The weapons actually just 
trigger the release of immense energy from the vacuum at the target location. 


"... It is possible to focus the potential for the effects of a weapon through spacetime 
itself, in a manner so that mass and energy do not "travel through space" from the 
transmitter to the target at all. Instead, ripples and patterns in the fabric of spacetime itself 
are manipulated to meet and interfere in and at the local spacetime of some distant target. 
There interference of these ripple patterns creates the desired energetic effect (hence the 
term energetics) directly in and through the target itself, emerging from the very 

spacetime (vacuum) in which the target is imbedded at its distant location." Bearden Fer- 
de-Lance 


The big Tesla howitzers are aimed at their targets by using a worldwide electromagnetic pattern 
called the "Woodpecker Grid," begun by the Russians in 1976. 


You can hear the Woodpecker signal here: http://www.cheniere.org/misc/woodpeckersound.htm 


The woodpecker grid is just that, a grid of EM waves which provide a channel for the LW waves 
to any point on earth. Computers use the woodpecker grid information to hone down the aiming 
of the howitzers to a pinpoint location on earth. (For that matter, it could be under the earth, in 
space, or under the sea). 


A third howitzer mode is what Col. Bearden calls "Mindsnapper" mode. This is a truly 
frightening mode which affects the electromagnetic mind-body connection. Being mind-snapped 
at a low level would cause you to lose consciousness. Being mind-snapped at a slightly higher 
power would "entrain" all minds in the target area into a kind of hypnogogic trance, a state in 
which they would all be highly susceptible to suggestions and orders. 


Being mind-snapped at high level would so disrupt the mind-body connection that everyone in 
the target area would fall down, instantly dead. Not only that, everything around you and inside 
you would be killed, so that your sterilized body would not rot for quite a long time. 


The Mindsnapper can be used for a small area, or to kill an entire population. In fact, using the 
scalar waves to affect the human mind has become a new field in its own right, and has been 
dubbed "psychoenergetics." (This is discussed below in section 5). 


Bearden describes the use of the howitzer in mind-snapping mode against people, to cause 
unconsciousness or death: 


"From a military viewpoint, these scalar EM weapons are really quite all-around 
weapons. 


"For example, they are very lethal against personnel. 


"Set in the "high intensity pulse mode," one blast and a person's nervous system is 
destroyed instantly. Total, instantaneous death results. One can blast away at entire 
groups of infantrymen, for example. It's the peak power that's important, not the average 
power. So the weapon doesn't require too much battery power. 


"Set on a lower intensity pulse mode, one zap can simply knock out a person, rendering 
him instantly unconscious. Quite useful if one needs prisoners to interrogate. Also very 
silent, which is useful in operations employing stealth and surprise." Bearden 
http://www.cheniere.org/books/ferdelance/s80.htm 


"Those hit by the scalar EM weapon, however, have a most peculiar death mode. 


"Death comes-instantly and totally. There is no convulsion, no response. The entire 
nervous system is destroyed instantly. Every living cell in the body is killed instantly, 
including all bacteria, germs, etc. 


"A body hit with this thing falls like a limp rag and lies where it falls. It doesn't decay in 
even 30-45 days. In a macabre fashion, it's been reduced to something like food irradiated 
with nuclear radiation; everything is killed, so the material is preserved for an extended 
period before any decay can set in." 


Bearden http://www.cheniere.org/books/ferdelance/s8 1.htm 


He goes on to say that the same "bazooka-sized scalar EM pulse weapon" can also be used to 
knock out a tank with one shot (or pulse). So tank warfare is obsolete. Helicopters? Bearden 
points out: "... if he's attacked by a helicopter or a fixed-wing aircraft, he can bring the same 
weapon to bear on it. He can knock down a chopper or a jet. With one shot." 


Obituary for Tank Warfare 


Tanks useless against portable LW weapons 


"For example, suppose one attacks a tank. [with an LW weapon] With scalar EM pulse, 
the personnel die instantly. Total personnel kill is achieved. 


All electronic systems of the tank are dudded. Total systems kill is achieved. The 
ammunition in the tank explodes. Total kill is achieved. 


The fuel explodes. This is another total kill mechanism. 

That tank has been killed totally, by a variety of mechanisms, all simultaneously. 
That's a k-kill in any analyst's book. 

And don't worry about retrieval and repair. That tank is finished permanently. 
Even the most modern tank is just as vulnerable as the most obsolete." 


Bearden http://www.cheniere.org/books/ferdelance/s88.htm 


One begins to get the idea how profoundly the conventional means of warfare have been 
obsoleted. All the usual weapons of war have been rendered nearly useless! And Star Trek's 
"Phaser," with its "stun" and "kill" modes is here at last. 


Although it is the weapons aspect of scalar electromagnetic which has received the most 
developmental effort, Bearden points out that a great many other amazing things that may be 
accomplished in this new field of science. Beam me up Scotty! 


"Superluminal communications systems, hyperspace drive, and materialization and 
dematerialization are all hypothetically possible, using scalar electromagnetics. As the 
technology develops, we should see the development of many of the systems long 
thought impossible except in science- fiction." 


Bearden http://www.cheniere.org/books/ferdelance/s15.htm 


Bearden describes a huge test of the Russian scalar weapons systems which occurred in 1985, a 
test that went completely unnoticed by western scientists: 


"Just before May 1, 1985 the Soviet Union performed a "full-up" operational test of their 
entire strategic scalar EM weapons complex. This test was detected and monitored 
periodically by Frank Golden. Some 27 of these giant Soviet "power taps" were locked 
into the molten core of the earth, producing forced (entrained) scalar resonance of the 
entire planet on 54 controlled frequencies under our very feet. The remainder of the 
scalar frequency spectrum was ablaze with literally hundreds of Soviet scalar 
transmitters: probably the entire strategic scalar command and control system to 


underwater submarines, higher command centers, distant commands, etc. was activated in 
the giant exercise. 


"For several days, the system was exercised on a mind-boggling scale, apparently as part 
of the Soviet Union's highly accentuated 40th anniversary celebration of the end of World 
War IL. 


"Tronically, not a single U.S. intelligence agency, laboratory, or scientist detected this 
monstrous exercise for the new Soviet leader, Gorbachev. Not a one of them had a 
detector for scalar EM radiation, and not a one of them officially believes the exercise 
ever happened.” 


Bearden http://www.cheniere.org/books/ferdelance/s38.htm 


"The Woodpecker grid/howitzer weapon system can be placed over the ocean and used 
against cruise missiles, naval surface-to-air and surface-to-surface missiles, submarine- 
launched ballistic and cruise missiles, etc. Placed over a carrier task force, it can also take 
care of the aircraft launched by the carrier as fast as they are launched. It can also handily 
take care of the missiles launched by guided-missile cruisers of the accompanying task 
force." 


(Bearden http://www.cheniere.org/books/ferdelance/s65.htm) 


The whole series of the Fer-de-Lance briefing slides and comments is a "must read" for anyone 
wanting to be aware of the actual state of things in this world right now. It is a new world and it 
takes some getting used to. Fer-de-Lance speaks clearly, for the layman, of the way things stand. 


What is it like to operate these Tesla Howitzers? Col. Bearden gives us an idea in his "Fer-de- 
Lance" briefing, Slides 66-71. 


Who needs armies anymore? A entire war can be fought and won by a handful of men sitting in a 
comfortable control booth! The scalar electromagnetics revolution has made all previous forms 
of warfare nearly obsolete. 


Why haven't the Russians used the scalar weapons yet? 


Bearden gives his thoughts on this in "Fer-de-Lance." The power of these weapons is so great 
that an accident or war could wipe out all life on earth, and even affect the sun. 


"As can be appreciated, this entire concept [MAD] is now totally obsoleted by the Soviet 
possession of scalar EM weapons. 


‘The "mutual assured destruction" capability -- or MAD concept as it was so aptly named! 
-- is no longer mutual. And for two reasons: (1) the Soviet surprise attack could destroy 
essentially all our Triad forces wherever they are, in the first attack. (2) Even if a very 
small number of our strategic forces survive, the puny strike we could attempt to launch 
could be repeatedly decimated from launch to terminal phase. 


‘The restraint on the Soviets is not because of our Triad forces. The restraint is twofold: 
(1) a second nation has scalar EM weapons, and would undoubtedly unleash them upon 
the Soviet Union with great violence if such a massive world-wide destruction of U.S. 
forces occurred or was threatened (is it really "accidental" that six major Soviet missile 
ammunition storage sites mysteriously exploded within seven months?); (2) the closed- 
loop scalar radiation exchange system of Earth-Sun could be inadvertently "tweaked" in 
the feedback loop from Earth to Sun, so that a large solar scalar resonance was 
stimulated. In that case the Sun could emit a mighty resonant "burp" that would simply 
wipe out all life on Earth in a fiery shower. 


‘The "terror" in the "balance of terror" between nations has just increased by many, many 
orders of magnitude. 


‘The biblical prophecy that the Earth will be wiped out by "fire and brimstone from 
heaven" is very near fulfillment now. 


‘Put another way, the pucker factor -- even on the Russians who may contemplate 
unleashing Armageddon -- is higher than any Western strategic analyst has ever 
imagined, even in his wildest nightmares. 


‘Truly these weapons are "more frightening than the mind of man has imagined," as 
Brezhnev put it in 1975. 


‘The frightening scalar EM weapons can be used, but only very, very gingerly indeed. If a 
slight mistake is made, everybody loses everything." 


Bearden http://www.cheniere.org/books/ferdelance/s74.htm 


But the Russians (KGB) are not the worst of it. Bearden claims that some of the scalar weapons 
have been leased to the Yakuza for about a billion a year, and that only the KGB is holding the 
Yakuza in check from making a full-scale all out scalar attack on the west. 


U.S. Defense Secretary William Cohen 


Warns about eco-terrorism using scalar electromagnetic weapons 


"Others [terrorists] are engaging even in an eco-type of terrorism whereby they can alter 
the climate, set off earthquakes, volcanoes remotely through the use of electromagnetic 
waves... So there are plenty of ingenious minds out there that are at work finding ways in 
which they can wreak terror upon other nations...It's real, and that's the reason why we 
have to intensify our [counter terrorism] efforts." - Defense Secretary William Cohen, 
1997 


In a letter to a writer named "Russell" Bearden says, 


"In short, Russell, the Secretary of Defense of the United States confirmed that there are 
indeed novel kinds of EM weapons, right now and have been for some time, which have 
been and are being used to (1) initiate earthquakes, (2) engineer the weather and climate, 


and (3) initiate the eruption of volcanoes. We wrote about those exact uses of the 
weaponry decades ago. Several nations now have such weapons. Three of them (two on 
one side and the other on a hostile side) are even firing practice shots into Western Australia, 
as a convenient test range." 


http://www.earthchangestv.com/ufo/0209gandor.htm 


Tesla Howitzers in Weather mode 


How to Make Weather 


"Engineering the weather is duck soup; they tested that over the U.S. in 1967, and entered 
upon continuing operations over North America on July 4, 1976 as a grim kind of KGB 
"Bicentennial Gift" to the United States. Here's how it is done with several 

interferometers. 


"First, the interferometers can deliberately make "high pressure areas" (cool the air so it 
shrinks and its "footprint" pressure on the ground increases because its density increases) 
and "low pressure areas" (heat the air so that expands and its "footprint" pressure on the 
ground decreases because its density decreases). Well, if one makes the highs and lows 
where one wishes them, and judiciously and somewhat slowly moves them along a given 
path, these highs and lows will entrain the jet streams and thus "steer" the weather. 


"So if you wish a very cold snap or attack, go up into Canada and start these actions to 
steer down some streams that bring some very frigid air. Establish other highs and lows 
judiciously to "block" or "slow" other jet streams and flows as desired. In this way, one 
can pull the "large cold air masses coming down from Canada" deep into the southern 
USS. at will. They do it regularly. If you wish an ice storm, add an additional current of 
warm moist air you bring up (steer up by using artificial highs and lows) from the ocean. 
Where they meet, you will get freezing rain, then sleet, then severe icing accumulating. 
This type of attack does rather large damage to the struck area." 


http://www.earthchangestv.com/ufo/0209gandor.htm 


Whole websites have now sprung up showing weather radar anomalies which may well be 
indications of scalar weather engineering. One list of over 500 images is here. Cheniere has its 
own collection here. 


In another section at Cheniere are many photos of cloud anomalies which reveal the underlying 
grid along which the clouds are forming or un-forming. Bearden relates a startling incident in 
these clandestine ongoing "weather wars." 


"During the spring of 1986, abnormally strong Soviet weather engineering occurred over 
the U. S., causing a drastic drought in the southeastern U.S. This drought was broken by a 
colleague who used an extremely powerful scalar EM device to redirect jetstreams. A 
most unusual and unique signature of the "blocking" against the Soviet scalar EM actions 


resulted: Two huge circulations developed in the atmosphere, clearly showed as two 
adjacent giant "holes" in the swirling cloud cover over the middle and eastern U.S. 


"Between these two giant holes, the cloud circulations formed a stream of clouds, moving 
to the south, looking very: much like a giant vertical "bar" of a huge "Y-shaped" cloud 
flow.* Several national weathermen commented on this unusual pattern, which had not 
been observed before. The pattern continued, day after day, as the blocking continued." 


* On the weather maps. 
http://www.cheniere.org/books/analysis/history.htm 


Tesla Howitzers in Earthquake mode 
How to Make an Earthquake 


"Here's how you initiate a very large earthquake with such weapons. Take a convenient 
fault zone of set of them. Focus the interferometry on the fault zone, in the "diverging" 
mode, and deposit EM energy there in the rocks on both sides, increasing (slowly) the 
stress in the rocks by the reverse piezoelectric effect (deposit excess energy, get crystal 
mechanical movements). 


"Do it slowly, and the stress will build up to large pressures well- above a plate slip 
minimum energy required. At some point, the rocks yield and one or both sides "slip" and 
move rather sharply, giving a very large earthquake in that zone. 


"Do the same thing down in the earth (remember, LWs easily penetrate right through the 
earth and ocean at will, and so the "interference zone" focus can be inside the earth or 
beneath the ocean, at will. 


"Anyway, focus this thing down to where the active part of the volcano is still 
slumbering, down where the hole in the plate has been made. Keep increasing the 
deposition of energy in the magma itself, and eventually the increasing pressure from 
deep within that volcano, underground, will cause an eruption. Build the energy slow, 
and the eruption will likely be much larger." 
http://www.earthchangestv.com/ufo/0209gandor.htm 

Yugoslav Earthquake, Followed by Cold Explosion 

Strange Characteristics of Iran Quake, Sep. 1978 


Tesla Howitzers in Tesla's "Big Eye'' mode 


How to make a Big Eye in the Sky 


By using longitudinal wave interferometry in a weakly endothermic mode a new kind of "ra 
is now possible, one which can look right through the earth and oceans. Because the endothermic 


mode extracts energy from the distant target, a pattern of the target area can be scanned for in the 
returned energy. 


"Thus the receiver produces a representation of the energy extracted from various 
locations within the distant endothermic zone. By displaying the received signals 
on an appropriately scanned screen, a representation of the distant scene in the 
intersection zone can be created. Indeed this is a special kind of "microwave 
interferometry," and -- with modern techniques -- the imagery obtained might be 
surprisingly good. With development, it might even become as good as the image 
presently obtained by side-looking acquisition radars. 


"Interestingly enough, since scalar EM beams will easily penetrate the earth or the 
ocean, one can also look beneath the earth or beneath the ocean with this type of 
scanning scalar interferometer. 


"The importance of this capability to strategic and tactical reconnaissance is 
obvious. Camouflage, cover, and concealment have no effect on such a system. 
One can easily look inside buildings and into underground facilities. With a small 
system such as this, the U.S. Marines at Khe Sahn would have had little difficulty 
locating the tunnels continually dug under the perimeter by the Viet Cong. And 
targets under jungle canopies are directly visible." 


Bearden http://www.cheniere.org/books/ferdelance/s42.htm 


Tesla Howitzers can destroy all life on earth 


How to Make a Storm on the Sun!! 
(Just make a big mistake with your Tesla howitzers) 


The deepest dangers of the use of scalar weapons are frighteningly pointed out by Bearden here 
where he considers that the sun, earth and moon (actually the whole solar system) is a delicately 
balanced arrangement of scalar (longitudinal) EM radiation. There is a scalar connection 
between the earth and the sun, which are both giant dipoles gushing energy in the time domain. 
Big scalar events on the earth could alter this balance causing true catastrophe. 


"Indeed, a solar response could be stimulated so that the Sun would violently belch and destroy 
our biosphere, among other effects." 


Unrestrained scalar warfare could cause huge solar storms? To realize that human activity could 
actually affect the sun itself is truly mind boggling. 


Bearden goes on to say: 


"Accordingly, use of huge scalar EM weapons is a double-edged sword. Unless carefully 
employed, use of the weapons could cause a terrible backlash to the user as well as the 
victim, and even accidentally cause the destruction of the earth itself. It is not accidental 


that in 1960 Khrushchev stated that his new fantastic weapon could -- if unrestrainedly 
used -- destroy all life on earth. 


"This appalling backlash potential is apparently what prompted Brezhnev in 1975 to 
make so strong an effort to get agreement to outlaw the development of "new weapons of 
mass destruction” more frightful than the mind of man had even dreamed of. Gromyko 
even introduced such a draft agreement into the proceedings of the United Nations. The 
first article of the draft agreement indicated that the nature of the weapons referred to 
would be negotiated. Sadly, the entire Western world did not even know what the 
Russians were talking about." 


http://www.cheniere.org/books/ferdelance/s24.htm 
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3b. Tesla domes 


(Slide from Cheniere.org) 


The Tesla howitzers can be used in a nearly impregnable defensive mode whereby they throw up 
a dome (Tesla Dome ) or a sphere (Tesla Globe ) of highly powerful electromagnetic energy, 
enough to "dud" or destroy missiles which try to penetrate them. Once again, this energy is not 


going through space from the howitzer, but being made to emerge from the local vacuum at the 
location of the shell. KGB tests of these domes have been witnessed by airline pilots around the 
world. Bearden gives many examples of the Tesla domes being sighted around the world in his 
briefing paper "Fer-de-Lance." (Russian dome test, another globe incident, yet another globe 
test). These giant electromagnetic domes can be hundreds of miles across, or narrowed down 
more to total impermeability. 


"Such a shell may be several hundred miles in diameter at the base. The enormous energy 
required to form such a defense shell is obtained by a "scalar power tap" into the molten 
core of the earth itself, as previously explained. In late April/early May of 1985, 27 such 
"power taps” were placed in the earth by the Soviets. If each tap is capable of powering 
four to six large scalar EM weapons, then the Soviet strategic scalar EM arsenal contains 
over 100 monstrous superweapons capable of generating exothermic explosions, 
endothermic explosions, engineering the weather, locating and destroying underwater 
submarines, detecting and destroying ballistic missiles shortly after launch, detecting and 
destroying long range strategic bombers as soon as they are airborne, etc." 


http://www.cheniere.org/books/ferdelance/s52.htm 


By using nested domes one can protect the domed area even against nuclear radiation 

itself. Tesla globes can be used to hit airborne targets by simply placing a globe of any chosen 
size in the flight path of the incoming missile. It does double duty because the missile hits it 
going in, and then the rubble hits it again going out the other side. 


While the U.S. persists in its useless boondoggle "missile defense system" by shooting a missile 
with a missile (missiles which would already have been "dudded" by the Tesla howitzers), 
between the domes and the globes the Russians (KGB) have in hand (operational) a nearly 
perfect missile defense system. Someone should ask the Secretary of Defense if the U.S. Tesla 
domes are in place. And over which cities? How powerful are our American Tesla domes? 


Bearden cites a number of examples of these domes being tested around the world: 


March 20, 1969 | March 24, 1977 | August 17, 1980 | June 17, 1966 | June 18, 1982 | June 22, 1976 


In a slide from the Fer-de-Lance briefing it is shown how the "woodpecker grid" itself also acts 
as a sensor, detecting any missile launch anywhere, and how the howitzers can respond instantly 
by delivering a blast to exactly the right coordinates, right along the channels of that same grid 
which is feeding the location information about the missile launch. This certainly beats "trying to 
hit a bullet with a bullet." Especially since YOUR bullet would probably be instantly inoperable 
in a real scalar war situation. 


3c. Rogue Groups in the government 


Bearden fears that these scalar electromagnetic secrets may have fallen into the hands of what he 
called secret "rogue groups" within the labyrinthine depths of the black-ops special-access 
domain of the secret government. "In the extreme, such a deep black program can even become a 


"captured" program," he says, "which is totally in the hands of rogues and no longer reports to or 
is bound by the dictates of the parent government." 


"They have their own agendas. And being rogue groups, they may well bring in 

unethical, immoral tricks: assassination, bribery, entrapment, disinformation, plausible 
deniability, etc. A certain percentage of a highly secret rogue group will wind up using all 
these things and more. It's a human characteristic, the old primate dominance game. Only 
now disguised and hidden under deep classification. ... 


"In highly classified groups, these groups are greatly enabled to joust more widely, 
unethically, and immorally because it is so deeply hidden. So very deep classification 
evokes the growth and intensity of rogue groups. It's the old ‘Power corrupts, and 
absolute power corrupts absolutely’ routine. ... Due to loose formation of rogue groups 
inside such programs, they may have dual or triple purposes, may not operate under very 
much legitimate government control at all, and may operate specifically for the purposes 
of the rogue group or groups that have gained control." 


"The involvement of at least some rogue groups, some being "cowboys" who operate 
well outside all laws and ethics, could also result in such things as assassinations, 
clandestine testing on individuals without their consent, etc. In short, it could account for 
what seems to be actually occurring. " 


http://www.cheniere.org/explore%20articles/mind%20control3/p05.htm 


3d. World War III has already begun 


Because it is now possible to cripple the power grids and electronics of any nation, that nation 
could be reduced to economic ruin without ever firing an actual "shot." Without electricity Wall 
Street cannot operate. Without electricity you quickly need martial law. One no longer needs to 
wage a conventional war anymore at all. There are now lots of new ways to bring any nation to 
its knees. 


"We are at war, whether we like it or not. And we are going to have strategic strikes on 
an unparalleled scale for us. Pearl Harbor was nothing compared to what is coming down, 
once we consider the "augmentation" and such. 


"When that factor is considered, then it's a totally new ball game on replacing the power 
system. There isn't going to be much choice; the old one is going to be destroyed or so 
badly crippled that it will collapse the U.S. economy in a way we have not seen since 
1929. Of course, in such a case hitting us, we will be under martial law, the works, 
everywhere. For one thing, it's the only way you can keep the cities from imploding from 
within, by the criminal element, looting, robbing, killing, etc. Simply wait and see; it's on 
the way." 


Although Bearden has for years decried the "scalar-gap," and chided the military for 
falling so far behind the Russian KGB in the field of scalar electromagnetics, recent 
statements indicate that things may at last have changed somewhat. 


"In the new war, the first phase of WW III has already been completed. Hence President 
Bush's recognition that this is a total war, and has to be taken to the enemy no matter 
where he may be hiding or in what sanctuary or in what foreign nation. This is an entirely 
different war than anything the U.S. has ever fought in its history. And before it is over, it 
is going to kill more Americans than have died in all the previous wars in our history. 

The news media and the public have not yet recognized that awful situation and 
predicament. Most are already thinking that, well, we won in Afghanistan so it's just 
about over. Instead, it has only just begun. 


"Anyway, that's a brief uptake on some of the weapon situation today. Some 10 nations 
or more now have LWIs, and five have the QPs. I'm still working on how many have the 
appalling negative EMP weapons, but would estimate 6 or 7 nations have them in one 
stage or the other, either deployed or in at least advanced development. And in my 
estimation, the Yakuza will have them within three to five years if they have to build 

them themselves, and quicker if they can buy them from the Russians, Chinese, or???" 


Bearden http://www.cheniere.org/correspondence/030202a.htm 


When he was asked the question "Does the government listen to Tom Bearden?" Bearden 
said: 


"Let me speak carefully. I am very satisfied with how I've been listened to in the quarters 
where the rubber meets the road. The West is no longer defenseless, not by any means. 
Cannot amplify it further than that." 


http://www.cheniere.org/correspondence/030202a.htm 


Bearden has briefed the government a number of times and the Cheniere website contains a great 
number of his graphic military briefing slides. 


3e. Are the Russians making ''UFQOs?"' 


Scalar electromagnetics engineering opens the possibility of antigravity vehicles and 
"hyperspace travel." In other words we can now make our own UFO's! Of such scalar-powered 
antigravity vehicles, which have now become possible, Bearden has this to say: 


"We might expect to see such vehicles glowing. Their various surface features and 
mechanisms might appear to be glowing or revolving lights, etc. 


"They could exhibit incredible "aerodynamic performance," seemingly in the atmosphere. 
Actually they would not be moving "through" the atmosphere at all, but through a higher 
space outside each particle of atmosphere. 


"They could seem to materialize and dematerialize. 
"They could seem to plunge into the ocean or rise out of it. 
"They could even seem to operate under the ocean or inside the earth itself. 


"Such anomalous vehicle performances have been seen all over the world, particularly 
since a few years after WWII. 


"It appears that one or more nations of Earth are operating such vehicles now in great 
secrecy. Our own "government" may even be one of these. 


"Tf so, it isn't our true "government/government." Instead, it's the "control 
group/government." It's government at the operational level, but at higher level it belongs 
to certain control groups who have penetrated our government's vitals and taken over all 
such projects." 


Bearden htt 


In an excellent e on her Earthfiles website, Linda Moulton Howe reports on the utter 


bafflement of Norwegian scientists over mysterious lights appearing in the valley of Hessdalen, 
Norway. 


She writes of the research there: "The results can be broken down into two groups: 95% are 
thermal plasmas and 5% are unidentified solid objects. The plasmas emit long wave radio 


frequencies and strangely, their temperatures do not vary with change in size or brightness." She 
quotes the scientists' research summary: 


"1) most of the luminous phenomenon is a thermal plasma; 


2) the light-balls are not single objects but are constituted of many small components 
which are vibrating around a common barycenter; 


3) the light-balls are able to eject smaller light- balls; 
4) the light-balls change shape all the time; 


5) the luminosity increase of the light balls is due to the increase of the radiating area. 
But the cause, and the physical mechanism with which radiation is emitted, is currently 
unknown." 


This would almost certainly seem to be another example of the testing of the scalar howitzers. It 
is baffling because, as Bearden points out repeatedly, Western scientists have limited knowledge 
of the scalar electromagnetic principles by which the howitzers operate. The Hessdalen scientists 
were completely baffled as to where the energy of these plasma balls was coming from. 


Ms. Howe interviews Massimo Teodorani, Ph.D., Astrophysicist, who released the report on the 
2001 Hessdalen sightings. The scientist speaks of the baffling phenomenon observed. 


"T don't know how it is possible that Nature is spontaneously able to do that. Anyway, we 
deduce that the plasma is trapped inside a sort of magnetic cage and the magnetic cage 
closes around the plasma and keeps it fixed in some way, prevents it from expanding. But 
where does it come from? We don't know." 


By what we have been considering here, we can recognize the signatures of scalar 
electromagnetic engineering. If it is a Tesla howitzer, then the energy for the plasma balls is 
coming from the vacuum of spacetime at the very location of the balls themselves, triggered by 
scalar interferometers aimed through the woodpecker grid. 


These kind of balls can be used as marker beacons giving feedback for precision aiming of the 
howitzers. The energy of the marker beacon can be read back into the computers giving precise 
location information for pinpoint aiming. The target area can be very small, or widened out. 


There is a little movie of one of the Hessdalen plasma balls here. It would seem to be a clear 
documentation of a scalar howitzer marker-beacon. How many other current "UFO" sightings are 


actually the witnessing of Tesla howitzer tests? 


In fact there are a great many anomalous events of the past few decades which might very well 
be explained by the Russian testing of their longitudinal electromagnetic weapons. It would seem 
that the mysterious appearance of crop circles around the world could be accomplished by 
feeding a precise mathematical graphic pattern into the computerized aiming software and 
change the very molecular structure of the crops themselves along the lines of that pattern. The 


stalks fall over from the localized effect of the longitudinal waves. A plasma ball tracing 
patterns? Are they slyly sending a message to see if we are "getting it" yet? 


The "Cambridge Angel" - Made by Russian scalar plasma balls? 


Also see: Interview with Tom Bearden 


Attempt to Ban Energetics 
Weapons Worldwide 


# On June 13, 1975, in a major speech Brezhnev urged the 
United States to agree on a ban of research and 
development of new kinds of weapons "more terrible than 
anything the world has known." 

= On July 2, 1975 Brezhnev repeated his proposed ban on 
development of frightful new weapons, to a group of U.S. 
Senators. 

= In August 1975, Ponomarev called for a ban on frightful 
new weapons of mass destruction. 

= On Sept. 23, 1975 Gromyko presented a draft treaty 
agreement to the 30th Session of the UN General 
Assembly, for banning development of frightful new 
weapons. 
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(Slide from Cheniere.org) 


4. Healing powers of longitudinal waves 


Healing via longitudinal waves, time reversal of cells (de-differentiation), Priore's machine, Bearden’s proposed 
"blanket" version, using the electric power grid for healing waves or for broadcasting disease patterns. Scalar 
Biowar. 


The good news! 


"Any sort of disease whatsoever - physical or mental - will be rapidly curable, simply and 
cheaply. It will be possible to reverse aging and rejuvenate the person. It will be possible 
to regrow limbs and straighten misshapen spines - and directly remove the causes of 
mental diseases and cure them as well. Lifespan will be staggeringly increased, without 
‘old age's debilitation.' AIDS, cancer, leukemia, and genetic diseases will be completely 
conquered. The potential for a true golden era is upon us, for all humanity." 


Bearden- http://twm.co.nz/beard_interview.htm 


Proof of the healing powers of longitudinal waves from the vacuum is seen in the work of 
Antoine Priore who produced longitudinal scalar waves using a gigantic glass tube filled with 
plasma. He himself did not understand why it worked or how it cured cancer in animals. 


"The Priore team cured terminal tumors, trypanosomias, and other dread diseases in 
laboratory animals in France, in the 1960s and 1970s, under rigorous scientific protocols 
by eminent scientists. The Priore project was funded by the French Government to the 


tune of several millions of dollars (equivalent). 
http://www.explorepub.com/articles/energetics.html 


"... Prioré's machines concretely demonstrated a nearly 100% cure of all kinds of 
terminal cancers and leukemias, in thousands of rigorous laboratory tests with animals. 
These results were shown to medical scientists as early 
as 1960." http://www.cheniere.org/priore/index.html 


Bearden has stated that the longitudinal EM waves can 
have a healing effect because they always come in pairs 
called "phase conjugate pairs" and one of the pair is 
time-reversed. This enables engineering of the waves to 
"pump" the cells of the body (with waves from the time 
domain) and actually time-reverse the cells back to a 
previous healthy condition. The scalar cure of cancer 

_ does not involve killing the cancer cells but rather 
pumping them with time energy into a previous 
condition. I know, this seems miraculous, and is it not? 


Priore and his giant plasma tube 


This healing power in the longitudinal waves of the time domain is a mind-boggling thing to 

face. It took me months to get through it, and to suffer the fact that the cure for cancer and AIDS 
was right there, in this new scalar electromagnetics technology, and that it has been kept back 
from the people for so many decades now. 


Bearden has a great deal to say about the work of Priore, who himself did not understand why his 
machine worked. Priore did not know about the longitudinal scalar waves of the time domain. In 
fact, Tom Bearden has supplied, at last, the missing explanation as to how that big giant two- 
story glass tube consistently cured cancer in animals. 


"The medical implications are enormous. By just reversing the damaged cells back to a 
previous physical state, this gives a physics mechanism for controlled cellular dedifferentiation, 
in biology terms. Physicians will time-reverse diseased, damaged or aged cells back to an earlier 
healthy condition, including all the cellular genetics. Normal cells are just reversed to a slightly 
younger condition." 


"We believe this mechanism explains the revolutionary but baffling electromagnetic 
cures achieved by a team of outstanding French scientists in the 1960s and early 70s, 
working with inventor Antoine Prioré. In lab animals, cures were achieved for terminal 
tumors, infectious diseases such as trypanosomiasis, and atheriosclerosis. In addition, 
deliberately suppressed immune systems were dramatically restored. 


"We hypothesize that this is the long-sought mechanism of how the living body heals 
itself. In short, the body's cellular control system induces cellular reversal by weak time- 
domain pumping of the damaged cells and the affected area. The cellular regeneration 
system performs all healing of cellular damage in the body; the immune system heals 
nothing, not even its own damaged cells) . 


"For the first time medical science can develop as a science of healing rather than a 
science of intervention. And it will develop as a science of unlimited healing, since no 
pathogen can resist action by curved spacetime engines." Bearden 


http://www.cheniere.org/techpapers/Vision %202000%20paper.doc 
See Priore's machine _ See Slides of how it works. 


Bearden has extended the Priore work, with the previously missing knowledge now in place, and 
designed a revised system (for irradiating the body with longitudinal waves) which gets rid of 
Priore's giant glass plasma tube and uses instead an antenna unit which surrounds the body. He 
has also provided the missing explanation of how it works. There is an article from "Explore" 
magazine, Part I and Part I. 


In fact, Bearden has presented to the U.S. government a plan to use a portable version of a Scalar 
Healing Blanket where wire channels in the blanket act as a scalar antenna, which can both send 
and receive scalar electromagnetic waves. A two minute treatment of the waves is sufficient to 
restore the body to its earlier healthy condition. Thus even thousands could be treated easily and 
quickly in a biowar mass attack situation. 


RETRORADIATION WITH EMITTED TW EM WAVES 
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OT © BEARDEN 1996 
es ee Adjusting broadband signals 
bandwidth and amplification 
Using an amplified Ica of the body's own dense, broadband signal 
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longitudinal EM wave sets that pump cells and reverse cellular 
disease and damage 


"To defend against things like anthrax attacks on our civilian population centers, we also 
have recommended to the U.S. Government the crash development of small, portable 
treatment machines—using similar "antiengine- forming" and cellular reversing "porthole 
technology". [See Figure 13 on previous page]. Such portable machines could be 
developed cheaply and quickly, and present government facilities could be used to 
massively attack the correlate database production problem. "The portable treatment units 
could be cranked out by the hundreds of thousands and flooded down through emergency 
response agencies such as the police forces, the National Guard, emergency hospitals, 


emergency response teams, etc." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control3/p04.htm 


The Scalar Healing Blanket would fit into large suitcase. It has three basic parts, the longitudinal 
wave generator, a laptop computer, and the antenna-blanket. The plan was a stroke of Bearden's 
genius, but unfortunately it fell on befuddled government ears. "Unfortunately, so far the DOD 
[Dept. of Defense] doesn't even understand what the heck we're talking about!" 


Article "Healing with Energy": http://www.explorepub.com/articles/energetics.html 


"We tried very hard in 1998 to call attention to the extreme national need for the most 
urgent possible development of a portable computer-controlled treatment device based on 
the experimentally proven Prioré methodology, but extended to a much simpler and far 
more rapid method of treatment. 


"Quick development of this technology could lead to a suitcase size device, capable of 
treating a patient in less than one minute, and stopping the symptoms and disease 
progress cold, then reversing it. Three "less than a minute" treatments one week apart 
would be required for complete cure. As an added advantage, partial reversal of aging in 
older patients would also be accomplished as a bonus, in addition to time-reversing the 
damaged and diseased cells... 


"The method proposed to the DoD in 1998 used normal EM in a peculiar way to force the 
body itself to make its own time-polarized EM waves, and pump every part of its cells -- 
including the genetics -- in the time domain. 


"Quite simply, we are going to be struck this way (QP spreading the immune systems of 
the populace plus professional smallpox, anthrax, etc. BW attacks on our population 
centers) and by other means we've spoken of in other papers and briefings." 


Bearden http://www.cheniere.org/correspondence/021401.htm 


The Dark Side of the Force: 
Creating and broadcasting disease 


Speaking of the scalar wave induction of disease by longitudinal wave patterns Bearden refers to 
work by French scientist Kervran Russian scientist Kaznacheyev, who proved that any disease 
could be transmitted electromagnetically. 


"It works this way: the Kaznacheyev experiments (and others) demonstrated that any 
cellular disease or disorder can be initiated into cells at a distance, by electromagnetic 
means (albeit unusual EM in nature). The decades of microwave radiation of the U.S. 
Embassy in Moscow, was an ongoing set of "stimuli" to ping the U.S. system and, by its 
response, ascertain how far along (or if it was "along") in its knowledge of such weapons. 
The radiation was responsible for many health changes in personnel and for the eventual 
deaths of three U.S. Ambassadors." 


Bearden http://www.cheniere.org/correspondence/021702a.htm 


In a letter he writes, 


"Yes, the Kaznacheyev experiments were quite real; 15,000 or so in military research 
institutes in Siberia. As with so many other novel areas investigated and developed by the 


Soviets, most U.S. investigators just assumed normal EM, which is not what the 
Kaznacheyev experiments involved, and not what was carrying disease induction patterns 
from one cell culture to another in rigorous lab tests." 


How to "Broadcast" Diseases 
Longitudinal EM Biowars 


Bearden explains how the new quantum potential weapons can be used to induce disease-at-a- 
distance in a population, or to "spread" the immune system so thin that a conventional bio-attack 
would be greatly potentiated. By "broadcasting" virtual disease patterns over a population, the 
immune system is so overloaded by the presence of the "shadow" diseases that its effectiveness 
is thinned out. 


"In short, alter the internal wavestructure, and one creates a curved spacetime 'engine' 

that acts on mass in any fashion one chooses to design -- including initiate diseases . . . 
Now visualize one of these 'vacuum engines' or 'spacetime curvature engines’ that acts on 
mass to generate the exact effects produced by anthrax. (Or any other disease one wishes) 
... Call the virtual state of a disease engine the disease pattern in the "shadow" state, just 
prior to becoming observable. . . . 


"And the master cellular control system responds to "coming events that cast their 
shadows before". In short, it responds to the upper level of the "shadow state" of a 
disease, still in the virtual state! (Hey, virtual particles are real, virtual photons are real, 
virtual ST curvatures are real --- just very fleeting, only for another to immediately arise). 
The exchange of virtual particles is known to generate all forces in physics anyway! .. . 


"So the cellular control system responds to "shadow state" disease patterns. Enter a QP 
weapon application. Place a quantum potential weapon "area" on the United States, so 
that the entire populace is in it. The slowly introduce and bring up in the shadow state, 

the necrotizing fasctitis disease engine. At some point, the cellular control systems will 
react, and order the immune system into action. In other words, immune system resources 
will be committed against this "immediately coming" enemy. Bring it on up a little, but 

still just in the shadow state. Voila! Humans form a bell-shaped distribution curve. And 
even if the structure of the QP fluctuates a little, fluctuating a bit stronger and a bit 
weaker, etc. A few of those targeted bodies will now actually develop necrotizing 
fasciitis. So far, just like the U.S. Embassy targeting, except a different "carrier". 


"But now there is an exact signature that this is what is doing it, and not normal vector 
carriers of disease and contact or exposure infection. The few cases of necrotizing 
fasciitis that break out will be most puzzling. They will be randomly scattered across the 


entire nation, and so few that the vector carrier and contact or exposure explanation 
completely fails." 


"And that one happened, right here in the U.S., not so long ago. Check it out. 


"So carefully adjust the patterns for, say, 12 major terrible diseases, to that "adjusted and 
desired shadow state level". Now add all 12 patterns into the internal structure of the 
quantum potential. Now it has 12 shadow state disease engines in it. 


"Place that one on a populace. The cellular control systems order the immune systems 
into action, and they now have to commit their finite resources to 12 different areas. This 
greatly thins the response an immune system can make to any one of those 12 disease 
patterns! In short, it "spreads" the capabilities of the immune system, which can be 
galvanized to great effort, but only can perform a small bit against each area. 


"Suppose one of those "galvanized" areas in the targeted populace's immune systems is 
anthrax. And suppose the bad guys now hit one or more of those cities with a 
professional anthrax attack. A former OTA study showed that a professional anthrax 
aerial spray attack against Washington D.C., dispensing 100 kilograms of anthrax spores 
in the spray, will account for 1 to 3 million casualties. And that's in an "unthinned" set of 
immune systems. In the "thinned" set, one can at least double or triple, and even up to 
five times, that estimate. So conservatively, now there would be from 2 to 6 million 
casualties. And even mild anthrax spray attacks in other "thinned" cities would also be 
amplified. 


"That one is being set up, or already set up, right now. There are other such 
"augmentation" setups also under way. 


"So the weapons alluded to by the SecDef in 1997 are already being employed. WW III 
has already begun, and our populace (and our scientific community) is blissfully unaware 
of it." 


http://www.cheniere.org/correspondence/021702a.htm 


Most of us can remember the strange outbreaks of the so-called "flesh eating disease." It seemed 
to break out here and there randomly with no known cause. Bearden believes this was a test of 
the newer quantum potential weapons which go even beyond the capabilities of the Tesla 
howitzers. 


"The Kaznacheyev "disease induction by novel electrodynamics" work is also the basis 
for the spacetime curvature engines (not EM signals!) carried by quantum potential EM 
biological weapons for distant induction of diseases etc. into the population of an entire 
nation or area, such as the U.S. 


"This quantum potential disease induction weapon -- capable of attacking an entire 
population of a nation or area -- has been tested several times in the U.S. at very low 
levels, in the shadow state only (we explain shortly) and it has a most peculiar signature. 
E.g., one test used necrotizing fasciitis (flesh-rotting disease) engines. 


"The disease ‘engine’ was deliberately kept down in the 'shadow state' (virtual state, just 
below the observable state) so that only a tiny bit of the populace with depressed 
thresholds would "breach the observable threshold’ due to the population forming a bell- 
shaped curve as to the threshold level. The major signature of the test was that the cases 
of the disease broke out totally statistically and randomly, spread all over, without any 
‘disease vector' in between. 


"In short, it was not spread in any manner required by normal deterministic disease 
vectoring, but was a totally random set of occurrences. Several other diseases were also 
tested this way in the American populace, with precisely the same signature." 


Bearden http://www.cheniere.org/correspondence/021401.htm 


"Apparently one planned use of such an augmented clandestine BW weapon will be smallpox, 
e.g. As you know, the Russians did develop smallpox for biological warfare, and even developed 
a new Strain against which previous vaccination is ineffective. 


"The vast numbers of expected casualties, coupled with immune system spreading, are 
absolutely irresistible to the Russian mind. You can count on it that they have seen that 
the smallpox is already on site here, in the U.S. and in the hands of professional terrorist 
teams. Of course, the Russians/KGB will protest they have nothing to do with that! Yet 
likely the KGB will have flatly arranged it or at least assisted it. The capability for mass 
destruction of the nation is so lucrative and easy to achieve in advance, that they would 
never be able to resist doing it." 


Bearden http://www.cheniere.org/correspondence/021401.htm 


Bearden believes the Gulf War Syndrome involved the use of scalar technology to induce a 
disease state, as he stated in a 1997 interview: 


"Tl say this flatly, and I won't answer any further questions about it; the Gulf War 
Syndrome was induced... It was induced with this stuff. All the rest... was contributing 
factors that everybody's talking about... There are some deeper signatures, if you look 
into it very deeply, that show you exactly how it was done and the fact that it was 
induced. It was a test. It was a test of a very special kind of weapon I have not talked 
about yet. Anyway you can use it to create diseases." 


Bearden http://twm.co.nz/beard_weapon.htm 


Besides using the woodpecker grid to target a population, the entire electrical grids of nations 
can be used as "channels" for disease patterns to be broadcast to all people near that grid. Your 
own house wiring can become an antenna, broadcasting these "shadow" patterns of disease, 
weakening your immune system. 


And here one faces the frustrating fact that the same power grids could be set to channel patterns 
which would keep the entire population healthy, rejuvenated, continuously bathing in the time- 
reversing old-age-defying energy of the spacetime vacuum. We have no idea yet of how long the 


human life span could be increased with this new technology. People might be able to live two 
centuries given full humane development of this technology. 


5. Psychoenergetics 


Mental entrainment, inducing hypnogogic trance, mind control, broadcasting thoughts and feelings, the Ant World, 
education via EM [LW] mental download, the "Feelies," revolution in spirituality, "enlightenment machine?" Scalar 
churches? 


Psychoenergetics is simply using the scalar interferometers to manipulate and engineer the 
human psyche. To me it is the most mind-boggling and frightening aspect of longitudinal wave 
engineering. 


The mind is electromagnetic in nature, and itself of the time-domain. It is not observable in 3- 
space. There is no thing you can point to that is the mind. As Bearden says, "The mind is time - 
like." 


The longitudinal scalar EM waves are also of the time-domain. By overlaying certain infolded 
patterns (oscillations in time) on the longitudinal waves, a thought or feeling may be made to 
arise in a person or persons who are in the interference zone (where the wave beams cross). 


The person will not notice anything, feeling that this thought or idea is his or her own idea. The 
longitudinal wave pattern might be a wave of panic or fear that spontaneously sweeps over you, 
perhaps inexplicably. It could even be in the form of a sudden intense patriotism. It could be 
explicit words and phrases, which everyone would think they had thought of by themselves. Or it 
could be rage and hatred, angry and violent. On the other hand It could also be a continuous 
sense of docility and placidity. This is the brave new world of psychoenergetics and the coming 
"Mind Wars." 


Scalar Psychoenergetics in its most primitive form simply "entrains" all minds in the target area 
into a deep hypnogogic trance. In this state of mind people would be suddenly extremely 
suggestible, and would likely believe anything they are told, and would obey any orders given. 
Talk about winning the hearts and minds of the American People! 


Tom Bearden makes me think of Paul Revere , who heroically conveyed important warnings for 
the sake of the new nation. But the words of the famous phrase have now strangely and curiously 
mutated into the once-inconceivable: "One if by land, Two if by mind." 


Indeed one strategy in a Mind War would be to simply take over the minds of the "leaders" of the 
enemy nation. The targeted leader would not be aware that anything was amiss, although he 
might begin to make unexpected changes in policy. 


And are, in fact, any of our "leaders" already having secret thoughts that are not their own? Who 
knows? Frighteningly, we can no longer be sure. The new sciences of scalar electromagnetics 


and psychoenergetics are even now plunging humanity into a sudden science-fiction like world 
beyond anything in humanity's previous imaginings. 


"The Russians reached the point in the mid 1990s that they could take over control of a 
person's mind, with modified longitudinal EM waves including some time-polarized EM 
waves, and with a team of specialists (estimate 25-30 per transmitter, and one transmitter 
and team per controlled person)." Bearden http://www.cheniere.org/misc/time.htm 


In a slide Bearden illustrates how a Scalar War would involve a psychoenergetics attack on the 
operators of the enemy scalar installation, entraining their minds into hypnogogic trance and 
getting them to shut down their systems. 


And ultimately psychoenergetic warfare goes to the very heart of human identity itself. For if my 
thoughts might no longer be "mine," then who and what am I? Can my very sense of being "me" 
be hijacked by some nefarious psychoenergetic scheme? Will the "secret government" eventually 
dictate directly into your mind how you feel about yourself? Or what you think you are? Or what 
you should do? 


How Does Longitudinal EM Mind Control Work? 


The physics of scalar psychoenergetics as expounded by Col. Bearden seems even more arcane 
and over-my-head than that of extracting energy from the vacuum. I can't understand it, but I 
look through it anyway. Each time another tiny understanding might occur, or a term might fall 
into place. I know the mathematics is forever beyond me. 


One paper to begin with is “Mind Control and EM Wave Polarization Transductions” This is 
such serious stuff that Bearden includes a strong warning about misuse of this knowledge. 
Psychoenergetics weapons can mentally maim and physically kill. 


Warning! 


(From "Mind Control and EM Wave Polarization Transductions") 


"This article refers to experimental research techniques which can be detrimental or lethal 
in the hands of any but highly skilled, qualified experimental scientists proceeding under 
proper laboratory safety procedures. The purpose of this article is strictly for information 
to properly qualified and authorized scientists in certified laboratories. We do not propose 
or condone any use of these procedures for nonapproved practice of medicine without a 
license. Neither the publisher nor the author are responsible for accidents or outcomes in 
the use of these experimental procedures and techniques. Any researcher who performs 
these procedures and experiments is acting on his or her own volition, and is solely 
responsible for insuring safety, qualifications, and legality of the acts and their results. 

We neither suggest nor condone unauthorized experimentation on human subjects. Such 
is a criminal violation of the constitutional rights of the subject under Federal and State 
laws, and is both illegal and immoral." 


Bearden http://www.cheniere.org/explore%20articles/mind%20controll/p01.htm 


After the serious warning comes the description of the paper. This is heady stuff for the layman. 


"Calling full attention to the special note above, in this paper we present a high-level 
overview of the novel electromagnetic nature of mind operations, mind and body 
coupling, and intent - the induction of physical 3-space EM energy changes into the brain 
and nervous system, and into every cell of the body, from the mind's time-like coherent 
operations. We summarize the time-polarized electrodynamics used to engineer and 
affect mind operations and the mind-body coupling loop. Transaction mechanisms 
whereby differing EM wave polarization’s can be transformed one-into-the-other are 
presented." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control1/p01.htm 


I will leave it to the technically astute to try to understand the mechanisms of operation which 
are described in scientific language. But there are tidbits for the layman. Here he speaks of the 
difficulty Western scientists have in opening up to the "immaterial" (longitudinal wave) nature of 
the human mind. 


Western Science Remains Largely Materialistic 


"Tronically, most Western scientists are materialists and consider "mind" as a mystical 
and nonscientific concept. They tend to consider mind operations and functions either to 
be simply "meat computer" operations and functions, or at best to be very weak ordinary 
transverse- wave EM operations and functions in the brain and nervous system. This 
serious self- limitation exists because in the body we measure only weak TW [transverse 
wave] EM operations and functions correlated to biological behavior and brain 
operations. We simply do not know how to measure "mind operations" directly. 


"With no mind measurements possible and no instruments, it is understandable that 
Western science considers only the physical side of the mind-matter interface. 


"Presently our scientists do not measure the longitudinally- polarized EM wave operations 
and functions in the body and around it in nature. Few of them are aware that a 
maelstrom of such LW [longitudinal wave] functions exist in the body and in all of nature 
in general." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control1/p05.htm 


Western methods of influencing the mind with EM waves have only used transverse waves, not 
the longitudinal waves of the vacuum. If only transverse waves are used one pretty well has to hit 
the target mind with a sledgehammer of waves. 


Western Science knows only transverse EM waves 
Brute Forcing Time Functions versus Fine Control Methods 


"Tronically, Western mind control researchers using transverse EM waves for mind 
control research, are using a brute force method of evoking and using vacuum engines 


(spacetime curvature engines) and a special form of general relativity, although they do 
not appear to realize it. 


"While KGB scientists also use TW EM "brute force" TW waves when necessary, they 
do "imprint" or "activate" those waves with the desired internal LW and time- polarized 
EM wave and photon structures required to directly perform the mind engineering 
desired... Bearden 


"These "fitted brute-force models" certainly can be very powerful, and certainly can 
produce the exact results shown in the experimental verifications of the fittings. 
However, they do not of themselves allow sophisticated design for example of the 
necessary time-polarized wave assemblies for engineering the entire human collective 
unconscious simultaneously, or for engineering the entire collective unconscious of all 
species on Earth (i.e., Gail’s collective unconscious), or even for precisely engineering 
the memory and knowledge base of an individual. 


Bearden http://www.cheniere.org/explore%20articles/mind%20control1/p09.htm 


The seemingly magical operations of psychoenergetics, sometimes called "psychotronics," 
cannot be achieved with ordinary transverse EM wave energy. But they are possible with 
longitudinal scalar waves because the mind itself is scalar in nature. 


"We note that all mind operations are time-like, i.e., they are comprised as scalar EM 
photon functions and scalar EM wave functions. Thus the mind is a very special kind of 
electromagnetic system, existing in the time domain..." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control1/p08.htm 


The engineering of the mind can only be accomplished with the waves of time. 


The course of psychoenergetics development necessitates the building of a vast database of 
settings and patterns which bring about given mental and/or emotional states. A kind of "gnome" 
of the psyche. Bearden describes the process of the decoding of this "gnome." 


"Now the scientists would perform many phenomenology experiments, making one little 
change at a time and profusely recording the data. Each time, they would establish the 
physical change(s) that occur in the body and/or the mental and emotional changes that 
occur in the mind for each spectral reinsertion back through the "ship's portholes". They 
would simply but painstakingly (over some years) build up an extensive database of those 
individual correlates. 


"In these experiments, the experimenters will eventually be able to provoke any body or 
mind change they wish. Strong emotion. Intense pain. Intense pleasure. Painful thoughts. 
Images. Memories. Perceptions. Dreams. Visions. Memory losses. Memory changes. 
Personality changes. Etc. The "delta" in the emission spectrum (the changes from zero 
reference spectrum) represent the precise totality of all mental, physical, organic, 
chemical, etc. changes and interactions." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control3/p01.htm 


"A second stage in the research would be to test the correlates and porthole insertions 
upon a statistically significant cross section of ordinary people, and/or specialized 
populations (such as toughened soldiers). The program would evolve a highly complex, 
very effective, ever-improving science and technology of mind and behavior control and 
engineering mechanisms, complete with finished database and developed applications 
equipment." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control3/p02.htm 


Summing up his paper Bearden speculates on what the actual situation the science of 
psychoenergetics probably is. The intense secrecy with which this knowledge has been kept from 
the public has led to the current farce of the "government" pretending it all does not exist, and 
this secrecy may have now put us at great risk. 


"The implication is that in the West one or more highly classified, sustained, heavily 
funded developments in advanced mind control programs, probably exists and probably 
has existed for some time. Due to loose formation of rogue groups inside such programs, 
they may have dual or triple purposes, may not operate under very much legitimate 
government control at all, and may operate specifically for the purposes of the rogue 
group or groups that have gained control. 


"In a nutshell, that's what may be going on in the clandestine mind control projects in 
several Western governments. The involvement of at least some rogue groups, some 
being "cowboys" who operate well outside all laws and ethics, could also result in such 
things as assassinations, clandestine testing on individuals without their consent, etc. In 
short, it could account for what seems to be actually occurring. As also is "usual" in such 
a mess, one or more of the rogue groups eventually may become very powerful because 
their secret weapons are very powerful. They may become confident, thinking they have 
the "best in the world." They may actually believe they are ahead of the Russians..." 


"Remember that, in every large and powerful human organization, the basis for rogue 
groups is power and secrecy. They are always seeking to increase their power, control, 
influence, prestige, etc. Nothing else. Patriotism and mission are—to rogue groups— 
often just idle words. They have their own agendas. And being rogue groups, they may 
well bring in unethical, immoral tricks: assassination, bribery, entrapment, 
disinformation, plausible deniability, etc. A certain percentage of a highly secret rogue 
group will wind up using all these things and more. It's a human characteristic, the old 
primate dominance game. Only now disguised and hidden under deep classification." 


"The Russians, with their additional knowledge of the actual mechanisms in the 
transforms, will be much more advanced than the West, because their fundamental 
psychoenergetics science is far more advanced, so long as we continue to use the old U() 
electrodynamics. Further, the Russians have decades of use of longitudinal interferometry 
beams to reach right through the earth and ocean and produce stringent EM effects at a 
distance. So they will also be able to do the same things here in "mind control" with LW 
[longitudinal wave] interferometers, through intervening mass." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control3/p05.htm 


Bearden cites two examples where he believes the Russian KGB tested the psychoenergetics 
capabilities of their scalar interferometers. One was the case of Captain Button in his A-10 
"Warthog" aircraft on April 2, 1997. 


"Over Arizona, Captain Button was thrown into a hypnogogic state, and his perceptions 
instantly altered and controlled. In his instant "dream-waking" state, everything seemed 
perfectly normal. His sense of direction was altered a bit more than 90 degrees, so he 
simply corrected and turned and "flew toward the range”, actually flying off course by 
more than 90 degrees and ignoring radio contacts. He flew right on out of Arizona." 


"At one point he circled, probably thinking he was over the range, and he probably 
dropped his ordnance there. Then he "flew on back toward home," as he thought in his 
waking dream state, until his fuel ran out and he crashed and died in the explosion— 
dream- thinking until he died that everything was normal. All the while, his sense of the 
passage of time was altered. To him, in his dream-thinking, dream-acting state, 
everything was normal and nothing untoward had happened. So the distant KGB 
transmitters and associated psychoenergetics team controlled him for over an 

hour. "Indeed, that was the exact purpose of the test: demonstrate control (at a great 
distance) of a skilled person performing highly skilled tasks." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control3/p06.htm 


The paper “Mind Control and EM Wave Polarization Transductions” ends with the most chilling 
and frightening possibility of all: the psychoenergetic engineering of the human species as a 
whole. 


The Ant World 


The Final Race for Direct Mind Control of the Entire Human Species 


"The KGB psychoenergetics weapons scientists—because of their direct measurements 
and detections (and use) of t-polarized waves and LWs [longitudinal waves] for 
decades—also understand that Jung's collective unconscious mind (of the entire human 
species) also has its own time-like operations and correlates, which one measures also 
when using t-polarization measurements and sorting it all out. The collective unconscious 
mind operations are buried several levels deeper inside the recursive Whittaker 
structuring inside the EM fields, waves, and potentials. "The KGB scientists also know 
that something very like Gaia — a collective unconscious mind for all species on earth — 
also exists, and they are striving to be able to sort out and measure that one as well. The 
Gaia operations are buried even deeper in the recursive structuring inside the EM fields, 
waves, and potentials.""Actually, from day one, the Russian mind control scientists have 
had their eventual goal set upon this "deeper area of mind and possible mind control" of 
the entire human species. 


"Tam convinced that the KGB psychoenergetics scientists understand this deeper area. If 
they can learn to directly engineer the collective human species unconscious, they can 


then convert the human species easily into a sort of "ant" society, modeled along ideal 
Communism lines, except of course with an excluded "hierarchy at the top” running 
everything. The "ant society" — communist style — is still a variation of feudalism (all 
systems tend to feudalism or some form thereof). "The KGB psychoenergetics weapon 
scientists are seriously pressing on toward that very goal. In my opinion they are not very 
far from it right now... 


"Some versions of Russian mind control devices were used on Russian soldiers in the 
Afghan War to condition them for performance of merciless acts." 13 


Bearden http://www.cheniere.org/explore%20articles/mind %20control3/p07.htm 


More about "The Ant World" 


Whether it is the Russians planning an "ant world" society or rogue U.S. black-ops groups 
withholding a great boon from human race, the secrecy on all sides around has allowed largely 
criminal elements to take over this technology while leaving the civilized elements in the dark. 
Openness and the spreading of this knowledge among good and decent people is essential, and 
for that we will have to overcome our frightened denial. 


"Meanwhile, rogue groups amongst Western clandestine mind control researchers will 
probably arise if they have not already done so. They will likely seek to increase their 
personal control and further isolate the programs from orthodox government review and 
from government and legislative control. They may even divert the research into highly 
illegal and unethical means, because it furthers their own rogue agendas. That is how 
clandestine U.S. government research can sometimes go sour, unless great care is 
exercised by the oversight committees in the House and the Senate. 


"Sometimes when rogue groups do gain control and total secrecy of a given new 
technological area, then what appears to be "U.S. government operations" do start to 
encompass a criminal and unethical operations, hidden usually beneath the deep veil of 
high classification. Also, if it's "scientific," no one is ever brought to justice, even if the 
"evil science actions" are uncovered and publicly revealed." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control3/p08 .htm 


Like the huge energy of the Tesla howitzers, the ability to engineer the mind with longitudinal 
waveforms is a seeming "magical" thing which can be used for good or ill. Bearden envisions 
that further developments will allow something like the "downloading" of knowledge via scalar 
interferometry. Everyone could be highly educated, and quickly and easily. 


In the conclusion of the paper "Mind Control and EM Wave Polarization Transductions" 
Bearden makes a plea to the nations of the world regarding the use of psychoenergetic 
engineering. 


"Let us hope this great new area, already off to a bad start, can be bridled and steered in 
the direction helping and healing people, rather than killing or abusing them. The 
excesses in its bad use are a potent threat to all nations on earth. 


"Yet it can revolutionize medical science, education, communication, and psychology. 

We foresee the day -- perhaps 30 years hence -- when education will be accomplished by 
directly loading the software into the mind. Then in three weeks one will "load" a 
doctorate, say, in physics. In three more weeks on will also load a doctorate in chemistry. 
Another three weeks, in electrical engineering. Another three weeks, an MD And so on. 
When that happens then truly everyone on earth can be educated. Freedom from 
ignorance may well be another great freedom that is legally recognized. There will be no 
impoverished large groups lacking the education to find decent, productive jobs. 


"We urge all nations to use the principles involved: not for human abuse, but for healing, 
educating, uplifting, and life-expanding of every person on earth. If we do, we shall all 
have a far brighter future. Then we shall check what has started out to be the Sword of 
Damocles and turn it into the golden Millennium." 


Bearden http://www.cheniere.org/explore%20articles/mind%20control3/p08 .htm 


(Perhaps after so many frightening topics a slight break is in order here to consider the lighter 
side of psychoenergetics. For example, what will be the ultimate impact on the entertainment 
industry?) 


The Feelies at Last! 


Psychoenergetics will be able to bring about at last, for better or for worse, Aldous 
Huxley's fanciful idea in his novel "Brave New World," an entertainment format which 

he called "The Feelies." Those were something you went to, like going to the movies, but 
you would experience all the actual feelings themselves, as if the depicted events were 
actually happening to you. Although our "leaders" seem too dim to grasp what is going 
on in the world of scalar electromagnetics, it should not take some young Hollywood 
genius too long to understand that The Feelies are now possible, and that the immense 
megabucks of potential profit more than justify heavy investment in bringing it to 

market. 


One can imagine that first "Feelie" theater, 'The Huxley" perhaps, a large comfortable 
area surrounded by nine giant screens (not just one screen!), which become 3D if you put 
on your headset. And The Huxley is fitted with the finest sound, and oh, by the way, a 
modest sized scalar interferometer with computer. And there are one or more new tracks 
now recorded on the film next to the sound track. These are the digital patterns of 
thoughts, feelings, and ideas to be fed into the theater's interferometer. And these 
thoughts and feelings and ideas will be felt by the audience as if they were their own 
thoughts and ideas. It is an entirely new art form. Psychevision. 


As important (and no doubt famous) as the actors would be the "feelers," those from 
whose minds the feelings were lifted in the original programming of the Feelie tracks. 
Because, for example, Brad Pitt might be a good and handsome actor, but can he really 
feel it? Like the dubbing of foreign language films, it might be necessary to dub the 
"emotional track" using a deeper and more profound person's feelings, thoughts and 
ideas. 


It might even be engineered so that if you sat on one side of the theater you would feel 
like the hero, and on the other side you would feel exactly like the bad guy! What would 
that lead to? 


We have all cried at a movie some time, most people have, though they might not want to 
admit it. But this would be deep sobbing and a flood of tears, if the director so desired it. 
You would feel it at your core. Or, take a big chase scene, you would be terrified. They 
are breathing down your neck! You would be gripped by panic. 


For that matter, the whole genre of Horror-Feelie would be too much for many people to 
take. Do I really want to feel that an actual vampire is tearing at my throat with his 
fangs? 


A Religious Feelie would make you feel the exaltation of a saint at his prayers, or give 

you the definite feeling that you are Christ suffering on the cross. All the pain could be 
there too. The stickiness of the blood. The very feeling itself: "Why hast thou forsaken 
me?" Who among us could come up that despair for scanning? Had this been developed a 
bit earlier we might watch a documentary of, say, Mother Theresa, containing her own 
actual deep sense of compassion, which we would feel arising in us as our own. 


Then again, a Psychedelic Feelie could induce an LSD-like state and simply blow the 
audience's minds. 


Even in its simplest most primitive mode, the hypnogogic trance induction with its 
increased suggestibility, would completely alter the experience of even ordinary current 
movie going. 


6. As it Stands - 2002 


"Anyway, it's presently a "Mexican stand-off" with the various parties maneuvering with 
check and countercheck. That is the real "balance of terror" that is held by such a fragile 
balance." 


"You can see the implications if such weapons fall into the hands of the radical terrorists. 
Ordinary positive energy EMP shooters can be made fairly readily and cheaply from 
nearly just Radio Shack parts or surplus parts. It just takes some know-how... When and 
if the Yakuza [Japanese mafia] gets those (and they will, it's just a question of time), you 
can begin to appreciate some of the turns this present terrorism and our war on it will 
take." 


Bearden http://www.cheniere.org/correspondence/021702a.htm 


The very thought of the building of one of these howitzers by "some lone-nut gunman" from 
Radio Shack parts makes one realize how serious it is for humanity to face the crisis it has come 
to. 


Once again, as at the dawn of the nuclear era, humanity finds itself at the crossroads of Heaven 
and Hell. As a species, we must stop and consider. And there is at least one real difference 
between this visit to the crossroads and the last: this time there is a very real possibility of a true 
"earthly heaven" on the Heaven side. 


The poor nations could come to a good life. Disease could be largely eliminated. Fossil fuel 
pollution could end. Global warming could be solved, and the weather could be managed in a 
humane way, bringing water where there is drought, and sunny skies where there is flood. Scalar 
interferometry would be there to avert any possible hits by asteroids or comets. Mars could be 
colonized and terraformed. Everyone would be highly educated through psychoenergetic 
downloading of knowledge. And the wisdom of the wise could be realized directly through 
scalar connection to their minds and hearts. 


These stunning sudden possibilities give me pause to think: if our species has reached this 
crossroads in such a short span of centuries, then surely other species in this vast universe have 
passed this way before and long ago. And of those who chose the path to "planetary heaven," 
what is their life like now? It might be good if some of them were with us now, to guide us 
through this last struggle over this pesky old good-and-evil problem. It is our last chance to 
choose the path which benefits the whole species, and not just some elite group or faction. 


The Disclosure Project 


One person working tirelessly to bring to bring these technologies into the open is Dr. Stephen 
Greer of the Disclosure Project, which is calling for congressional hearings into the issues of 
UFOs and the free energy technology that was, perhaps in part, reverse-engineered from them. 


"Once abundant and nearly free energy is available in impoverished areas for agriculture, 
transportation, construction, manufacturing and electrification, there is no limit to what 
humanity can achieve. It is ridiculous — obscene even — that mind-boggling poverty 
and famine exists in the world while we sit on classified technologies that could 
completely reverse this situation. "So why not release these technologies? Because the 
social, economic and geo-political order of the world would be greatly altered. Every 
deep insider with whom I have met has emphasized that this would be the greatest change 
in known human history. The matter is so highly classified not because it is so silly, but 
because its implications are so profound and far reaching. By nature, those who control 
such projects do not like change. And here we are talking about the biggest economic, 
technological, social and geo-political change in known human history. Hence, the status 
quo is maintained, even as our civilization hurtles towards oblivion... 


"With the types of weapons currently in the covert arsenal — weapons more fearsome 
even than thermonuclear devices — there is no possibility of a survivable conflict. Yet in 
the darkness of secrecy, actions have been taken on behalf of every human that may 


endanger our future. Only a full, honest disclosure will correct this situation. It is not 
possible for me to convey in words the urgency of this." 


Dr. Stephen Greer http://www.disclosureproject.org/ES -DisclosureImplications-2.htm 


Greer and his team have assembled hundreds of witnesses, many of whom are military or ex- 
military, who are ready to testify to congressional hearings what they know about the covert 
black projects which have kept free-energy and antigravity propulsion technology secret from the 
people. 


Greer points out the need to regulate these technologies so they are limited to peaceful uses, but 
this is of course difficult when the government simply chooses to pretend they do not exist. In 

the meantime, as the President and the Defense Department continue the charade of war-as- 
usual, those scalar (longitudinal wave) installations which DO exist continue to fall into ever 

more sinister hands. And there is no reporter in the press brave enough to ask, "Mr. Secretary of 
Defense, what steps are you taking to defend our MINDS from attack by the big Russian 
longitudinal interferometers?" 


Longitudinal Interferometers are Proliferating 


In a later statement Bearden reveals that in fact the Yakuza [Japanese mafia] has already leased 
some of the interferometers with a nearly $1 billion "down payment:" 


"After the collapse of the Soviet Union's economy, lots of things got available for lease or 
purchase that would never have been under the old system. That happened in the 
resulting economic chaos. The Russian Mafia rose to prominence, as did some wheeling 
and dealing entrepreneurs who played both ends against the middle. 


"In that atmosphere, and in the need for money, the KGB allowed leasing of the earlier 
longitudinal EM wave interferometers to a consortium of the Yakuza and Aum 
Shinrikyo. They did this only after they had tested and deployed their great new quantum 
potential weapons. That class of weapon is the dominant weapon on earth. Five nations 
now have it: Brazil, Russia (KGB), China, and two nations friendly to the U.S. The deal 
to lease many of the earlier LWIs [longitudinal wave interferometers] to the Japanese 
Yakuza and Aum Shinrikyo was consummated at the end of 1989, with a down payment 
of $900 million in gold bullion as "up front" money. I don't know what the lease per year 
was and is, but probably something like a billion dollars a year. So the rogue Japanese 
acquired longitudinal EM weapons and that technical know-how. In fact, the Yakuza is 
producing certain kinds of those in its own facilities in Japan now." 


Bearden http://www.cheniere.org/correspondence/030202a.htm 


Personally, I am a little uncomfortable with the knowledge that the Japanese mafia may now be 
able to insert things into my mind. I'd like to sleep at night knowing that my dreams are my own, 
such as they may be, and not some weird fantastic visions cooked up by a criminal organization. 
This is a world emergency. 


And in Bearden's analysis, it all comes back to the issue of energy. It is the energy crisis which is 
now provoking the current "oil wars," since oil production has hit the "Hubbert Peak" and will 
decline. And the electrical power grids must be replaced with scalar power as fast as possible, for 
these grids are now totally vulnerable to any possessor of longitudinal interferometers. They can 
all be wiped out in minutes. By anyone who possesses or controls a Tesla howitzer. 


"Anyway, in my personal view, we should have a national Manhattan Project right now, 
to develop decentralized electrical power systems taking their energy from the vacuum . . 
. The MEG is real and so are several other systems invented by private inventors and 
colleagues. All these efforts should be massively funded and massively and quickly 
developed. The survival of this nation is going to depend upon it. . . . There are many 
other facets, but the major point is that our scientific apparatus and the public are still 
unaware of what a desperate struggle we have entered, since it was thrust upon us. 9-11 
was a wake-up call. It was certainly bad enough, and one grieves for those lost American 
lives. But I fear the worst is yet to come, and it is coming at us like a runaway train 
hurtling right down the track at us." 


Bearden http://www.cheniere.org/correspondence/021702a.htm 


"The electromagnetic weapons mentioned by the Secretary of Defense in April 1997 are 
in terrorist hands also, including the Yakuza and Aum Shinrikyo. That rogue group 
leased those earlier weapons on site in Russia, from the KGB, at the end of 1989. The 
SecDef stated that such weapons were being used to initiate earthquakes, initiate 
volcanoes into eruption, and control and engineer the weather. Quite true. And presently 
there is a truly massive set of weather engineering operations going on over North 
America, from that rogue Japanese group manning the weapons in Russia. Some 10 
nations of the world now have the type of longitudinal EM wave interferometer weapons 
(which are what the SecDef was most probably referring to). There are other even more 
fearsome weapons, possessed by five nations. So a great deal of the state of the world is 
not covered in the news at all, and will not be... 


"We have been in an undeclared war of an eerie kind for some decades. That war seems 
now to have started to heat up also. The destructive capability of some of these weapons 
is awesome, and far greater than nuclear." 


Bearden http://www.cheniere.org/correspondence/021702a.htm 


"In that sense, the first phase of WW III is already completed. Now we are only waiting 
for Phase II. 


"It is against that backdrop that I think one must "analyze" such things as how fast we 
will be replacing the power grid (it's going to go anyway, and catastrophically, the 
terrorists will see to that). And everything we have is critically dependent upon energy, 
from the economy to jobs to mobility, to the millions of trucks that transport our goods 
every day, etc. 


"As far as I am concerned, we are already late in declaring a great national emergency in 
energy, because of the coming destruction of the present energy infrastructure. The 


scientific community should lead, follow, or get out of the way. The emergency is not in 
seeking "alternative but conventional" systems. It is in developing "energy from the 
vacuum" on an emergency, crash basis. 


"Unfortunately, everywhere I look I just see business as usual. Most Americans (and 
news media) seem to think, hey, Afghanistan is finished except for a bit of cleanup, and 
it's just about over). 


"Tt isn't. It has only just begun." 
Bearden http://www.cheniere.org/correspondence/021702a.htm 


Beyond the Howitzers: Quantum Potential Weapons 
Do not use EM propagation through space 


As more and more nations acquire the scalar interferometers, Bearden speculates on the next 
generation of longitudinal weapons called "quantum potential" [QP] weapons. 


"The quantum potential weapons are presently only held by three nations: Russia (in the 
hands of the KGB, which is now know by its new name), Brazil, and the "friendly little 
nation." Red China may be working on them, but is just at the beginning... 


"The QP weapons have been highly reserved by the Russians. However, the complete 
extent of their capabilities is still being figured out... 


"The quantum potential weaponry (possessed by only three nations) is supreme, because 
it uses multiply connected spacetime, and DOES NOT involve propagation of EM energy 
through space as does the longitudinal EM wave interferometers. 


Bearden http://www.cheniere.org/misc/qp.htm 


"The operational deployment of full-scale strategic QP weapons on site in Russia 
occurred at the end of 1989, which is when the formal weapons first went operational. 
These weapons are not in the inventory of the regular Russian armed forces, but all 
research and development, manufacturing, deployment, an manning and employment is 
under the ruthless control of the KGB. Shortly thereafter (within weeks), the KGB leased 
many of their earlier longitudinal EM wave interferometer (LWI) weapons to a rogue 
Japanese group comprised of the Aum Shinrikyo and Yakuza." 


Bearden http://www.cheniere.org/corres pondence/021401.htm 


In another paper, "Time Polarization - Significance and Weaponization," Bearden tells the story 
of how a KGB longitudinal wave attack was averted by the longitudinal weapons of a "friendly 
small nation." 


So as it stands, it is precarious. Not until the people demand an end of what author Jim Marrs has 
dubbed the "Rule by Secrecy," can the people's representatives tackle the big problems of a 
worldwide ban on Scalar Wars and the shifting over to an essentially oil-free economy. 


Latest Update from Tom Bearden - March 2002 


The whole situation is changing so fast that when I asked Tom to look over this article he 
mentioned the seeming contradiction when some of the above statements are taken together. At 
different times the information he has is updated so one has to keep a kind of running track. He 
was kind enough to clear up the confusion here with the situation as it stands as of March, 2002. 


"We knew of three nations having the QP weapons for some time. Then we found out last 
year that five nations had it. So that explains my using the figure "three" first (which 
represented what I knew at the time). Later I found out about the other two nations. 
China, e.g., only deployed its QP weapon this past year. So that explains the apparent 
contradiction between me using "five" in later papers and "three" in earlier ones. It was 

the best information I had at that time. Might mention that so the reader will understand 
the apparent discrepancy." Tom Bearden 


Emptiness is Full of Energy 


"The Tao is an empty vessel; 
it is used, but never filled. 
Oh, unfathomable source 

of ten thousand things! 


"Oh, hidden deep but ever present! 
I do not know from whence it comes. 
It is the forefather of the gods." 


Lao Tzu -Tao te Ching 


Afterward 


Because of the extreme seriousness of the topics brought forward in this article, I asked Tom 
Bearden to look it over to make sure I had not gotten anything too terribly wrong or mixed up. I 
did not want to pass on any misunderstanding of my own. I felt a little nervous writing to an 
eminent scientist, and hoped I had not presumed upon his time. 


But Tom was so kind as to answer immediately, and to my relief I had not gotten anything too 
terribly wrong. Here is his letter, in which he clears up a misunderstanding, and reports on his 
current health treatment, and gives a call to the young grad students to turn themselves loose in 
the whole new field of scalar electromagnetics and free energy. 


Subject: RE: Article on Tom Bearden and "Scalar Wars" 
Date: Fri, 22 Mar 2002 22:54:01 -0600 


Bill, 


Well, I must say I'm astounded at your persistence and hard work in congealing all that together. 
My compliments on a hard job quite well done. 


Couple tiny things: In the area mentioning Kervran and Kaznacheyev: Kervran was French; 
Kaznacheyev was and is Russian. Little typo of "spredding" the immune system. Should be 
"spreading". 


We knew of three nations having the QP weapons for some time. Then we found out last year 
that five nations had it. So that explains my using the figure "three" first (which represented what 
I knew at the time). Later I found out about the other two nations. China, e.g., only deployed its 
QP weapon this past year. So that explains the apparent contradiction between me using "five" in 
later papers and "three" in earlier ones. It was the best information I had at that time. Might 
mention that so the reader will understand the apparent discrepancy. 


Otherwise, it's pretty accurate. 


Just now I'm letting the weapons take care of themselves; have to, as I will be recovering now for 
nearly a year from now after the heart attack last year and discovering that I had contracted 
mycoplasia (the BW modified kind) in Canada in 1968. Finally got a test which confirmed the 
chronic mycoplasia (which I had for 33 years!). The stuff burrows inside one's red corpuscles, 
then draws nutrients from the hemoglobin, hardening it and reducing its ability to take on oxygen 
(by as much as 50% or more). The resulting symptom is loss of endurance (which I had for that 
33 years) -- the so-called "chronic fatigue syndrome". 


Many of the Gulf War Veterans who are sick also have it, though they apparently have other 
complicating factors as well. A very high percentage of persons with chronic fatigue syndrome 
also have mycoplasia. The treatment for the long-standing mycoplasma infection of that nature is 
to stay on antibiotics for a year. The only time the mycoplasma is vulnerable is when one wears 
out a red cell in normal usage, and the body makes a new red cell to replace it. The mycoplasma 
comes out of the dying cell to infect the new replacement cell, so it is exposed and vulnerable at 
that specific time and that time only. The antibiotics kills it at that time. Hence the necessity to 

stay on antibiotics for such a long time so it is continuously in your bloodstream (I've already 

been on antibiotics for over two months, and have at least 10 more months to go). We also take a 
little medical oxygen every day. 


Another symptom of the mycoplasma infection is the association of runaway fibrillation of the 
heart. To stop that, there are pills one takes, and they stop it. But they also further reduce the 
volume of blood pumped by the heart, so that this projects one right back into the hypoxia, dizzy, 
loss of balance, etc. Catch 22 situation; the fibrillation will build and cause heart attack, stroke, 
etc. if not stopped, and if stopped it puts you back in the hypoxia which can cause many things! 
With the conventional treatment, you're damned if you do and damned if you don't. Hence the 
need for a little extra medical oxygen, so you can take the "heart clamp" pill and stop the 
fibrillation, but also augment the oxygen enough to continue to survive without a stroke or some 
such. Interestingly, it's very difficult to even obtain a mycoplasma test, and Medicare fights you 
tooth and nail over paying for the oxygen. Either they will pay for it or I'll pay for it myself; it is 
absolutely necessary. 


After a heart attack, one is treated in the heart clinic by specialists who are very caring and 
excellent practitioners, but know nothing of mycoplasma infection, so not consider it even a part 
of "heart disease", and who are rather puzzled when one has no clogging of the arteries, has the 
right count of red corpuscles (largely nonfunctional, of course, but there), pumps the right 

amount of blood, etc. So they identify and treat only the runaway fibrillation, do not prescribe 

the oxygen -- and essentially place you on a regime as best they know, but one that is guaranteed 
to kill or maim you or turn you into a totally disabled person or human vegetable via stroke, 
paralysis, etc. Fortunately my family doctor will prescribe the oxygen anyway, though I may 

have to pay for it myself. Whatever works! 


However, I'm slowly improving little by little, working as much as I'm able to and trying to 
finish my book: Energy from the Vacuum: Concepts and Principles, and get it to the publisher 
for publication later this year. Hopefully the book will turn all the interested young grad students 
and post-docs loose in the free-energy area. They will not have to spend 30 agonizing years to 
get to where I am, and where a few others are, but can simply start here and go forward. Since 
speed to develop energy from the vacuum is of the essence because of the world situation, I'm 
moving on it as fast as I am physically able to. 


Meanwhile, working with the AIAS (Alpha Foundation's Institute for Advanced Study), the 
AIAS (15 authors) has now gotten about 20 scientific papers published in leading journals 
(Foundations of Physics, Foundations of Physics Letters, Physical Scripta, Optik, etc.) dealing 
with electromagnetic energy from the vacuum. Several more are either approved for publication 
or in the review process also. So slowly we are getting it into the mainstream scientific literature. 
Hopefully it will be in time, but it's cutting it close. 


Very best wishes, 
Tom Bearden 


Late update 


Massive display of longitudinal interferometers? 


UFO Fleet Taped Over Bedhampton, England 


Is this sighting a case of the testing of all the Russian (KGB) longitudinal interferometers at 
once? And coordinating their targeting through the woodpecker grid to a common place, as an 
exercise in making a massive scalar attack upon a given region? Was this a confluence of 
Russian Tesla howitzer marker-beacons? 


Sedhamnptormecngiand 


Certainly for a massive all-out scalar attack you would want coordinated movements of the target 
areas of many howitzers at once, for you could then just cut a bloody swath across a wide area, 
all the howitzer blasts marching across the land in a kind of scalar version of the "scorched-earth 
policy." All in a line, blasting, and heat, and mind waves. Or you might want to put the blasts all 
in the same place for a truly horrendous destruction. And on top of that biowar on citizens whose 
immune systems have been weakened with the quantum potential weapons. This is the latest 
version of Armageddon. 


And should any madmen gain control of these weapons, any rogue group at all, and should they 
have some agenda to radically depopulate the world, to simply kill by the billion, the means will 
be in their hands to do so. 


Update: MEG patent granted 
Motionless Electromagnetic Generator Patent Granted 


This message is from Jean-Louis Naudin, the French scientist who successfully replicated the 
Motionless Electromagnetic Generator (MEG) in France. He announces the granting of the 
patent to the MEG Builder's group at Yahoo. 


From: jnaudin509@ aol.com 


To: jlnlabs @yahoogroups.com 
Sent: Tuesday, March 26, 2002 2:20 PM 


Subject: [jlnlabs] (Info) GOOD NEWS : The Tom Bearden's MEG IS PATENTED 


Dear ALL, 


GOOD NEWS !!!! 


The Motionless Electromagnetic Generator from Tom Bearden is now PATENTED US 6362718 
granted on March 26, 2002 


US Patent 6,362,718 : 
Motionless Electromagnetic Generator ( MEG ) 


Abstract: An electromagnetic generator without moving parts includes a permanent magnet and a 
magnetic core including first and second magnetic paths. A first input coil and a first output coil 
extend around portions of the first magnetic path, while a second input coil and a second output 
coil extend around portions of the second magnetic path. The input coils are alternatively pulsed 
to provide induced current pulses in the output coils. Driving electrical current through each of 
the input coils reduces a level of flux from the permanent magnet within the magnet path around 
which the input coil extends. In an alternative embodiment of an electromagnetic generator, the 
magnetic core includes annular spaced-apart plates, with posts and permanent magnets extending 
in an alternating fashion between the plates. An output coil extends around each of these posts. 
Input coils extending around portions of the plates are pulsed to cause the induction of current 
within the output coils. 


Inventors: Patrick; Stephen L. (2511 Woodview Dr. SE., Huntsville, AL 35801); Bearden; 
Thomas E. (2211 Cove Rd., Huntsville, AL 35801); Hayes; James C. (16026 Deaton Dr. SE., 
Huntsville, AL 35803); Moore; Kenneth D. (1704 Montdale Rd., Huntsville, FL 35801); Kenny; 
James L. (925 Tascosa Dr., Huntsville, AL 35802) 


Appl. No.: 656313 
Filed: September 6, 2000 


For some technical info see my web site at : http://jnaudin.free.fr/html/meg.htm 


Best Regards 

Jean-Louis Naudin 

Email: JNaudin509 @ aol.com 

Main Web site : http://jInlabs.org 

Site France : http://jInlabs.multimania.com 


Click here to view patent # 6,362,718 


Patent Story on Rense.com: 


Rense.com 
MEG Scalar Energy Device 
Patented - Production Starts Next Year 


From Bill Morgan 
wmorgan @nycap.1r.com 
3-28-2 


Patent was granted on March 26, 2002 for "The Motionless Magnetic Generator," (MEG) US 
Patent 6,362,718, which is likely to become the first commercially available free energy device 
in history in about one year from now. The machine will provide free electricity from the 
vacuum, for the life of the device, which should be a very long life since it has no moving parts. 
You can see a picture of scientist Jean-Louis Naudin's MEG replication model at: 
http://naudin.free.fr/html/meg htm. 


It has strong magnets, coils, and a controller unit with the electronics. Naudin made the 
announcement to the MEG- builder's Yahoo group. The announcement has significance since the 
patent office has always been skeptical of devices which seem to "get-something-for-nothing." 
But according to the new science of scalar electromagnetics, the MEG does not break the law of 
conservation of energy. It's just that the energy is conserved in the fourth dimension, time, and 
not our 3-space world. 


The MEG provides electrical energy by tapping the longitudinal electromagnetic (EM) waves 
which exist in almost infinite abundance in the vacuum of space. This ocean of energy which 
permeates everything is sometimes called the "zero point" energy, since it remains there even at 
absolute zero temperature. 


Four inventors are listed: Stephen L. Patrick, Thomas E. Bearden, James C. Hayes, Kenneth D. 
Moore. 


Tom Bearden has explained the operation of the MEG on his website Cheniere.org, and also 
speaks about the new fearful weapons that can and have been made using the same "longitudinal 
waves" of the vacuum. 


The complicated physics of how the MEG works is explained in the paper "The Motionless 
Electromagnetic Generator: Extracting Energy from a Permanent Magnet with Energy 
Replenishment from the Active Vacuum,” which can be found at Tom Bearden's website: 


cheniere.org.(http://www.help4all.de/energy/MEGpaper. pdf) 


The first MEG units to be produced for sale will output 2.5 kilowatts of free electricity. Forever. 
They should be in production about a year from now. Facilities for manufacturing the device are 
being set up in an unnamed "friendly nation." 


This free electricity will flow indefinitely, without much, or any maintenance. The units may be 
hooked together to provide more wattage, so four of them would provide 10 kilowatts. After 
some production experience units will be made which output 10 kilowatts each. With a couple of 
those units a house could get off the electrical grid. 


Tom Bearden, one of the inventors has said "I will admit that the chief scientist of an important 
experimental group in a large company was rather stunned at the type of output we were able to 


obtain. The MEG may look like just a transformer, but it is not. It is a completely different breed 
of cat." This cat, it would seem, is out of the bag now. 


The ordinary EM waves we are familiar with are called "transverse" waves, to distinguish them 
from the new "longitudinal" EM waves of the vacuum. Bearden has explained in depth on his 
website cheniere.org that wherever there is a dipole (battery, generator, magnet) there is an 
unseen flow of longitudinal EM waves in that local vacuum, the only problem is in tapping that 
energy and "transducing" it to electricity. Bearden says that the problem with all the electrical 
circuits we have is that they are two-wire circuits, a loop by which half the energy goes back to 
destroy the dipole. In the MEG that closed loop is never made. So the dipole is not being 
destroyed. 


Patents are not granted on devices which do not work, so in a sense this announcement proclaims 
a new era. The MEG device itself proclaims and proves that energy is abundantly available 
everywhere, for free. We only have to build the devices to tap it. MEG type devices could be put 
into a car with an electric engine to make a truly fuel-less automobile. Electricity can be 

available in very remote places. People will be able to get off our very terrorist- vulnerable power 
grids. In an era of terrorism a highly dispersed power system would be most desirable rather than 
our centralized systems. 


What is somewhat astonishing to me is the discovery by Bearden et. al. that time itself is actually 
compressed energy, and that this free energy is actually coming from the time domain, the ocean 
of longitudinal EM waves which fill the empty vacuum of spacetime. In fact, time is energy 
compressed by the same factor that matter is compressed energy: the speed-of-light squared. 
Thus there is a new companion to Einstein's E=mc2. Can you say "E equals delta-tee-cee- 
squared?" The "tee" is time and delta-tee is change in time. 


A company has been set up to manufacture the MEG called Magnetic Energy Limited. 


The ramifications of free energy are enormous. The oil wars are not necessary. If we threw as 
much money at this technology as we are spending on the oil wars we would be free of the need 
for oil in less than a decade. With fuelless cars air pollution will be greatly lessened. Third 
world nations can raise their standard of living eventually. And the energy is free. And it never 
runs out. 


I have put together a kind of "Bearden for Beginners" article which explains some of the basic 
concepts of the current state of scalar technology. 


http://www.prahlad.org/pub/bearden/scalar_wars.htm 


The granting of the MEG patent is the herald of the new era of scalar electromagnetics, and the 
free energy which flows forever and never runs out. 


Bill Morgan 
wmorgan @nycap.1r.com 


Do the magnets run down after a while? 


Further developments: Tom Bearden clears up a question 


When the MEG patent was released many questioned the patent language which seemed to imply 
that permanent magnets of the MEG would "wear out" after awhile. I myself wondered about the 
same thing so I put the question to Tom, and here is his reply. 


Dear Bill, 
Thanks for the kind words; much appreciated. 


I'm not up to going on radio or TV, and won't be for quite some time. Still suffering from 
hypoxia, though very slowly improving, and will still be on antibiotics for 10 more 
months at least (maybe longer). 


Obviously an extensive dialog developed between the Patent office and our patent 
attorneys. As best I can understand it, the Patent office accepts the fact that a permanent 
magnet produces and emits energy, or has a history of accepting it. They do not appear to 
be at all cognizant of the broken symmetry of opposite charges, and hence of a dipole. So 
in their opinion (which seems to be vague), the magnet has to use itself up very gradually, 
or some such. So some rewrites were essentially required by the Patent office. 


All I can say is that a magnet is a very durable thing, so long as you don't heat it up too 
much or shock it to much. Certainly one will make a good 20 years, and of course there 
are plenty of magnets that have been around awhile longer. 


That said, in our earliest experiments we did "measure" some such effect, or so we 
thought, until we found that a particular instrument was bad and giving erroneous 
readings. So with a new instrument, we have not observed since then any such readings. 


Out of all that fuzziness came the inclusion of "using up the magnets gradually". So far as 
we are aware (after correcting those early readings on a defective instrument), we have 
seen no such measurements or effects since then at all. Nonetheless, just in case there is 
some very small effect in that respect, at least it's in there. 


Actually, as you are aware, capacitors and solid state components are the major concerns 
for failure, and any system does require maintenance, both periodic and whenever 
malfunction or failure occurs. The MEG is no different from any other device in that 
respect, so of course it will have a component failure rate and maintenance required from 
time to time, just as any other electromagnetic device. But without moving parts, it can be 
ruggedized and made very durable indeed. 


Please give Jeff Rense my regrets, and I do admire his work and his show. He's laying it 
in there. 


The depth of the scientific mindset against COP>1.0 is inexplicable, particularly when 
physics itself already has COP>1.0 validated experiments (such as Bohren's experiment, 


which outputs 18 times as much as one inputs by Poynting calculations), and it works 
every time. Any competent university optics lab can perform the experiment. Also, even 
the conventional texts admit that a charged capacitor or electret laid on a permanent 
magnet, so that the E of the cap or electret and the H of the magnet are at nght angles, is 
a "free energy machine". That silly thing will just sit there and pour out Poynting energy 

S = EXH indefinitely. Years and years and years. If you wait just a single year, that silly 
thing has changed the energy density of a volume of space a light year in radius, reaching 
out well beyond the solar system. Now that's a WHALE of a lot of EM energy that beast 
poured out in that year, and it will still be going strong and pouring it out at a steady rate. 
The charges and dipoles in original matter in the universe have been pouring out EM 
energy in that fashion for some 14 billion years, give or take a billion or so. It's also easy 
to see that, prior to Lorentz's ARBITRARY symmetrical regauging of the Maxwell- 
Heaviside equations, those equations prescribe both EM systems in equilibrium with their 
active environment, and EM systems not in equilibrium with it. The latter systems are 
permitted by the thermodynamics of open disequilibrium systems to perform five magic 
functions: (1) self-order, (2) self-oscillate or self-rotate, (3) output more energy than the 
operator inputs (the active environment inputs the rest of it), (4) power itself and its load 
(the active environment inputs all the energy, like a windmill), and (5) exhibit 

negentropy. That is a well-established thermodynamics. Lorentz arbitrarily discarded all 
such open disequilibrium EM systems in order to get simpler equations having analytical 
solutions and not requiring numerical methods. So he simply scrapped all the really 
interesting and challenging EM systems in Maxwell's theory. ARBITRARILY! 


That our scientific establishment continues to teach only that "half" of the theory, and not 
point out the rest to the young students, and not fund research into developing such 
systems that take energy from the vacuum, is simply inexplicable. It's a matter of total 
dogma, not science at all. 


But hopefully it is changing a little bit. At least now we cite chapter and verse when these 
things were done, and what they are, and the young grad students and post docs can go 
check the papers and make up their own minds. 


That is the real hope of the future: that we get a generation of young fellows, with 
excellent skills, who now know where all the skeletons got hidden in the closet, and 
understand that the electrical engineering model arbitrarily assumes an inert vacuum 
environment (falsified for more than a half century in particle physics) and a local flat 
spacetime (falsified for nearly a century by general relativity). 


Once they know that past history, and go read into what broken symmetry of opposite 
charges means for a dipole and for all dipolar EM circuits, they will set to and change 
that more than a century of error. In that case, we shall have numerous solutions to the 
energy crisis rather quickly, popping up all over. 


Good thing. It will certainly displace some great energy barons, but it will also free the 
populace. One can extract all the EM energy from the vacuum one wishes, anywhere, 
anytime, with ridiculous ease. One can produce that "electrical wind of energy" at will, 
by making a simple dipole and then letting it alone. The only energy problem is in how to 


then intercept some of that energy flow and "catch" it in a circuit, discharge it in a load to 
power it, and not use half the "caught" energy to kill that dipole that is gushing out the 
extracted EM energy from the vacuum. 


Very best wishes, 


Tom Bearden 


END 
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e Typical circuit has about 10-!3 energy 
collection efficiency 


e Classical View of EM 


e Curved Spacetime acts as source or sink 


e Chronic Disease Puzzling 


e Cancer Characteristics 


e Solving a Cancer Enigma 


e Cancer: Characteristics 


e Nonlinear Optics Distortion Correction 
Theorem 


e The Electronuclear Reaction: Nuclear 


Reactions in TR-Zones (1) 


e The Electronuclear Reaction: Nuclear 
Reactions in TR-Zones (2) 


e The Electronuclear Reaction: Nuclear 


Reactions in TR-Zones (3) 


e In Time-Reversed Zone: Nuclear reactions 
are biased 


e In Time-Reversed Zone: Dynamics may 
be reversed 


e Time-Reversed Zone: Significant only 
after time-density charging 


e A New Conservation of Energy Law 


e Questions on Carcinogens and EM 
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Radiation 


AS DEFINED, fields and potentials only 
exist in and on charged matter 


Serious flaws and errors in classical EM 
theory 


Electrodynamicists' Reaction to Removal 
of the Material Ether 


Reaction to Loss of Material Ether (1) 


Reaction to Loss of Material Ether (2) 


Some EM waves in Spacetime 


Air Medium Disturbances Generated 


When Air is Perturbed by a Plucked Taut 
String 


Launching a Spacetime Perturbation ("EM 
Wave') from a Wire Antenna 


Phase Conjugate Wavepairs Produce New 
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Scalar Electromagnetics (Energetics) View 
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Scalar Electromagnetics (Energetics) View 
of EM (3) 


Extended General Relativity Principle 
Extension of Work-Energy Theorem 
34 Flaws in Classical EM Theory 
MTW's General Relativity Principle 


Use of General Relativity (GR) in Particle 
Physics 


The Missing Infolded Electrodynamics 


Infolded Engines: Excluded by Present 
Physics 


Mass curves and structures spacetime; ST 
curvatures change and structure mass (1) 


Mass curves and structures spacetime; ST 
curvatures change and structure mass (2) 


At Infinite Velocity: Each Is Every Other 
Lisitsyn's Report: Brain Code Broken 
Lorentz Closed Surface Integration 


Lorentz's physically insignificant energy 
flow can be collected and utilized 


Lorentz surface integration of the Poynting 
vector around a closed surface 


Longitudinal EM Photon Interaction with 
Charge 


Mass is transparent to longitudinal EM 
waves, which move through the infolded 


interiors of internal waves, potentials, and 
fields in the mass. 
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e Pumping with Longitudinal EM waves 
Time-reverses the Mass 


e Maxwell's Quaternion Theory 


e Maxwellian Systems before and after 
Regauging 


e Maxwell's four equations reduce to: Page 1 


e Maxwell's four equations reduce to: Page 2 


e More to come 
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® Electrodynamic is seriously flawed 
— Some major flaws 
= Corrections indicated 


@ Why past corrective attempts failed 
- Force field concept is materi 
- Missing two infolded transforms (M->ST; ST->M) 


® Missing Infolded general relativity inside electrodynamics 
® Several Kinds of EM Waves in Space 


— Howto make 
= Transduction 


@ A French medical example as a deep experimental demonstration 
— Spectacular regenerative cures funded by French Govt 
— Not comprehended, therefore suppressed 


Cold Fusion examples of time-density wave effects 
= China Lake instrumental anomalies jn electrolysis 

= Explanation of anomalous behavior of instruments 

— Explanation of new nuclear reactions 

— Wave energy transduction provides excess heat 


Urge theorists to consider dramatically new reactions 


http://www.cheniere.org/images/EMfndns 1/majptssm.jpg25.4.2005 1:21:49 


http://www.cheniere.org/images/EMfndns 1/35mm%20INe98-8%20sm.jpg 


Chung's Carbon Filament Negative Resistor 


UNIVERSITY AT BUFFALO, NY 


CROSSED CARBON 
FILAMENT LAYERS 


Win 


&) SST Lf Bears 


http://www.cheniere.org/images/EMfndns 1/35mm%20INe98-8%20sm.jpg25.4.2005 1:22:16 


http://www.cheniere.org/images/EMfndns 1/sm%20A Beffect.jpg 


3. Aharonov-Bohm Effect 3.2 


= In field-free regions See: 
— E-field is zero 
— B-field is zero | 


= Potentials still exist, just no gradients 
— Cause real effects 
— Interference is the key a 
— Contain sum-zeroed substructures 


=» Does not follow from 
— Mechanics 
— Classical electromagnetics 


=» Required by quantum mechanics A 
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Absorption and emission reactions 
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DECAY OCCURS BY COMPLEX MODES, 
INCLUDING FISSION OR FUSION. 
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Absorption and emission reactions 
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By pumping the internal EM channel, process is dramatically accelerated. 
This is the body‘s normal recovery mechanism, within its limits. 


http://www.cheniere.org/images/EMfndns | /antieng 1 %20sm.jpg25.4.2005 1:25:23 


Asymmetric Regauging Produces Excess Force, 
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wire A, and then the second foot 
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Figure 32. Asymmetric regauging produces excess force, which can be used 


to do work on the regauging system. 
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e Tiny DC currents (picoamperes) 
e Pulsed DC current can be utilized 
e Pulsed magnetic fields may be utilized 


FRACTURE SITE 


@ OS, 185 TE BERDEN 


http://www.cheniere.org/images/EMfndns |/sm%20Becker1 .jpg25.4.2005 1:28:33 


RED BLOOD CELL 
DEDIFFERENTIATES 
Shucks hemoglobin coat 

Grows nucleus 


NEW CELL 
REDIFF ERENTIATES 


Turns into type of cell that 
age 


makes carti 


NEW CELL 
REDIFF ERENTIATES 


Turns into type of cell that 
makes bone 
Deposits in fracture site, 


healing the fracture 


http://www.cheniere.org/images/EMfndns 1/sm%20Becker2.jpg 


Trauma Producing 
Tissue Loss 


Local cellular effect Local nerve effect 


CNS effect Alterations in hormone 
pattem (prolactin) 


Alterations in local 
DC field pattern 
Local electrical 
effects 


pools of target coli 
pools vt 


Dedifferentiation into 
primitive mesenchymal cells 


growth 


Redifferentiation into - 
required cell types Beker & Spadaro, “Electrica stimulation of 


‘act He 208) thay 1902, 
Restoration of body p.629. 
partortissue 


http://www.cheniere.org/images/EMfndns l/sm%20Becker2.jpg25.4.2005 1:29:21 


http://www.cheniere.org/images/EMfndns 1/sm%20Becker3 jpg 


INPUT STIMULATION CENTRAL 
DC SYSTEM (PAIN) DC SYSTEM 


GROWTH 5 OUTPUT 
DIFFERENTIATION Se DC SYSTEM 


TOTAL 


CURRENT OF 
MITOSIS STIMULATION OF INJURY 


DEDIFFERENTIATION REPAIR CELLS DC SYSTEM 


“Robert O. Packer, Rj edl coh etc Pdedonpan tn 
Prana nig Bing he: [ s, Vol. 


http://www.cheniere.org/images/EMfndns 1/sm%20Becker3.jpg25.4.2005 1:30:22 


http://www.cheniere.org/images/EMfndns I/sm%20Bohren | .jpg 


Geometrical Distortion of Poynting Energy Flow 


At or near resonance frequency, in the case shown 
the energy collection _— (reaction cross section) 


increases dramatically. 


a. Around an aluminum sphere b. Around an aluminum sphere 
at light energy 8.8 eV. at light energy 5eV. 
Absorption efficiency = 18.00. Absorption efficiency = 0.1. 


Figures per Craig F. Bohren, "How can afea 6 ae absorb more than the light incident upon it? “, 
American Journal of Physics, 51(4), Apr. 1983 
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Cosmic Bootstrap: 


=) 
Before the Big Bang: Vas 


Cosmic repulsion behaved like a fluid with 
negative pressure 


The ‘universe’ inflated (expanded) as a ‘faise 
vacuum 


As the negative-pressure fluid expanded, its 


energy went up rather than down 


When inflation stopped, the false vacuum 
decayed from its excited state 


Its excitation energy was released in a single 
great burst Paul Davies, Superforce, 1984. p. 194 
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Aspects of Strong Local Asymmetry 
Nee 


® If local asymmetry is strong, conservation laws 
may be appreciably violated 


© T.€ Bearden 1995. 1986 
* Energy 


@ Properties of an object may differ appreciably for 
® Different observers 
« Different detecting means 
e One time to another 
* One position to another 


« STRUCTURING THE INFOLDED EW INSIDE POTENTIALS, 
e Strongly breaks local symmetry 
® Provides spacetime engines giving the above effects 
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Other Aspects of 
Strong Local Asymmetry 


a TTC _ 
» Local spacetime is curved © TE Besiien 100s, 1058 
= Lorentz invariance of vacuum is violated 
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aes on the Status of 
Electrodynamics 


".. itis not usually acknowledged that electro- 
dynamics, both classical and quantal, are in a 
sad state..." 

". the best modern physicist is the one who 
acknowledges that neither classical nor 
quantum physics are cut and dried, both being 
full of holes and in need of a vigorous 
overhauling..." 


*Mano Bunge, Foundations of Physics, Spnnger-Verlag, 


©) 1996 TE. BEARDEN New York, NY, 1967, p. 176. 
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_ Bunge on the Status of 
Electrodynamics and Physics 


".« itis not usually acknowledged that electro- 
dynamics, both classical and quantal, are ina 
sad state... 

",.. heither classical nor quantum physics are 
cut and dried, both being full of holes and in 
need of a vigorous overhauling..." 


"Mano Bunge, Foundations of Physics, Springer-Verlag, 
() 1956 TE. BEARDEN New ‘York, N'Y, 1987, p. 176.. 
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Bunge on tne Status of 
Classical and Quantum Physics 


".. iis not usually acknowledged that electro- 
dynamics, both classical and quantal, are in a 
sad state... the best modern physicist is the 
one who acknowledges that neither classical 
nor quantum physies are cut and dried, both 
being full of holes and in need of a vigorous 
overhauling not only to better cover their own 
domains but also to join smoothly so as to 
produce a coherent picture of the various 
levels of physical reality.” 


“Mario Bunge, Foundations of Physics, Springer-Verlag, 
() 1996 TE BEARDEN New York, NY, 1967, p. 176.. 
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Fraction of Casualties Surviving 


FRACTION SURVIVING 


10 


08 


0.0 


CASUALTIES 
(©) 1986 T & BEARDEN 
T YPE TREATMENT RECEIVED 


EXPRESSED IN FRACTION SURVIVING 
© with conventional treatment 

() With 1st generation Ptreatment 

C) With 2nd generation P-treatment 
@ With 3rd generation P-treatment 
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Differentiation and Dedifferentiation Timelines 


CENTRALIZED CONTROL OF CELLULAR 
GROWTH AND REGENERATION 


PRIMORDIAL > SINGLE 
: = 
NORMAL HEALTHY WITH SOME DISEASED 
CELLS AND FUNCTIONS 
A oBic OXYGEN-RICH ENVIRONMENT a 
TINE-FORWARD PATH re — Se 
© 1003, 1008 T.E Bearden FOR HEALING OF CELL DAMAGE 
TIME-REVERSED © TIME-REVERSED 
= —=— Ge patHFOR PATH WHEN NORMAL 
SUSTAINED : PUMPING FAILS TO 
SING SINGLE OXYGEN HEAL CELL 
— a DEFICIENCY 
ANAEROBIC AEROBIC 
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Evolution of Cells on Earth 


EVOLVE TO 
MULTICELL 
AEROBIC: 
CHANGE OF {INCLUDES MAN) 
ATMOSPHERE 
ye 
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OXYGEN) | to a 
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ANAEROBES BOTH AEROBIC 
SINGLE CELL AND ANAEROBIC) ore ee 
SHIELDED 
FROM OXYGEN * NOTE: L MITED ANAEROBIC RESPIRATION 


STILL TAKES PLACE IN HIGHER AEROBIC 
LIFE FORMS, INCLUDING MAN. 


EVOLUTIONARY TIME 
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(A proposed formal definition 
of a charged mass) 


~VACUUM ~~.) \__ 


Dad so pote ly the ile (can n of 


ane = of 
A ny vat ions. 


ohim-t 
ith many ram 


theory, 


"..cunously enough, we do not 
know exactly what charge 8, 
only what # does. Or, equafy 
significa ntly, what it does not do.” 


MiP. Silverman, And ‘vet t Mtoves: Strange 
tere and Subtie Questions inP ing: 


CambidgeU riversity Press, 1958 p. 127. 


. 
4 
S Cc) T.E.BEARDEN 1997 


An electric charge Q consists of a massless flux component and a mass component, 
coupled together (interacting). Q is a broken symmetry. The mass of the charge 
continually and violently exchanges virtual photons with the surrounding vacuum. 
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The Ubiquitous Assumption: Two 
Asymmetrical Regaugings for Net Symmetry 


You really need Your electrodynamiciet 
a Me demon, says he can make one, 
to do some free work. by regauging. 
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The Ubiquitous Assumption: Two 
Asymmetrical Reqauanee for Net Symmetry 


He saye he will do the 
Woate eaetl G for ot Hey, 


vey won't 
do any net work for you! 


(Co) 16. BEARDEN a0 
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The Ubiquitous Assumption: Two 
Asymmetrical Regaugings for Net Symmetry 


He diedainful : 
"We always iY Rat way 


We must enforce 
equilibrium and the second 
law of thermodynamics!". 


fe) TE. GARDEN 105 
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A Charged Particle Is a Coupled System 


Note: X is a coupling 
operator 


x Pte! WP 
~VACUUM — 


~ CHARGE — 
Foi \ Me Say, 
4 virtual 
Ore photon 
flux 
exchange 


o, 


"..curiously enough, we do not 
know exactly what charge is, 
only what it does. Or, equaliy 
sig nificantly, what it does not do. 

MP. Siemnan, And Yet it Mowes: Strange 


Sys terme and Subtle Questions in Physics, 


C anbridge University Pres, 93, p. 127. 


(6) 19947 . BEARDEN 


is a broken symmetry in its fierce energy exchange with the active vacuum. 


An electric charge ] 2 , 
It coherently integrates some of the virtual energy absorbs and outputs it as Poynting energy flow 


http://www.cheniere.org/images/EMfndns 1/sm%20ChgCplSys.jpg25.4.2005 1:45:39 


http://www.cheniere.org/images/EMfndns 1/sm%20Chung 1 .jpg 


Chung s Carbon Filament Negative Resistor | 
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Typical circuit has about 10-13 
energy collection efficiency 


= 
i "< = (Q 1004, 1996 Te eeaRveN 
& ep NIN 
=e Deep space 
S system 
—- Distance traveled by S in one hour is 1.08x10exp(1 2) meters. 


“= Example: 1.3 amps flowing in DC circuit, 1.8 mm diameter copper wire. J =51 A/cm 2 


! 5a. ! 
S violently transports ? provided fromthe source. 
d i= 0.1368 meters j ? sluggishly transports the energy collected and dissipated in the 
circuit. 


For the case discussed, the electron drift velocityin the circuit is about 
3.8 x 10 5 meters/sec. So Ji moves about 0.1368 meters in one hour. 
Thus J? has collected about 0.1368 meters of the ¢-filled Stube. During 
that same hour, the S-flow evoked by the power source will have 
traveled 1.08x1012meters. The ¢ of both currents is the same. Both 
are involved in the same energy-illed tube. Thus S has provided and 


transported about 7.89x1012 times as much energy along the circuit 
in one hour as the j? has been able to collect, transport, and dissipate 
as work in the circuit. Thus this circuit provides about 16'3 collection 
efficiency. 
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S Classical View of EM 


Potentials just mathematical conveniences 

— Not real 

— No internal structure, just magnitude 

Force fields primary, causative, can exist in space in absence 
of observable mass 

— All EM actions due fo force fields, none when zero 

— No action at a distance 


Ur » 


\ 
VA “sé, 
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: I. CHRONIC DISEASE PUZZLING 


SCIENCE REALLY DOES NOT UNDERSTAND 
THE MECHANISMS OF A SINGLE CHRONIC as 
DISEASE, INCLUDING CANCER 


m MANY TROUBLING FACTORS EXIST « 


4 
4 


_ 
| 


Qt 1990, 05957 © Beseien 
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CELLULAR REGENERATION SYSTEM IS UNRECOGNIZED 
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Cancer Characteristics 


Meas: one disease, but a whole range 

e Starts in damaged aerobic cell 

@ | Cell shakes off body's central control 
- Starts uncontrolled division 

— Becomes a lump 

Can sene Joga CoE Ey cells 


e Form metastases (secondary tumors i) 
Often become anaerobic O mre oe 
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CANCER: CHARACTERISTICS 


® NOT ONE DISEASE BUT A WHOLE RANGE 
® STARTS IN ORDINARY (AEROBIC) CELL 

© CELL SHAKES OFF BODY'S DICTATORIAL CONTROL* 
© STARTS UNCONTROLLED DIVISION 
© BECOMES A LUMP 

® CAN SEND FORTH CANCER CELLS 


(2) 1009 TE. Pauetew 


® THESE FORM METASTASES (SECONDARY TUMORS) 
® OFTEN BECOME ANAEROBIC (NON-OXYGEN USING) 
© ENIGMA (S FAILURE OF IMMUNE SYSTEM 
TO ATTACK SOME TUMOR CELLS 
— SUPPRESSOR CELLS MAY CURB IMMUNE SYSTEM 
= TUMOR MAY LACK ANTIGENS NORMALLY IDENTIFIED 
BY THE IMMUNE SYSTEM 
*A&A system forces cell back toward anaerobe 
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E, = TIME-REVERSED WAVE 


© 1054, 1606. 19m TE BEARDEN 


“If a scalar wave E:(r) propagates from left to right through an 
arbitrary but lossless dielectric medium, and if we generate in some 
region of space [say near z = 0] its phase conjugate replica E2(r), 


then E2 will propagate backward from right to left through the 
dielectric medium, remaining everywhere the phase conjugate of E1." 
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_ The Electronuclear Reaction: — 
Nuclear Reactions in Ti R-Zones @ 


® Nucleon interchange 
— Changes neutron into proton and vice versa 
= Athigh rate (flat spacetime assumed) 
® Statistics become skewed) due to curved ST 
® Can bias statistics toward either neutron 
or proton end 


— Biases toward transmutation of elements 
along isomer chains 


— Concept of “isomer is vastlyexpanded @ =... 
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The Electronuclear Reaction: 
Nuclear Reactions in 1R-Zones (2 


® Normal dynamics (impulses) may reverse [Se 
— Like charges attract, unlike charges repel 
— Positive charges cluster (are drawn together) 
— H+ ions (protons) may form quasi-nuclei 
— Nucleus coulomb barner becomes assistant 

® Many “impossible” reactions now possible 
— Quark access and quark flipping by EM 
— fon clustering emt bund 
— Positive charges as phase conjugate mirrors 
— Time-density waves and tme-energy charging 
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_ The 5js3 LOM G clear Reac On; 
Nuclear Reactions in TR-Zones (3) 


® Not observed until time-energy charging 

has become substantial 
— Jime delay (hours, days) 
— Jransduction of LW --> TW involved 
— Specific time-charging history of detectors 

iS involved in twnether they detect of not 
— Longitudinal EM waves become significant 
® Curved spacetime can act\as source or sink 

— May emit excess radydoy se es 


— May absorb excess radiation 
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In Time-Reversed Zone: 


— -— ie — = SE 
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Time-Reversed Zone: 
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A New Conservation of Energy Law 


Physics conserves total "energy and mass-energy" 
Now also must consider "time-energy” 


Conserve total mass-time-energy (spatiotemporal 
energy) 


Let ET = total energy, EM = mass energy, 
EE = ordinary energy, and Et = time energy. Then 


ET= EE + EM + Et ACh ee TE Barra 
(kKEt => EE>0) => ET> (EmM+ EE) 


If some Et is transduced into EE , the experiment will 
violate the old spatial mass-energy conservation law 
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QUESTIONS ON CARCINOGENS Sa 
AND EM RADIATION 


m UNRESOLVED QUESTIONS ON EM RADIATION 
— DOSAGES 
— ACTIVE MECHANISMS 
— REPLICATION DIFFICULTIES 
— MEASUREMENT DIFFICULTIES 
- WHERE, WHEN, HOW ILL EFFECTS OCCUR 


m@ SIMILAR QUESTIONS EXIST ABOUT EVERY 
CARCINOGEN 


m SCIENCE REALLY DOESNOT UNDERSTAND THE , 
MECHANISMS OF A SINGLE CHRONIC DISEASE, © 1994, 1995 TE. Bearden 
INCLUDING CANCER 

—- FACTORS SUCH AS MIND, STRESS, SPONTANEOUS 
REMISSION, PLACEBO EFFECTS, AND COMBINATIONS OF 
FACTORS ARE PARTICULARLY TROUBLESOME 

= GENERATION OF THE PLACEBO EFFECT BY THE 
REGENERATION & RECOVERY SYSTEM IS UNRECOGNIZED 
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As defined, fields and potentials only 


exist in and on charged matter 


E=Fiq . op 2x Neepotien: 


pd vacuum. 
~_ eee 
ee - cae 
Source qis a a a 
broken symmetry -_ eS 
in vacuum flux AGO ee 


SOURTE 
CHARGE 
Assumed perpetual 
motion machine Bo ae b 
= = joules continuously 


in classical EM ee fi in front 
in geometrical flow 


SoE=-Vo0 
distortion zone around 
a point coulomb 


pret dg fecha die ete. Ae se eat Seda 
exists in space in the absence Of MASS. @wirte «woe 
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Serious flaws and errors 
in classicalEM theory. 


Eliminates the Internal EM Inside the Scalar Potential, 

No Definition of Electrical Charge orof Scalar Potential, 

Equations StillAssume Material Ether Per Maxwell (Unchanged), 
Use of Force Fields in Vacuum is False (and Known to be $o}, 
Treats Charge qas Unitary Instead of Coupled System g = glqim (q). 
Confuses Massless Potential Gradients as Forces (See #3, #4), 
Does Not Utilize Mass asa Component of Force (See #29), 


Erroneously Assumes EM Force Fields as Primary Causes, 
Topology of EM ModelHas Been Substantially Reduced, 

Does Notinclude Quantum Potentialor Action ata Distance, 
Does Not Include Superluminal Velocity of Inner EM Components, 
Does Not Utilize Extended Near-Field Coulomb Gauge Effects, 
Does Notinclude EM Generatrix Mechanism forTime Flow, 

Does Not Unify Photon and Wave Aspects (Requires 7-D Hodel), 


Does Not Include Electron Spin and Precession (See #19,#24), 
Treats EM Energy As Existing In"Chunks,” Instead ofas Flow, 
Confuses Energy and Energy Collection (See #16), 
Discards HalfofEvery EM Wave in Vacuum (See #22), 
Erroneously Uses Transverse Vacuum Wave; It's Longitudinal. 
Arbitrarily Regauges Maxwell's Equations to Eliminate Overunity, 
Omits Phase Conjugate Optics Effects (The Rule in Internal EM J, 
Does Not Include EW Cause of Newtonian Reaction Force. 
Erroneously Assumes Separate Force Acting on Separate Mass, 
Confuses Detected Electron Precession Waves as Proving Trans: 
yerse EM Wavesin Vacuum (Remnantof Old "EM Fluid" Concept), 
Due to Error in String Wave, Omits the Ubiquitous Antiwave. 
Assumes Equilibrium ;NotTrue Unless Include ¥acuum Interactions, 
Higher Topology Required, to Model Electromagnetic Reality, 
Lorentz surface integration discards Poynting energy transport, 
Has nothing atallto sayaboutform of EM entities in massless space. 
Eliminates the infolded generalrelativity using EM-force as curve agent, 


Does notinclude longitudinal EM waves as time domain oscillations, 
Does notinclude EW mechanism that generates time flow and flow rate. 


wo co ce rere es re PS 
eS ee es 


@ TE VEAL ER ION UE 
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Michefson-Morley 
experiments, 1880' ‘s 


Ow ‘auead 
ether & gone, 


Trust us! The equations € aD 
donot need Seibel hs 
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REACTION TO LOSS OF MATERIAL ETHER 


Nota single 
equation was 
changed! 


a» Now we are not using 
a material ether. 
Trust us! The equations 
do not need changing. 


©) Pe BEARDEN Ma 
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i wMASSLESS " Einstein's 

: SPACETHE ae spacetime 
i PERTURBATIONS : vette, hasn't been 
Ls ADDR é *. 


Okay! We will just 
measure material 
entities, and call 
them nonmaterial. 


CAUSE 


© TE BEARDEN 1999 
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GALLOP NG WAVE. 
TRANSVERSE 
WAVE THAT VARIES 
VELOCITY ALONG 
Z-DIRE CTION, IN 
WAVE FASHION. 


TIME -POLARIZED 


(TIME ENERG Y) 
(Ex: 0.01 c- 100 c) OSCILLATIONS 
3-5 PAT IAL SCALAR WAVES. 
ENERGY DENSITY X, ¥, Z FIXED. 
OSCILLATIONS T VARIES. 
TRANSVERSE NONOBSERVABLE. 
WAVES. X AND Y TRANSDUCTION TIME DENSITY OSCILLATIONS. 
ENERGY DENSITY ——j——__ X, Y, ZENERGY DENSITY DO NOT VARY., 
VARIES: Z FIXED. TIVE DENSITY VARIES ALONG 
TINE DENSITY NOTOBSERV ABLE, BUT 
Spa ae eae TRANS DUCTION IS OBSERVABLE. 


A LITTLE, SURGE OSCILL- 
ATIONS IN Z DIRECTION. TIME DENSITY OSCILLATIONS. 


X, ¥, ZENERGY DENSITY FIXED. 
LONGITUDINAL WAVES. TME DENSITY IS NONOBSERVABLE, 
X AND Y FIXED; SURGE 


BUT TRANSDUCTION 
OSCILLATIONS IN Z DIRECTION. IS OBSERVABLE. 


TRANSDUCTION © TE BEARDEN 1938 
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Air Medium Disturbances Generated When 
Air is Perturbed by a Plucked Taut String 


The string wave and 
the holder wave 
never leave the string 


and holder 
respectively. 


= 
i OW lS oa 
=e oe oe ees ee — 


String slaps 
air medium 
Wave is pat, WAVE IN STRING (TRANSVERSE) 

: ' f Lower degree of freedom for string 
alternatively ‘ Can only vibrate mostly laterally. 
compressive = = age a DIOS 
and x = Electron 
rarefactive mS we Sas waves 

ae Nuclear 
j | \ "\ ANTIWAVE IN" proton 
4 _ ™ HOLDER waves 


© 100s, 10957. £. BEARDEN alr medium 
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Launching a Spacetime Perturbation 


("EM Wave") from a Wire Antenna 


time forward 
slap (electron) 
time reversed 
ELECTRON SHELLS 
(DAMPED) Q { dese 
Modulations of 
virtual photon flux 
‘ : f r\ Feats intensity 
"NUCLEI rh: ae intensity an 
(HIGHLY DAMPED) . fas vacu 


By omitting the nuclei perturbation wave, Maxwell 
omitted Newton's third law from electrodynamics 


© TE BEAMDEN 104 106 
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TRANSVERSE EM WAVE PLUS LONGITUDINAL EM SURGE WAVE 


PHASE CONJUGATE REPLICA WAVE 
a 
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ee 
TIME DENSITY WAVE 


Oscillates rate of flow of time 
about some average value 
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Scalar Electromagnetics 
(Energetics) View of EM 


e Potentials real; primary causes of EM phenomena 
= Force fields made by differentiations of potentials 
— Force fields are effects, not pnmary causes 


=~ Force fields exist only in, on mass partcles 


e Actions due to potentials and their interference 
= Action ata distance or locally 
— Quantum potential and hidden variables 
e Locally curved spacetime, engineerable by EM 
=- Gravity effects not necessarily negligible 
= Strong EM force or time used as agent of curvature 


http://www.cheniere.org/images/EMfndns 1/EnergEM%20sm.jpg25.4.2005 2:09:40 


http://www.cheniere.org/images/EMfndns 1/EnergEM2%20sm.jpg 


=> Scalar Electromagnetics 
(Energetics) View of EM (Cont'd) 


e Potentials have internal structure 
= Stoney/VWhittaker structure 
— Longitudinal EM phase conjugate wavepairs 


— Each wavepair is a time-polarized EM wave 

e Vacuum EM Is a potential and TEES 
microstructure com 
— stoney-VVhittaker F\wavesiepalarized waves 
= Fluctuations exnibit chaos 


e Spacetime = Vacuum = Potential = Flux 
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Scalar Electromagnetics 
= (Knergetics) View of EM (Cont'd) 


e Statistics may have hidden order (already 
chaotic) 

e Uses spacetime curvature engines to 
alter matter (inside-out or outside-in) 

e Engineerable EM mechanism generates 
rate of flow of a mass through time 

* Quantum potential with specific QP can 
be used for instant action ata distance 
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Extended General Relativity Principle 
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@) TE BEARDEN a 
® Theorem: W=k,- k, =Ak 1] 


® k must be interpreted not as energy per se, 
but as collected/collecting energy. 


e The reaction cross section A for the collecting 
process must be included. 


© Extension’ We= A(k;- k;) =AAk [2] 

® Normally 4 <1, as for elastic collision or Stokes 
emission. 

e However, 2 > 1 is now possible, for processes 
which asymmetrically self-regauge. An example 
is Letokhov's negative absorption of the medium. 

® Working models are the Patterson Power Cell” 
and Lawandy lasing without population inversion. 
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Use of General Relativity (GR) 
in Particle Physics 


e GR seldom used in particle physics 2 sens 

In cold fusion, Matsumoto* has applied general relativity 
Consistent with important cold fusion results 

Used spacetime (ST) curvature by energy density 
Matsumoto did not utilize: 

= Longitudinal EM waves 

= Time density waves 

= Time density curvatures of ST (gain = 9x10i6) 


*T Matsumoto, *Mechanioms of Electro Nuclear Collapse.” 
Proc WOCF-7, Vancouver, BC; Canada, Apr 1998, p, 88 
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THE MISSING INFOLDED 
ELECTRODYNAMICS 


Maxwellian electrodynamics has 
nothing at all to say about EM 
entities in space or their form 


' INTERNESTED SPACETIME CURVATURES 
| (VACUUM ENGINES 


ee : 
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S.K. Lisitsyn, “Nev Approach to the Amlysis of Hectroenrep halograms," 
DDC Report AD73005, p. 16-25. 
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Lorentz Closed Surface integration 
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® 1997 TE. Bearden 
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Lorentz Closed Surface Integration 


How can they use that old 
physically insignificant wind?!! 


© TE BEARDEN 1958 


Lorentz's physically insignificant energy flow can be collected and utilized. 
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all energy transport passage Is zeroed, leaving only the 
very small component of the Input S-flow that is powering 

the joule heating of the resistor. In short, only the small 

component of the S-flow that is equal in magnitude to 


the Slepian vector j? remains. This measures only the tiny 
portion of the S-flow that is “collecting” on electrons 
passing through the resistor, and therefrom being 
dissipated out of the resistor as joule heating It discards 
everything else (al Sygs and Soy). Sy, becomes Sr. 
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e Creates time-density wave pumping 
« Slowly creates time-density charging ar ve 
ia) 
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Fundamental units are arbitrary in physics 

Can express all physics in one unit -- e.g., ime 

Time is highly compressed energy 

1 sec =9 x 10j6 joules of transverse EM wave energy 
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Figure 1-8. Infolded biwave composition of a scalar potertial. 
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Maxwell's Quaternion Theory 4% 


e Quaternions: 
— Discovered by Hamilton in 1843 
— A quaternion has a vector part 
— A quaternion has a scalar part 
— First significant non-arithmetic number system 
— Higher topology than vector or tensor algebra 


e Maxwell's theory was in quaternion equations 


— 20 equations in 20 unknowns 


— Reduced to a small 4-equation subset 
by Heaviside and Gibbs 
— EM topology dramatically reduced 


© TE BEARDEN 1995, 1996 
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Maxwell's four equations reduce to: 


Page 1 of 2. 


V’® Pela Pe pets [1] 
ca 
Wate eyed Aye-82 7 Ke 
c at Cc 


Ais replaced by A’, where 
A =A+VA [3] 


The new B' field then becomes 
B=Vx(A+VA)=VxA+0=VxA=B [4] 


A new E-field will also be formed. So let 


© TE BEARDEN 1997 
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Page 2 of 2. 
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The net symmetrical regauging separates variables. 
Two inhomogeneous wave equations result: 
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Equations [1] and [2] arbitrarily changed to [7] and [8] 
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Energy, Observations and Comments 


. A Conservative Field Requires a Single- Valued Potential 

. Earth-Electrosphere and Earth-Ionosphere Capacitors 

. Earth's Poynting Energy Flow 

. The Hidden Energy Flow around us 

. Electrostatic Fields of the Earth's Electrosphere Capacitor in 
Fair Weather and Thunderstorms 


. Flow of Current and Energy Into, Through, and Along a 
Conductor 


7. Energy "collected" on a charge 

8. Fiber Fuse Effect 

9. Impact of Vacuum Engineering 
10. Lawandy's Experiment 


11. Field may be nonconservative for a multivalued potential 
12. The Ostrich Problem - Part | 


13. The Ostrich Problem - Part 2 


14. Russia had Overunity Devices in 1930s 

15. Energy output of human body 
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A circular closed path In potential > Is given by A-6-C-B"-A. 

Line integral from A around any closed path back to A is conservative. 
Along path A-8-C, work W(1) may be extracted from rolling ball. 

Along path C-B’-4, must do work W(2) on ball, where W(2) = -W/(1). 
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Figure 19. The world of physical matter exists behind a dramatic 10> filter 
in a fiery cauldron of fierce and primeval EM energy flow. 
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Figure 17. Energy collected" on a charge depends upon the charge being 
in acontinuous Poynting S-flow. When S ceases, there is no 
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never occurs in chunks, but is always a dynamic, ongoing process. 
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Figure 31. Fiber fuse effect and its strange anomalies. 
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— Every dipole's broken symmetry in its energetic exchange with 
the vacuum already freely extracts vacuum energy. 

-In power sources, the dipole gates the extracted energy out as 
S = EXH, which flows almost entirely outside the conductors. 
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Figure 28. Lawandy’'s experiment (Letokhov-Lawandy effect) with multipass, 
multicollection of energy. Formation of a quantum potential can 
also become involved. Retroreflection and self-targeting are key. 
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of intensity up to 10° 


volts per meter. 


For rough estimate: Use 1 sq. meter @) ee te exvoen 
effective area, and 1 million double- surfaces. 


Figure 20. One human body produces more energy flow than all the electrical 
power loads on earth dissipate. However, only 100-200 watts of its 
own energy output is collected and dissipated by the body. 
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EM energy continually flows from this “static” arrangement, 
without any further input of energy by the engineer. 


Figure 18. Astatic" Poynting S-flow free-energy generator. 


http://www.cheniere.org/images/Energy/016.htm25.4.2005 1:16:23 


Energy 


Topoloyy and Energy Conservation 


Example: Conservation in 
2D versus 3D topologies 


9- CONSERVATION 


'2-D CONSERVATION VIOLATED) 


é-L oe), SERVATION 


| Increasing the dynamic topology allows lower topology conser vation 


laws to be violated. The lower topology system is now an open system 
and may seemingly act as a source or sink. 
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® There is a vast new kind of electrodynamics hidden 
inside all EM potentials, fields, and waves 
_ Congiicinea EM waves and complexes 
— Oscillations in time domain = 
0 Slide 


® These complexes are an infolded pane relativity Index 
— Clustered formations of spacetime curvatures —— 

- Very J since the EN force is used as the an 
agent of curvature ib Cc 


; P Slide 
® In general relativity, similar precise complexes 
permeate and act on any mass at all internal levels oe oe 


® With this approach, one can now manipulate matter -- Slide 
living or inert -- in any manner desired, depending 
only on the level of development of the technology 


® Priore unwittingly used this to cure dread diseases 
® This is a revolution in all of science © TE BEARDEN ‘308 


@ We have uncovered the major mechanisms to utilize 
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Conclusions: Technology Practical, Proven 
Recommendation: Crash Development Program 


CTEC, Inc. 28 Mar. 1998 
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e One terrorist, one light aircraft 
with spray tank 

e 100 kilograms of anthrax 

e Flies over greater metropolitan 
Washington, D.C. 

e Calm night 

e 1-3 million casualties result* 

e Most of those stricken will die — 

e Presently little can be done a 
to save the stricken civilians 


e Attacks on several population 
centers might produce some 
_10 million or more casualties 


Oe Te aN “Per OTA Report to Congress, 1843 
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e Many foreign nations are hostile 
to the U.S. and sponsor terrorists C 
e Some 25 nations have WMD or v4 
are acquiring them 
— BW agents and weapons : 
— Chemical agents and weapons west 
— Nuclear materials and weapons eh 
e Thousands of students and emigres a 
e infiltrated teams, BW, other WMD already a 
e Castro guerrillas infiltrated over the years 
e Can do unacceptable damage to U.S. now 
e May reach first strike knockout capabili 


© OTe Ofenctw 


“Por OTA Report to Congress, 1993 


http://www.cheniere.org/briefings/DoDPriore/slides/008.htm24.11.2003 19:13:59 


Priore DoD Briefing 


e No sheiters uire overpressure, | 
BW Mitertiel mechs, showers, supplies) 
e No stockpiled vaccines, medical supplies, 


immunoglobulins, masks, suits, food, fuel 
generators, heaters, water purification units 


e Totally insufficient medical facilities, 
personnel, and emergency response teams * 


e Triage, full martial law will be required ® 


e No answer to massive decontamination problem 
e State, county, inadequately staffed 
chintly train wu et 


Previous 

and insuffi for mass casualties Slide 

e Terrorist teams, BW agents, other WMD on site, waiting 

e Water supplies, food, crops, farm animals also vulnerable 

e Electric power grid, bridges, trains, railroads vulnerable 

e Present medical science cannot save very many of the 
casualties, now or in the foreseeable future 


© te Tl ween 
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Historical Solution: Priore Treatment Therapy 


Extended Physics and Background 


Modern WMD Solution: Portable Treatment Systems 
Conclusions: Technology Practical, Proven 
Recommendation: Crash Development Program 


CTEC, Inc. 
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nonlinear optics and general relativity. 
However, nonlinear optics itself had not yet 
been born in the 1950s and 1960s when 
Priore worked out his methodology. The 
extension to general relativity has not 
been previously envisioned even to the 
present day. When the Priore project was 
suppressed by the changed French 
government in the mid-1970s, nonlinear 
optics itself was just being initiated. To 
the present day, however, there has 
previously been no inkling of the dramatic 
extension to NLO that arises by using 
longitudinal EM pump waves and thereby 
pumping in the time domain. 

It is little wonder that Priore himself did 
not understand the nature of the technical 
mechanism he was utilizing, and neither did 
anyone else, and neither has anyone else 
prior to this time. 


©) 1988 TE Beanten 
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Among other things, Pautrizel treated Return 
seriously infected immature rats with to Slide 
the Priore ray. These rats had never had Index 

a mature immune system. When they =—— 
were removed from the machine, they 

still sickened again and died, because Next 
their immature immune systems could Slide 


not resist the pathogen (Trypanosoma). 
So even though the damaged cells were 


reversed back to normal, the “normal” Previous 
immune system was unable to fight off fia. 
pathogens, which reinfected the cells 
and killed them, killing the rats, 


This established the time-reversal 
nature of the therapy. 
aN 


Slide 


TE BEARDEN 1987 
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| MECHANISM OF THE PRIORE THERAPY | 


* FACT: DISEASE-SPECIFIC VACUUM ENGINE PRESENT FOR ANY 
CELLULAR DISEASE, BY WHEELER'S PRINCIPLE 
* DISEASE CAN BE REVERSED BY CREATING AMPLIFIED . 
oe VACUUM ANTI-ENGINE (BEARDEN'S PRINCIPLE) > 
* ANTI-ENGINE IS CREATED BY PUMPING THE NONLINEAR a 
CELLS IN THE "INNER EM” DOMAIN, TIME-REVERSING THEM to Slide. 
* PRIORE UTILIZED A PLASMA TO PHASE CONJUGATE AND "INFOLD” | 3 Index 
MULTIPLE BIDIRECTIONAL LONGITUDINAL EM PUMP WAVES i 
* 17 FREQUENCIES MIXED IN A ROTATING PLASMA Next 
* PHASE CONJUGATES ADDED BY THE PLASMA Slide 
me * INFOLDED MIX INTO STRONG PULSED DC MAGNETIC — 
FIELD, WHICH CARRIED IT INTO ATOMIC NUCLEI 


Previous 


* PUMPED ALL NONLINEAR CELLULAR COMPONENTS TO —B& 
PRODUCE AMPLIFIED, SPECIFIC VACUUM ANTI-ENGINE Slide 
* NEGATED THE LONG-TERM CUMULATIVE CELLULAR 
DEDIFFERENTIATION ORDER GENERATED BY LONG-TERM 
HYPOXIA. TUMOR CELLS REVERTED TO NORMAL CELLS. 


* SCRUBBED OUT THE CUMULATED PRECANCEROUS STATE 
RESTORED THE IMMUNE SYSTEM TO HIGH FUNCTIONING 
* NO EXCESSIVE TRAUMA TO TREATED ANIMAL 


cancnee ©, Tee, eee Te ee 
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Priore's therapeutic methodology: 


Time-reverses the cells back to normal state 
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NOTE: Priore therapy MAGNITUDE OF 
treats entirebody. SUSCEPTIBILITY 
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Solution to Mass Casualties Treatment Problem 


Threat and Current Status 


Historical Solution; Priore Treatment Therapy 


Extended Physics and Background 


Modern WMD Solution: Portable Treatment Systems 
Conclusions: Technology Practical, Proven 


Recommendation: Crash Development Program 


CTEC, Inc. 
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= G.J. Stoney: 


Decomposed the scalar potential into bidirectional wave pairs. 


“On a supposed proof of a theorem in wave-motion,” Prat Mag , 
43), 1897, p. 368-373 (and several other papers) 


* E.T. Whittaker: 
Decomposed the scalar potential into a series of bidirectional EM wave pairs in 
harmonic series, where the two waves in each pair are conjugates (i.e., a 
wave/antiwave pair) and are longitudinal waves. 


"On the partial differential equations of mathematical 
physics,” Math. Ann.. Vol 67, 1803, p. 333-386. 


Showed that all classical EM -- including waves -- can be replaced by two 
interfering scalar potential functions.. (This founded superpotential theory, 
extended by Nisbet, Bromwich, Debye, McCrea, and others.) 


"On an expression of the electromagnetic feid due to 
electrons by means cf two scalar potential functions,” 


Proc. Lond. Math Soc. Series 2. Vol 1. 1904, 9, 387-372 


# R.W. Ziolkowski: 
independently rediscovered the biwave decomposition of the scalar potential and 
added the product set (in theory enabling modulations and communications) to 
Stoney and Whittaker's sum set. 
Varous papers. 1965 to date 


@ tt even oe oe 
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Subdivisions of 
Soviet Energenes 


Energetics Bioene etics Psychoenergetics 
+ Nonliving systems * Living Systems « Living Systems (Minds) 
. interferometry + Cells, sdtuler “senaen” * Thoughts, Memories, Emottons Return 
* Master Cell Control (Popp) * Conscious/Unconscious Minds = 
* Spacetime Structuring * Spacetime Structuring to Slide 
* Disease Induction, Remission + Species, Biospheric Minds ae 
* Action-at-a-Distance * Action-at-a-Distance Index 
* Quantum Potentials * Quantum Potentials 
* Scalar interferometry * Scalar interferometry 
« Hidden EM Variables + Hidden EM Variables Next 
« SWZ Effects + SWZ Effects 
Slide 
Previous. 
Slide 
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Bunge on the Status of 
Classical and Quantum Physics 
nel 
“+. itis not usually acknowledged that electro- —retun 
dynamics, both classical and quantal, areina _ Slide 
sad state... the best modern physicist is the Index 
one who acknowledges that neither classical Next 
nor quantum physics are cut and dried, both Slide 
being full of holes and in need of a vigorous 
overhauling not only to better cover their own — 
domains but also to join smoothly so as to — 
produce a coherent picture of the various 
levels of physical reality.” 


"Mario Bunge, Foundations of Physics, Springer-Verlag, 
) 1#¥ TE BEARDEN New York, NY, 1967, p. 176.. 
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/ EINSTEIN ON REVIEWING FOUNDATIONS | 


"..the scientist makes use of a whole arsenal of concepts which 


he imbibed practically with his mother’s milk; and seldom if Return 
ever is he aware of the eternally problematic character of his to Slide 
concepts. He uses this conceptual material, or, speaking more ice 
exactly, these conceptual tools of thought, as something —_ 
obviously, immutably given; something having an objective 

value of truth which is hardly even, and in any case not Next 
seriously, to be doubted. ...in the interests of science It Slide 

is necessary over and over again to engage in the critique of 

these fundamental concepts, in order that we may not uncon- Previous 


Albert Einstein, “Foreword,” in Max Jammer, 


Cambridge, Massachusetts, 1969, p. xi-xii. 
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So E=-V one point coulomb 
[Coulombic energy collection density] 
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' Fluid All Maxwell's EM entities Fluid me 
are defined only i u | 
' y in and of ' 
; Disturbed charged matter. All are Disturbed f 


material entities. There 
was no place devoid of 
mass, in the universe. 


MAXWELL'S EQUATIONS ARE MATTER-TO-MATTER TRANSFORMS | 
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THE MISSING INFOLDED 


ELECTRODYNAMICS 


Material Material 


Electric Electric 
Fluid Fluid 
Disturbed Disturbed 


al INTERNESTED SPACETIME CURVATURES . 
‘ (VACUUM ENGINES) | 
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Nonlinear Optics 
Distortion Correction Theorem 


"If a scalar wave E;(r) propagates from Previous 
left to right through an arbitrary but lossless |> Slide 
dielectric medium, and if we generate in 

some region of space [say near z = 0] its 

phase conjugate replica E2(r), then Ez 

will propagate backward from right to left 

through the dielectric medium, remaining 

everywhere the phase conjugate of E1." 


JCS (@) 104 1985, 1690 7 © DEARDEN 
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VELOCITY Scalar Potential ¢ © TE BEARDEN 1997 
* * * ETC. 
ee aS Return 
to Slide 
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; Wavepair #2 — 
SUBHARMONICS ai Nias 
Slide 
Wavepair #1 
** * ETC Previous. 
Slide 


DISTANCE 


The Structure Is: 
A harmonic set of longitudinal EM wavepairs. In each wavepair the two waves 
superpose spatially, but travel in opposite directions. The two are phase 
conjugates and time-reversed replicas of each other. Thus they comprise a 
coupled longitudinal wave and antiwave. The photons must be coupled into 
photon/antiphoton pairs (gravitons) by a strong application of the distortion 
correction theorem of nonlinear optics. Each wave in the biwave pair is a galloping 
wave. Each wavepair is a standing electrogravitational wave. in nonlinear optics, 
such a wavepair is a pump wave which pumps in the time domain. 


Note: Think of the oscillations as velocity modulations. 
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The Zero-Vector Axiom Destroys 
“Topologies within Topologies” 


e The axiom: There is a unique vector, 0, in V 


(the vector space) such that Return 
ls si ee 
e Note that V + 0i= 0;+ V; Oi = - O1= NO: _ 
SO Oi = Oj = Ox =...+ On=... ar 


e This makes all 0i equal by assumption, oe 
since there is assumed to be only asingle sta 
type 0 without real components 

e In fact, 0 is not unique. An infinite number 
of different zero-vector systems, with real 
components, satisfy the zero-vector axiom. 
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(An electrogravitational wave) 


‘ 


Return 
to Slide 
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Next 
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Slide 


A couplod EM wavo/antiwave pair infolds electromagnetic 
energy, converting it to gravitational energy. The wavepair 
becomes an electrogravitational standing wave. 


c, Wen le TE eeaaten 
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(waves with velocity v, where 0 < v 


@® Major equations of interest having UPW solutions are: 


~ Homogeneous wave equation “yoctgass ens Lu, Powe Pipe Bein 
— Maxwell equations . to Slide 
- Dirac, Weyl, and Klein-Gordon equations Index 

e UPWs are translationally invariant, and do not spread, or — 
they reconstruct their original form after a certain period. Slide 

@ UPW solutions have infinite energy. Quasi-UPWs can have a 
finite energy and can in principle be launched into space. Previous 


oh 
® Subluminal Maxwell solutions are called EM particles. Side 
Superluminal Maxwell solutions are called X-waves. 


@ Experimental results indicate such waves will be produced 
within the next few years. @ 1906 TE BEARDEN 


@ Nimtz has translated Mozart's 40th symphony at v = 4.7c. 
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Velocity modulating a longitudinal 


EM wave oscillates rate of flow of time 
— ——— EES 


_ Observer sees it this way 


Constant transverse wave magnitude 


a 
Wave oscillates its velocity along 
L its path, about a nominal value 


Wave oscillates this wa 
Constant transverse magnitude 


Wave oscillates magnitude of its 
transported t, about a nominal value 


Note: 
«+ Waves consist of photons 
* Each photon consists of onergy x time 
« Each photon carries time as well as energy ©) wer TE BEARDEN 
. 

Areeln bat ceeie over renin ene 
« Wave complexes carry dynamic time structures as well as 

dynamic energy structures 
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(Both photon and antiphoton are longitudinal) 


xv LONGITUDINAL In physics, the primary units 
PHOTON selected are arbitrary. Every- 
thing can be expressed, e.g., 
as a in terms of time alone. Thus Se 
s0 can photon spin to Slide 
Index 
Next 
VACUUM IS THISA Slide 
ENGINE SPIN 2 ENTITY? 
itis, in the time : 
; Previous 
domain. ———— 
Slide 


y 


REACTION LONGITUDINAL 
5 ANTIPHOTON 


a 


© thee, 1904 12 BTAROER 


http://www.cheniere.org/briefings/DoDPriore/slides/034.htm24. 11.2003 19:15:16 


Priore DoD Briefing 


(AE)(At) + M => (M+AM)At => M + (AE)(At) 
Flow of macroscopic time (observable photon interactions) 


Flow of microscopic time (via virtual photon interactions) 


The photon interaction ppece ie peel made ae so change and a discretized jump 
in the rate of time flow. A particle observably changes by only a single 4 t at a time. 

The background flow of time in which the jump in rate occurs, is created by the continual 
absorption and emission of virtual photons. 


@ KTH OCARDEN 
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(Use of Hidden Information Content of the Field) 
(Can Provide Action-at-a-Distance) 


Return 
to Slide 
Index 
Interference Zone —— 
(Potential gradients) 
Normal EM Energy: Next 
May be positive, or Slide 
negative, or fixed —= 
Previous 
Slide 


® TE BEARDEN 1967 


(8 to 20 harmonic wavepairs each )} 


http://www.cheniere.org/briefings/DoDPriore/slides/036.htm24. 11.2003 19:15:23 


Priore DoD Briefing 


Return 
to Slide 
Index 


Next 
Slide 


Previous 
Slide 


http://www.cheniere.org/briefings/DoDPriore/slides/037.htm24. 11.2003 19:15:28 


Priore DoD Briefing 


Deep penetration of weak signals in a dense signal 
environment, by nonlinear retroreflection 
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Return 
to Slide 
Index 


Next 
Slide 
killer cells 


E helper, 


©@ cells Previous 
; Slide 


http://www.cheniere.org/briefings/DoDPriore/slides/039.htm24.11.2003 19:15:50 


Priore DoD Briefing 


e Emission very sensitive to almost all 
external and internal influences 

e Both spontaneous and delayed 
luminescence occur 

e Photons stored in cell during the delay 


e Provides coherent, -fa inter- 
actions in biological ey = 


els an anized mo field 
at the basis of function contro! 


Return 
to Slide 
: Index 
Leakage ides ultraweak, coherent e A single delayed biophoton be 
‘ biopheton emiasion from the systom , aa able to tamer 10" reactions ina cell 
* Fractional intensity patterq: few to Ios before its release Next 
some 100s of s/cm*isec es e Spectrum almost continuous within Slid 
¢ Optimum signal-to-noise ratio optical range from 200-800 nm. lde 
Previous 
Slide 


* Biophoton emission shows biological 
m always out of equilibrium 

« Emission has holistic characteristics 

Correlations to most, if not all, of the e information function and sync of 

biological functions of the organism biological clocks (oscillators) 


Ro ho ee 


ce, WT TE GEARDEN 


e DNA, all other processes are sources 
e Single main process of whole system, 
different processes strongly coupled 


yj 


7 
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CANCER: CHARACTERISTICS 


@ NOT ONE DISEASE BUT A WHOLE RANGE 
@ STARTS IN ORDINARY (AEROBIC) CELL 

@ CELL SHAKES OFF BODY'S DICTATORIAL CONTROL* | Return 
@ STARTS UNCONTROLLED DIVISION — 
@ BECOMES A LUMP Index 
@ CAN SEND FORTH CANCER CELLS - 


Slide 


@ THESE FORM METASTASES (SECONDARY TUMORS) | previous 
@ OFTEN BECOME ANAEROBIC (NON-OXYGEN USING) | Slide 
@ ENIGMA IS FAILURE OF IMMUNE SYSTEM 
TO ATTACK SOME TUMOR CELLS 
— SUPPRESSOR CELLS MAY CURB IMMUNE SYSTEM 


— TUMOR MAY LACK ANTIGENS NORMALLY IDENTIFIED 
BY THE IMMUNE SYSTEM 


*R&R system forces cell back toward anaerobe 


CANCER-2S (©1883 TE Bearden 
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EVOLVE TO 


HANGE UF 


ATMOSPHERE Return 
TO AERORIC to Slide 
NCELUDES as 
OXYGENI Index 
Next 
Cr Ts Slide 
BIOGENESIS 
SINGLE CELL 
ANAEROBIC Previous 
ANAEROBES KILLER CELLS ORGANS Slide 
apn BOTH AEROBIC STRUCTURES 
SINGLECELL = AND ANAEROBIC) 
SHIELDED 
FROM OXYGEN * NOTE: LIMITED ANAEROBIC RESPIRATION 
STILL TAKES PLACE IN HIGHER AEROBIC 
LIFE FORMS, INCLUDING MAN. 
EVOLUTIONARY TIME 
CANCER 41 © 1903 TE Beaten 
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RED BLOOD CELLS ° 
AIR 
| Fa a e Return 
to Slide 
yy on Index 
Severely reduced c Severe pollution e Next 
oxygen transport © Slide 
e ® , (Suchas @ — 
cigarette smoke) i) : 
RED BLOOD CELLS ) ° By ‘ ca 
LUNG ——— 
SACS 
BODY ATMOSPHERE 
CANCROF @ 1099 TL. Bearden 
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MULTICELL 
AEROBIC’ 
(INCLUDES MAN) Return 
to Slide 
Index 
Next 
SINGLE CELL SINGLE CELL ae 
CENTRAL CONTROL 
OXYGEN-RICH TIME-FORWARD eas 
St PATH AS IT Slide 


DEVELOPED 


TIME-REVERSED 
Qe <= ATH FOR SUSTAINED 


OXYGEN DEFICIENCY 


SINGLE CELL ~____~ 


AEROBIC’ = —FIRST STEP IN OXYGEN-DEFICIENCY 
DEDIFFERENTIATION 


CANCHK-Of © 119) TE Bearden 
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* Two major links uncovered between : 
— The DC system and nervous system 
— The DC system and all body cells 


® Bioelectric potentials of primary importance = 
© Physiology presently considers controls limited to: inde. 
— Neural action potential a 
— Various hormone chemical agents Next 
— Chemical agents associated with DNA/RNA system Slide 
* Complete Operational Biological Control System: 
— Controls growth, healing, biological cycles, etc. cae 


— Operates in ANALOG mode; various levels of DC 
— Interlocks physically with nervous system (and may be its precursor) 
— Other chemical agents 
— Tissue growth and healing NOT INCLUDED 

® Medical community now more concerned with diseases resulting from: 
— Inadequate/abnormal growth 
— Inadequate healing 
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NEW CELL 
REDIFFERENTIATES E 


\c) 7 Te A 


Proves that cells can be eee ee conjugated) Turns into type of cell that 
dedifferentiated) or time-forwarded ( ifferentiated} makes bone 
application of very weak electromagnetic signals, when Deposits in fracture site, 


those signals contain longitudinal bidirectional EM “pump 
wave” wavepairs, which cause the cell and its parts to create 
precise vacuum antiengines. 


healing the fracture 
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Trauma Producing 
Tissue Loss os a 


Local ees effect Local nerve effect 


CNS effect Alterations in hormone 
pattern (prolactin) 


Return 
to Slide 
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Alterations in local 
DC field pattern 


Next 
Slide 


Previous 
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growth 
Phase Il r 
Redifferentiation into ar & Spadaro, “Electrical stimulation of 
roqured ell type Sra 
Pp. 
Restoration of body 
part or tissue 
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@ Standing DC potentials on intact surfaces of all living animals 
demonstrate a complex field pattern spatially related to the 


anatomical arrangement of the nervous system aT 

— Can be measured directly on the peripheral nerves lee 

- Polarity difference related to whether nerve is or is not a sensor =—— 

— Steady (weak) current flow exists Next 

— Demonstrates solid state/semiconductor phenomena : 

— Accurately reflects (amplitude and polarity) the general level of neural elle 
activity 
* Sleep versus wakefulness Previous 
e Anesthesia versus conscious Slide 


e Other parameters 
@ DC levels determine the level of neural activity 


@ Action potential system exists upon a substratum of DC 
potentials which pre-existed it 


@ DC potentials substrata had and have control functions over 
basic properties of the living organism © TE. BEARDEN 1998 
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@ Cellular processes are regulated by a precise control system 
@ Attempted toa engineering control-system theory 
@ Cells and tissues have solid-state electrochemical features Return 


which provide control signals in the control system to Slide 
-— Growth process 
— Electron transfer 
~ Semiconduction 
- Self-organizing (NOTE: implies hidden variables and nonlocal causality) Next 
@ Complex electrical events at the injury site initiate cellular Slide 
aspects such as dedifferentiation and mitotic activity -— 


@ megeneretion is a 2-step process, each with different controls 
- Electrical triggers with threshold values results in appearance of blastema : 
— Complex data transmission to blastema establishes it as a self-organizing Slide 
system capable of growth and redifferentiation 
— Mammals lack ability to produce blastemas except for bone, but partial 
regeneration growth has been shown in response to electrical stimuli 
@ Growth related to electrical more than electrochemical aspects 
@ Hematopoietic marrow as source of cells for the blastema 
— Monocytes can take place in regenerative processes in limbs 
— Lymphocytes can dedifferentiate under certain circumstances 
- Marrow elements can be induced into osteogenesis © TE BEARDEN 1908 


“RO. Becker 6A “Electical Surrulaton of Partial Lend Index 
Regeneration in Marrenats.” N.Y. Acad. Med. 48(4), may 1872. p, 6274541 


Previous 
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Corrections For the Present EM Bioeffects Model 


Return 
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soe c) 1971. 199), SO TE BEARDEN 
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Kaznacheyev's Cytopathogenic Mirror Effect 
Disease vacuum engines transported by photons and waves. 


Nga 3 oh Ma ai: MILIND cd A DO 


3 
Return 


: to Slide 
: Index 


+ Next 
| ‘Slide 


Previous 
Slide 


“h 
a een en eter teen mene etre renee net ert err en renew em Fe RET 


(©) TR PEAROUN 1677, 188? 


Note: Minimum lattice is one harmonic interval: IR to UVis such a minimum G-lattice. 


Distant induction of cellular death and diseases, by special EM means. 
Coupled photon-antiphoton pairs (gravitons) in a structured harmonic 
lattice ordering constitute the disease or disorder template. 
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MICROWAVE RADIATION OF 
U.S. EMBASSY IN MOSCOW 


BACKGROUND 


+ Began in latter 1950s 
+ Discovered on VP Nixon's trip . 
+ Initially thought to be nuclear radiation Return 


Former U.S, Embassy in Moscow. 


Discovered w/Geiger counter?) to Slide 
* High level target -- U.S. Ambassador nk 
+ Guarantees personal attention of: — 

= U.S. Ambassador to USSR 

= U.S. President Next 

= NSA, CIA, DIA, NSC, etc. ss 

= Top consulting scientists Slide 

= Leading U.S. scientific institutions 
* Two U.S. Ambassadors died, another sickened Pevous 


* Anomalous health changes in personnel, only : 
in zero-field (zero pot'l gradient) areas! Slide 
* Four U.S. Presidents requested Soviets cease 
= Cut from 18 watts/sq cm to 2 
= Then again increased 
* No one could understand what was going on 
» Aluminum screens were placed over windows 
* Moscow was declared a hazardous duty zone 


Selected clipart @ by Lotus SmartPics"™ 


@ we toe re earner 
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, Self-Targeting in Inner EM 
<@>- Channel Can Produce a Ae 
Quantum Potential 


Once OP is established, transmission 
input to one 


He nti fd Return 
single participant will simultaneously appear in all to Slide 
other participants, the amount depending on their a: 
fractions of participation with the input station. Ny Index 
Next 
Slide 
Previous 
Slide 


7 : . N 
iF T ONG 
NARROWING OF INTERACTING 
NARROWING OF INTERACTING SEL BIARE NS EeRENA 
TWO PUMPED 
s 


BEAMS, BETWEEN 
oe S. NO ee 
(a CONNECT 
D Cc 
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a. Quantum Potential Characteristics *“"“”™”"""”™ 


@ No point source 

®@ Not radiated 

ao Quantum potential between two particles 
Interaction 


does not vanish as spatial separation becomes very large Return 
to Slide 
. . I d 
b. Hidden Variable Theory and the Quantum Potential — 
Next 
Slide 
@ "A quantum particle moves as if it were subject, in addition to its Previous. 
external potentials, to a potential which is a function of its own Slide 


probability distribution.” 


Bohm's H.V.T. assumes: 
— Particle and wave function real and separate 
Wave function obeys Shroedinger’s equation 
Particle obeys classical mechanics 
Particle couples to wave function through a quantum potential 
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* Separated points are saperpened in MCST 
* intervening distance in MCST is zero 
¢ Connection is instant and bidirectional 


* Propagation through ST does not apply Beta 
* Energy or vacuum engine input to one station a 
instantly appears at each and every other station, to Slide 
undiminished in magnitude Index 
* Ultimate net-centric warfare effect Note: Once OP established, 
bee separation distance in 3-space 
—_— ( naneeneomerseeneseees. is of no consequence Next 
ol bien Slide 
FA Previous 
h ——— 
at | Slide 


Note: Vulnerability. Any other 
Station may insert energy 

or vacuum engines into the 
Same quantum potential. Phase 
¢ conjugating the hostile engine 
© TE BEARDEN 1998 can negate its effect everywhere 


http://www.cheniere.org/briefings/DoDPriore/slides/057.htm24. 11.2003 19:17:44 


Priore DoD Briefing 


And Typical Comparative Disease Curves 


Note: There is cumulative genetic damage to germ cells also. 


MULTI. MULTI 
OF IMMUNE TREATMENT @ =i ity of 
aL PATH = intens 
SYSTEM exposure 
oo Return 
a we to Slide 
DEATH OF THE HOSTIPATIENT ————— 
Index 
PERMANENT DISEASE STATE 
Next 
FULL DISEASE STATE Slide 
TRACE (LOW-LEVEL) DISEASE 
Previous 
PRE-DISEASE STATE Slide 


SHADOW DISEASE STATE 


EXPOSED WITH MOST CUMULATIVE DAMAGE 


EXPOSED WITH MULTIPLE AGENT INFECTIONS AND RECEIVING MULTITREATMENT 
i a= mae EXPOSED WiTH LESS CLMLILATIVE DAMAGE 


MOR-GLULF WAR: TYRIGAL MORMAL DISEASE WHICH KILLS PATIENT 
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Force Fields and Symmetry 
eee 


= Force fields are nature's way of imposing 
local gauge symmetries on the world Return 
= E.g., electromagnetic field is a manifestation oe 
of the simplest known gauge symmetry —_ 


consistent with the principles of special Next 
relativity = 
= For the EM case, the gauge transformations a 


correspond to changes in ‘voltage’ from place Slide 


to place 


@ T.E. Bearden 1995, 1996 
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Aspects of Strong Local Asymmetry 
SS a 


= If local asymmetry is strong, conservation laws 


may be appreciably violated 

e Energy © T.E Bearden 1995, 1996 
e Charge Return, 
e Spin to Slide 
e Momentum pee 
e Angular momentum Next 

= Properties of an object may differ appreciably for _ 
® Different observers atone 
e Different detecting means Slide 
e One time to another — 
e One position to another 


» STRUCTURING THE INFOLDED EM INSIDE POTENTIALS, 
FIELDS, AND WAVES 
e Strongly breaks local symmetry 
e Provides spacetime engines giving the above effects 
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Other Aspects of 


Strong Local Asymmetry 
el 


= Local spacetime is curved © T.E Bearden 1995, 1996 

= Lorentz invariance of vacuum is violated poe 
= May be a local "sink" or "source" oe 
= Gravitational/inertial effects from EM — 

= Translation between virtual and observable Next 

= Electrogravitational solitons Bak 

= Action at a distance eihis 
= Transmutation effects may exist Slide 


= Scalar/pseudoscalar field translation 
= COMMENT: Thus the use of infolded longitudinal 
EM fields and waves to strongly break local 
symmetry allows internested clustering of 
spacetime curvatures. These spacetime 
structures are vacuum engines, or spacetime engines. 
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—- -— V =10 ° volts 
Surface layer of | Cellular membrane 
fluid atoms surface 

oe _— d =10° meter 


E =10° volts/ meter 
Sw f(E*)= f(10") 


© 1097 TE BEARDEN 
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@ What is taught is the "interaction cross section," i.e., the 
joules collected from the associated S-flow by one point 
coulomb of intercepting/collecting charge. 


Return 
W=Vq=q (joules) [1] fon 
¢=Wiq (joules/coul) [2] 


Let @ <1 and fixed; q =n where n= Slide 
W =k, where k = (es 
® From any "finite" potential, no matter how small, an unlimited sSiide 
amount of energy can be collected, by increasing the _ 
collection (number of coulombs) (interaction cross section). 
® Actual magnitude of the potential () must be very, very large, 
since we can treat it as infinite or unlimited, via W = @ q. 


® Else Equation [1] could not be linear. 


@ TE BtaRcen 187 
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Table A1. THE VACUUM ENERGETICALLY INTERACTS 
WITH EVERY PARTICLE, CONTINUALLY. 

I I I I I QA 
@ The vacuum is: 

@ Ground (zero) state of the electromagnetic (photon) field. 

@ Ground (zero) state of mass field. 

@ Empty of observable particles or photons. 

@ Filled with non-observablie (virtual) particles and photons. 


@ Violently fluctuating microscopically and electromagnetically. ae 
@ Constantly interacting with all particles, including partially to Slide 
shielding their bare charges. Index 
B Lamb Shift - vacuum's alteration of the energy level of an electron in the 
hydrogen atom. Next 
-- Difference in energy (frequency units) is 1057.862 MHz. Slide 
-- Lamb was awarded a Nobel Prize for showing this. — 
-- Energy density exceeds that of the sun's surface! euints 


@ Casimir Effect - vacuum creates an attraction between two conducting Slide 
surfaces in close proximity. 
-- experimentally proven, well-known. ss umn suateatehiobic 


@ Cole and Puthoff proved that there is no thermodynamic reason why energy 
cannot be extracted from the vacuum as heat and power, and utilized. 


@ The common dipole is a broken symmetry in the virtual photon flux of vacuum. 
It extracts virtual energy, integrates it, and re-emits it as Poynting energy density 
flow S = ExH (which observably interacts with charged particles and magnetic 
poles). 
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(Adding Vacuum Engines) 


@® Any EM field or wave is created by (comprised of) two 
potentials which interfere with each other in a given area 
- May be either scalar or vector potentials to Slide 
- May interfere locally or at a distance a 
- Process is distance independent _— 
@ sey scalar potential is comprised of a harmonic series of 
irectional longitudinal EM wavepairs (Whittaker 1903). eee 
@ Ziolkowski circa 1985 added the interior product setto “ide 
Whittaker’s sum set. Thus he added modulations. 


Return 


® By assembling a deliberate "sum and product" set of AL 
biwaves, a scalar potential can be created having an Slide 
internal deterministic structure. 


This structures local vacuum potential/: time 
curvatures, in specific forms foupleeeh 

— Now have added vacuum engines 

- Have infolded general relativity inside electrodynamics 


(C) 1990 TE BEARDEN 
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Structured 


Internested patterns » Einsteinian spacetime 
of spacetime —__ - 
curvature | —_ 


Return 
to Slide 
Index 


Next 
Slide 


Previous 
Slide 


Demons are 
EM hidden variables 
organized into 
dynamic structures 
at all levels 


Demons work 
at all levels 


TE BEARDEN 1908 
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STRUCTURING DETAILS OF 


ancmeriias OF ACTIVE STRUCTURING Return 
evn, SPACETIME OF ACTIVE to Slide 
a \, CURVATURES "SPACETIME ie tadex 
DYNAMIC “ \ a. CURVATURES |" . 
MASS Os \\ \Sé = 
f y H/ —S_ \ Next 
é oe |/ ; 
ah Slide 


Previous 
} Slide 
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energy) and is structuri 5 curves and Atrustuees specetione obeighinns teninedt 
- Curved and struchwad Sgucatine etyites prothicn forces on niles and Me components, 
telling them how to move and structure. 


. is 
etacts can be obtained by arranging the Lis inte np EM potenti, Welds, and waves 
. Gonarel relativity ssiaibiead denne deny cotbneamabnte Ws delete of enpaninind extaeane 
st curvatures te 
Return 
to Slide 
e-to-m peste eee 
ig ee a erg spacetim < — rae 
—_ jt t. —_ \ / :* Next 


CK roel = 
“AS \ “/\™ Peis 


ten or naga > aang ce 


er ap races © TE BEARDEN toe 
Electrodynamics has a hidden but ignored electro-general-relativity 
infolded inside nceatinen: Lambe prs potentials, fields, and waves 
{in space in the absence of mass). What are presently defined as 
potentials, fields, and waves rigorously exist only in, on, and of charged 
mass, as pointed out by Aharonov and Bohm in 1959. All of this is just 
longitudinal EM waves and their interactions. 
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SIGNAL VERSUS VACUUM ENGINE 


@ 


* INFORMATION RECEIVED 


* ANY OVERT PHYSICAL 
A ACTION MUST BE 
TAKEN BY RECEIVER 


Return 
to Slide 
SIGNAL (INFO) Index 
A. Receiver must do the action itself; vacu enesey eronateeS: 
unaltered. E ‘r fuel for doing the action must be Next 
receiver extern 
Slide 
C 1994, 1956, 1997 TE BEARDEN Selected clipart by Lotus SmartPics 
<< <> ee 
VACUUM * “INFORMATION” ITSELF ACTS G _ 
ACTIVATED _____. | # VACUUM FLUX GRADIENTS = 
CHANGE ALL PARTS AND 
ENGINE (STRUCTURE) CHARACTERISTICS OF 
TEMPLATE (FORM) RECEIVER, INSIDE AND OUT 


B. Receiver is acted upon; Gy oF fuel for doing the action. ge does the 
specific action. No en or fuel for ection need 
added to receiver extern 
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e An EM potential is gravitational due to its trapped energy. 
e A local EM potential is a local curvature of spacetime. Return 


e Structured potentials are structured (nested) local Le 
spacetime curvatures; hidden variable theory applies. = 


e Structured potentials thus are vacuum engines. iced 

e Gradient-free potential penetrates the atom, into nucleus. Slide 

e With steady application, a structured gradient-free potential 
can be used to engineer the atomic nucleus at will. EPEVIOUS 


e Normal cold fusion systems structure a small fraction of = 


their potentials, by chance geometries, boundaries, etc. 
e This produces some new nuclides, but haphazardly. 


e The process can be developed and controlled. The 
nucleus can be deterministically engineered at will. 


©) 07 TE BEARDEN 
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Vacuum Engineering 
Using Inner EM Energy and Structuring to Engineer Physical Reality 


Vacuum Potential (Violent Flux) 
pus casabadescomeatal in dies sat Return 

Virtual Particle to Slide 

Flux of Vacuum) Index 
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@ /mpact of Vacuum Engineering » 


# "If they [quantum fluctuations of vacuum] can be [tapped], the 
impact upon our civilization will be incalculable. Oil, coal, 
nuclear, hydropower, would become obsolete -- and so would 
many of our worries about environmental pollution.” 


= "Don't sell your oil shares yet -- but don't be surprised if the 8 de 
world again witnesses the four stages of response to any new —— 
and revolutionary development:  siare wie uae 
— 1. It's crazy! 
—2. It may be possible -- so what? a 
—3. | said it was a good idea all along. eae 
—4. | thought of it first. Arthur ¢ Clarke ice ol ab cca 

Nov/Dec. 1994 Slide 


= Comment: 
— Every dipole’s broken symmetry in its energetic exchange with 
the vacuum already freely extracts vacuum energy. 
—In power sources, the dipole gates the extracted energy out as 
S = EXH, which flows almost entirely outside the conductors. 
— The circuit interacts with, and uses, only about 10°'* of S. The 
electrodynamicists calculate only this small S-component. 


http://www.cheniere.org/briefings/DoDPriore/slides/072.htm24.11.2003 19:18:57 


Priore DoD Briefing 


PREVIOUS 
VACUUM 
i ENGINE 


PREVIOUS 
| MASS 
c wanaveres - STATE 
pump A 
wave 2 


phase 
replica transverse 
wave (time-reversed transverse 
cee A, | 
a. Pumping with transverse EM waves b. Pumping with longitudinal EM waves 
produces a time-reversed wave. A, and A, time-reverses the mass /tself. 
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(Energy and time are canonical) 


@ Time can neither be created nor destroyed 

Its form can be changed, and it can be positive or negative 
Time can be collected or dissipated, converged or diverged 
Time can oscillate and move in waves 

Longitudinal (infolded) EM waves oscillate time 


@ Time is always in motion, and that motion is variable 
- Collected/collecting time is a continuing stationary 
change in an ongoing time flow 
- Time/collecting time can be internested and internally 
structured 


@ Time has gravitational aspects 
- Negative (trapped) time is antigravitational 
~ Emitting negative time is gravitational, to the emitter 


@ Nonlinear optical pumping can use longitudinal EM waves 
~ Pumping a nonlinear mass by longitudinal (infolded) EM 
waves pumps it in its masstime form, in the time domain 
- This creates an amplified vacuum antiengine for the mass, 
and time-reverses the mass back to a previous state 


@ 1905 TE BEARDEN 
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There is a vast new kind of electrodynamics hidden 
inside all EM potentials, fields, and waves 

~— Longitudinal EM waves and complexes 

— Oscillations in time domain 


These complexes are an infolded general relativity 
— Clustered formations o Sue ceuite curvatures 
— Very Peer! since the orce is used as the 
agent of curvature ii: 
in general relativity, similar precise complexes 


permeate and act on any mass at all internal levels 


With this approach, one can now manipulate matter -- 


living or inert -- in any manner desired, depending 
only on the level of development of the technology 


Priore unwittingly used this to cure dread diseases 
This is a revolution in all of science © TE BEARDEN 1966 


@ We have uncovered the major mechanisms to utilize 
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solution to Mass Casualties Treatment Problem 
Threat and Current Status 
Historical Solution: Priore Treatment Therapy 
Extended Physics and Background 
_ Modern WMD Solution: Portable Treatment Systems 
Conclusions: Technology Practical, Proven 
Recommendation: Crash Development Program 


CTEC, Inc. 28 Mar. 1998 
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* FACT: DISEASE-SPECIFIC VACUUM ENGINE PRESENT FOR ANY, 
CELLULAR DISEASE, BY WHEELER'S PRINCIPLE 
* DISEASE CAN BE REVERSED BY CREATING AMPLIFIED 
and VACUUM ANTI-ENGINE (BEARDEN'S PRINCIPLE) 
* ANTI-ENGINE IS CREATED BY PUMPING THE NONLINEAR Return. 
CELLS IN THE “INNER EM" DOMAIN, TIME-REVERSING THEM ==7<— to Slide 
* PRIORE UTILIZED A PLASMA TO PHASE CONJUGATE AND "INFOLD” = Index 
MULTIPLE BIDIRECTIONAL LONGITUDINAL EM PUMP WAVES — 
* 17 FREQUENCIES MIXED IN A ROTATING PLASMA Next 
* PHASE CONJUGATES ADDED BY THE PLASMA W sia 
Re * INFOLDED MIX INTO STRONG PULSED DC MAGNETIC ans 
FIELD, WHICH CARRIED IT INTO ATOMIC NUCLEI 
* PUMPED ALL NONLINEAR CELLULAR COMPONENTS TO Mi Previous. 
PRODUCE AMPLIFIED, SPECIFIC VACUUM ANTI-ENGINE Slide 
* NEGATED THE LONG-TERM CUMULATIVE CELLULAR 
DEDIFFERENTIATION ORDER GENERATED BY LONG-TERM 
HYPOXIA. TUMOR CELLS REVERTED TO NORMAL CELLS. 
* SCRUBBED OUT THE CUMULATED PRECANCEROUS STATE 
* RESTORED THE IMMUNE SYSTEM TO HIGH FUNCTIONING 


* NO EXCESSIVE TRAUMA TO TREATED ANIMAL 


camenes a 
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SURVIVORS OF N CASUALTIES 
(N = 1-40 MILLION) 
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FRACTION SURVIVING 


TYPE TREATMENT RECEIVED 


EXPRESSED IN FRACTION SURVIVING 
B® With conventional treatment 

© With 1st generation P-treatment 

® With 2nd generation P-treatment 

®@ With 3rd generation P-treatment 
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Solution to Mass Casualties Treatment Problem 
Threat and Current Status Next 
Historical Solution: Priore Treatment Therapy Slide 
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Conclusions: Technology Practical, Proven 
Recommendation: Crash Development Program 


CTEC, Inc. 28 Mar. 1998 
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Summary and Conclusions 


@ A new therapeutic paradigm of great scope 
and effectiveness has been developed 
- Will provide effective, quick treatment of mass casualties 
- Will provide cures for unknown agents 
- No pathogen strains are resistant to this process —— 


@® Results have been proven experimentally Index 
- Documented in French scientific literature 


~ Rigorous scientific protocols, eminent scientists pees 

- Technical mechanism deciphered Slide 
@ Will treat and cure many diseases Previous 

- Aids, atheriosclerosis, cancer and leukemia Slide 

- Sleeping sickness i WET 


® Portable units can be developed quickly 
- 18-month crash development program required 
- high level authority and overwatch essential 


@ Will solve the BW mass casualty treatment 
problem, both civilian and military 
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Solution to Mass Casualties Treatment Problem 
© Threat and Current Status 
Historical Solution: Priore Treatment Therapy 
Extended Physics and Background 
Modern WMD Solution: Portable Treatment Systems 
Conclusions: Technology Practical, Proven 
Recommendation: Crash Development Program 


CTEC, Inc 28 Mar. 1998 
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Recommend implementing: 


® Cris Javaloomsns Psosjreiss) 
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usage at all levels 
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| facilities, etc. 
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Final Thoughts: 


@® The current internal BW threat can sic 
and will kill more Americans than 
all our previous wars combined 


Previous 


@ The Priore technology is the only 
solution in sight that can save 
most of those casualties 
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Huntsville, AL 35801 
(256) 533-3682 Ph/ 


MAIPeEN PAN FAA Dae, 


CTEG, Inc. 


June 24, 1998 


Dr. Jane F. Kinsel, Director 

Office of Policy Analysis 

Department of Health & Human Services 
Bathesda, MD 20892 


Dear Dr. Kinsel: 


Your letter of June 8 is appreciated. However, the entire action package had already gone 
to the Assistant SecDef and also to Major General Neary in the USAF. 


The proof of a revolution in medical treatment was in the package. The basis for it is 
already demonstrated experimentally in the scientific literature, both in the U.S. and in 
France. We are speaking of something already proven, but missed by the entire U.S. 
medical community. Strong words, but true. Let me be specific. 


Any cell in the body can be time-reversed (physics term) or dedifferentiated (biology term) 
back to an earlier state, by pumping (i.e., "squeezing" in simple terms) that cell with 
longitudinal EM waves as pump waves. There are considerable papers in the French 
scientific literature showing the experimental results. 


Apply that to cancer. We are stating bluntly that all cancerous cells in the body can be 
"depromoted" back to normal cells easily. Further, the damage previously done to them 
(such as by sustained hypoxia due to contaminants reducing the oxygen-carrying ability 
normally given to it by some 60-to-80 surrounding water molecules per red cell and the 
consequent H-bonding interactions) will also be reversed. The cells can all be returned to 
healthy, normal cells again, without "killing" or "burning" or "cutting" anything. 


With some development of the technology, you can quickly and easily cure every cancer 
patient in every hospital in the United States. 


Now apply it to AIDS. Since you can time-reverse every cell in the body, you can time- 
reverse the HIV-infected cells — genetics and all — right back to normal cells with normal 
genetics. Those cells not infected and healthy, will just get a "little younger” again. 


So with that small development, you can quickly and easily cure every AIDS patient in every 
hospital in the United States. 


| would have thought that NIH would certainly be interested in such a revolutionary therapy 
which has already been demonstrated in laboratory experiments. World-renowned French 
scientists — such as the eminent parasitologist Pautrizel and research PhDs assigned 
directly by Robert Courrier, head of the Biology Section of the French Academy of Sciences, 
worked with Prioré in performing those startling experiments that proved what we are 
saying. 
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The method was rigorously shown to cure infectious diseases (Such as trypanosomiasis), 
atherosclerosis (which now afflicts millions of Americans), and terminal tumors. It was 
shown to reverse suppressed immune systems back to normal vigorous functioning. 


Please permit me to disagree with you that the examination of such is not the mission of the 
NIH. To the contrary, it is precisely the NIH which should have some of its very best 
scientists looking into this. 


The action package to DoD was to propose a crash program to develop this methodology in 
the form of a small, portable unit for treatment of mass casualties resulting from a terrorist 
BW attack on our cities (now expected in the next few weeks, as you must be aware). The 
leading Arab terrorist of the world has already promised just this. 


We are speaking of several million Americans who are going to die. They are going to die in 
spite of everything that NIH and its labs can do, even though | know you will make a heroic 
effort. With NIH present methods, you cannot do very much for those stricken Americans at 
all. Everything we have in the "normal" kit bag is almost useless against a knowledgeable 
spray attack of modified smallpox (as you know, the Russian secret BW labs have made 
and sold tons of that already, to guess who!). Or a spray of tularemia (you are well aware of 
the extreme lethality of that), or anthrax (easily obtained). It is also common knowledge that 
these terrorist teams with their BW agents are already on site in this country, waiting for the 
word to attack. This has now been officially raised to our primary Strategic Threat. 


In the face of such looming strikes on the U.S., | simply cannot believe that the NIH does not 
feel it within their mission to rigorously check out a proposed method for saving perhaps 
70% of those coming deaths (first generation equipment), and up to 90% with second 
generation equipment. 


Perhaps you just did not read the package carefully. | urge you to do so. 


Else NIH is going to look very, very bad when (1) the strikes do occur, (2) they can't handle 
them (and they cannot, as you well know), (3) they had within their hands in advance, a 
proposed methodology that could have been investigated intensely, to save millions of those 
stricken Americans. 


As a staunch supporter of NIH and especially CDC, | have to believe that there is a different 
attitude there. If NIH is not interested in a previously experimentally demonstrated method 
of saving millions of Americans, then the only recourse left is the political channel. 


| assure you that my critique of electrodynamics is well-founded, as supported by various 
leading physicists such as Nobelist Feynman (who stated bluntly that the field concept is 
wrong), Wheeler, Bunge, and so on. It is inexplicable why all our universities are still 
teaching a 130 year old abridged (Heaviside's) subset of Maxwell's theory, and one that still 
contains a material ether even though that was falsified 110 years ago! 


You already have seen the misuse of this technology by the Russians, in the decades-long 
radiation of the U.S. Embassy in Moscow. Is it not NIH's mission to understand how they 
generated all those diseases and health changes? Have you ever looked into 
Kaznacheyev's experiments showing that ANY cellular disease or disorder can be induced 
in cells at a distance by purely EM means? Have you looked into what got eliminated from 
electrodynamics by ignoring the hidden longitudinal EM inside every potential, field, and 
wave? Do you realize what ignoring that has done to American chemistry, biochemistry, 
and medical science?" 


| would hope that the NIH would at least be interested in its own mission area! 
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| challenge you bluntly to admit that no one presently understands the primary operation of 
the human cellular regenerative system. That's because its technical principle is not 
presently in our recognized physics, biochemistry, and medical science — even though it has 
been in the hard physics literature since 1903-4. Becker's epochal work came closest; since 
he only had access to the conventional EM model, it failed him. But he at least showed you 
rigorously that cells can be changed (both differentiated and redifferentiated) all over the 
map by laughably weak EM — picoamperes of current, which means persistent DC 
potentials. In the microwave radiation of the U.S. Embassy, all the health changes occurred 
in regions absent of fields — i.e., absent of bleed-off of the potentials. Hence in regions of 
stable DC potentials! With 100% correlation of the health changes to persistent, gradient 
free potentials, and 100% anticorrelation to changing potentials (i.e., fields), our own 
scientists concluded totally erroneously that it could not have been the EM radiation causing 
the changes, when their own results had just proven that it was. 


Now | ask you: Can NIH explain how it was that the DC potentials caused those health 
changes? | think not. If it could, it would understand the action package | wrote, and its 
importance. 


This is not a "political" letter. I'm just an ordinary American citizen who has done about 30 
years very hard work on this particular area. The work is good enough now to stand on its 
own merits. The scientific community will eventually accept it, about 50 years from now. 
But we cannot wait 50 years! Those millions of Americans are going to die, because of the 
bureaucracy and inaction of our own scientific organizations. Whether they like it or not, the 
U.S. scientific community is now the forefront of the struggle for this nation to survive. And 
they are failing us dramatically. 


So as a parent who wants his children to live, and his neighbors’ children to live, and those 
millions of soon-to-be stricken Americans to live also, | urge you to at least have someone 
competent in physics (and knowledgeable that the foundations of physics itself are in woeful 
shape!) check the work. Has anybody there read any of the references to the Prioré work | 
cited? Does anyone there realize that there are no EM forcefields in space? Probably not. 


Dr. Kinsel, there is a time for "business as usual" and there is a time to do some Serious 
new work. Those stricken Americans are going to be lying there. Nothing NIH can do is 
going to stop that. That's a given, and it is not my own estimate. It's the official estimate. 
And you Know you presently do not have the tools to do anything really effective about it. 


Frankly, | interpret your letter to me as just the normal "spin control" for easy disposition. | 
would hope that NIH would seriously rethink the situation, get off the "spin control" and 
“business as usual" posturing, and do something dramatically different for a change. 
What have you got to lose? A little time from perhaps two or three of your best scientists. 
What have you got to gain? Saving untold millions of American lives. A new, a/ready 
partially demonstrated cure for most dread diseases such as AIDS and cancer — diseases 
which you presently cannot do very much about in spite of decades of heroic struggle. 


Sincerely, cc: Senator Shelby, Congr. Cramer 


T.E. Bearden 
President and CEO 


CTEC, Inc. 

T.E. Bearden, President & CEO 

2311 Big Cove Road 

Huntsville, AL 35801-1351 
(256)533-3682 ph/(256)536-0411 Fax 


CTEG, Inc. 


May 12, 1998 


Dr. Harold Varmus, Director 
National Institute of Health 
Bathesda, MD 20892 

(301) 496-1766 


Dear Dr Varmus: 


We have recently sent action documents to the Director of Nuclear and Counterproliferation, Office 
of the DCS, Air and Space Operations, HQ USAF and to the DoD (General Busbee) Assistant 
Secretary of Defense, as well as several Senate and House committees, which may be of interest to 
you. For one thing, we give the technical mechanism used to generate the Gulf War Syndrome. The 
same weaponry is now being used to rapidly induce new strains of certain pathogens worldwide. | 
urge you to closely read that section of the letter to MG Neary which explains the GWS, why the 
French did not get it, and why Southern Iraqis got an increase in cancer and leukemia but not GWS. 
Also explained is how the "microwave radiation" of the U.S. Embassy in Moscow induced diseases 
for decades, and how we failed to comprehend it because the standard EM model deceived us. 


There is a way to treat and quickly cure most diseases, including the mass casualties resulting from a 
terrorist BW strike on our civilian population centers, our military bases, or our forces in the field. 
The method is little known, but was scientifically demonstrated in France in the 1960s and early 
1970s before cancellation of the Prioré Project when the French Government changed. Eminent 
French scientists worked on the project, and the results are fully documented in leading French 
scientific journals. References are listed in a separate attachment. 


Previously the Western scientific community has been unable to understand the technical mechanism 
responsible for such remarkable cures, because of serious foundations flaws in Western physics and 
electrodynamics. Foundations physicists have long been aware our science is flawed, and have 
pointed out many of these fundamental errors. However, the operational science establishment has 
not paid attention, even though physicists such as Feynman and Wheeler pointed out that the notion 
of "force fields in space" was totally wrong. 


As a primary example, there is an "infolded" electrodynamics inside all potentials, fields, and waves 
that is far more primary than the coarse EM that is in our textbooks. It is actually an infolded general 
relativity, and this is what the Russians have weaponized. This infolded EM-GR has been ignored in 
the West (but not in Russia) since 1903. 


As another example the potentials, fields, and waves of present electrodynamics are rigorously 
defined — and exist — only in the presence of mass. They do not exist in such form (force fields and 
oscillating force fields) at all in space, in the absence of mass. Rigorously, Maxwell's equations are 
mass-to-mass transforms, since Maxwell and everyone at the time assumed the ubiquitous presence 
of the material ether. In other words, to the founding electrodynamicists, there was no place in all the 
universe that was devoid of mass. Hence they defined all EM entities as entities containing mass. 
Even though Michelson-Morley experiments of more than a century ago destroyed that material 
ether, not a single Maxwellian equation has ever been changed! They still assume the material ether. 
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Specifically missing from our electrodynamics are two essential transforms: (1) the mass-to- 
spacetime transform, and (2) the spacetime-to-mass transform. In other words, these two transforms 
are "infolded" or hidden inside (comprise) the end point extremum case — the mass-to-mass transform 
actually written by Maxwell. 


But these two missing transforms are just general relativity (they correspond precisely to Wheeler's 
principle of general relativity). So general relativity has always been infolded inside electrodynamics 
as we know it, but ignored. Further, this is a very powerful general relativity, since it uses the very 
strong EM force as the agent of spacetime curvature. Hence now one can engineer a powerful 
general relativity in the laboratory and in practical devices, and even action-at-a-distance, which one 
cannot do using merely the staid and weak G-force. 


It turns out that longitudinal EM waves as shown by E.T. Whittaker in 1903 and 1904 are far more 
primary than our present EM theory and even our present GR theory. Both EM and GR are directly 
engineerable using longitudinal EM waves, including subluminal and superluminal EM waves in 
vacuum, and including action at a distance. One can engineer complexes of spacetime curvatures as 
desired, which in turn are spacetime engines (Wheeler's term). These engines can act upon mass — 
either living or inert — in any fashion desired, and at any distance desired. 


The little-known and poorly understood Regeneration & Recovery (R&R) system — as contrasted to 
the immune system — utilizes this exact "spacetime engine" methodology to restore damaged or 
diseased cells, within its limitations — "dedifferentiating” or "time-reversing" them back to normal. 
The mechanism is fully explained in the attached package. The proposed program applies this 
fundamental method to greatly amplify the effect. Thus cancer cells can be reversed back to normal 
cells, HIV-infected cells (HIV-factories) can be reversed back to normal cells (genetics and all), etc. 
This represents a dramatic and unparalleled new medical therapeutic methodology of extreme power. 
The same techniques can simply be conjugated one additional time, and used to produce diseases and 
cellular changes at a distance, including in entire mass populations, as the KGB is doing right now. 
Specifically, by impressing an extremely weak "cocktail mix" of disease spacetime engines on the 
U.S. populace, the immune systems are reacting and being "spread thin" across several "shadow 
state" infectious pathogenic conditions. Thus when an actual terrorist BW attack occurs, the lethality 
of the strike will be remarkably enhanced because the immune systems will be "thinned" in their 
ability to fend off this new pathogen. By doing it this way, BW warfare can actually be conducted 
upon the U.S. without anyone being the wiser. 


Our very survival as a nation is threatened by remarkable KGB weapons using this fully documented, 
extended electrodynamics. Bluntly, unless we take off our scientific blinders and understand Russian 
energetics weapon science, GWS and the Embassy health changes in Moscow were just a picnic 
before what is upon us. After two decades of work on the KGB energetics weapon problem, we have 
fully deciphered the technical mechanisms and what energetics is, as well as citing many of the 
Russian weapon tests and how they were done. Again, you can see that for yourself in the package. 


Now that we understand the technical mechanisms, we are proposing rapid redevelopment of the 
Prioré process, in portable suitcase-sized units to be mass produced and filtered down into the entire 
emergency community for mass treatment of lethal infectious diseases resulting from BW strikes. 
And we are strongly urging the U.S. scientific community to quickly investigate and come to grips 
with this vast new biological engineering mechanism. Our very survival depends on it. 


The inclosed documents provide an overview of the process. There is nothing else on the scientific 
horizon that can save the majority of all those stricken Americans, once the first foreign-sponsored 
terrorist teams strike our population centers with BW agents. 


Sincerely, Incls: Full package with table of contents 


T.E. Bearden 
President & CEO 


The Tom Bearden Website 


Weapons Slides 


The Tom Bearden 


: Help support the research 
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"Others [terrorists] are engaging even in an eco-type of 
terrorism whereby they can alter the climate, set off 
earthquakes, volcanoes remotely through the use of 
electromagnetic waves... So there are plenty of ingenious 
minds out there that are at work finding ways in which 
they can wreak terror upon other nations...It's real, and 
that's the reason why we have to intensify our 
[counterterrorism] efforts." * 


Secretary of Defense William Cohen at an April 1997 counterterrorism 
conference sponsored by former Senator Sam Nunn. Quoted from DoD 
News Briefing, Secretary of Defense William S. Cohen, Q&A at the 
Conference on Terrorism, Weapons of Mass Destruction, and U.S. 
Strategy, University of Georgia, Athens, Apr. 28, 1997. 


Slides 
(covers period up to 1999) 


e The Coming Strategic Attack on the United 
States 


e Outline 
e Loss of two separate A-10 Warthogs in 1997 


e Typical ABM Defenses (Widely Deployed 
by mid-70s) 
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e Launch Phase Anti-Missile System 
e Launch Phase Anti-Bomber System 


e HC-130s Engines Quit, Aircraft Crashes 
Nov. 22, 1996 


e 1996 Actions by this analyst 


e Additional Information Exists: Not 


Analyzed, Not 
Integrated in Briefing 


e Kill of Arrow DC-8, Gander AFB, Dec. 12 
1985 


e Satellite Photos of Plumes in Soviet Arctic 
Since 1974 
See "Fer de Lance" for additional 
information 


e Aum Shinrikyo ("Supreme Truth" Cult), 
Shoko Asahara, Leader 


Aum Shinrikyo - Anatomy of a Dangerous 
Cult 


e Ashkhabad Problem and Its Solution 


e Strange Characteristics of Iran Quake, Sep. 
1978 


e Iran Earthquake, September 1978 

e Situation Now (Assessment) 

e Situation Now (Assessment 2) 

e Aspects of Strong Local Asymmetry 


e Mass Casualty Problem: Aerial Anthrax 
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Spray on Washington, D.C. 


Present Status of the WMD Threat to the 
United States 


Some Present Problems in the U.S. WMD 
Defense Capabilities 


Internal Terrorist Threat with Weapons of 
Mass Destruction: Now & Future 


Attempt to Ban Energetics Weapons 
Worldwide 


Brezhnev's Schedule 


Large glowing Tesla globe witnessed in Red 
China by hundreds 


Cold Explosion -- 9 April 1984 Near Kurils, 
and formation and growth of spherical shell 
(globe) 

Sequence of Events 


Cold Explosion -- 9 April 1984 Near Kurils, 
and formation and growth of spherical shell 
(globe) 

What They Were 


Cold Explosion -- 9 April 1984 Near Kurils 
(Plus additional weapons effects) 


Countering Insane MAD Systems: 
Find Loophole, Exploit It 


Next Generation Counter to Both Sane and 
Insane MAD systems 


Simultaneous Dudding of Nuclear Weapons 
Worldwide 
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e Simultaneous Dudding of Nuclear Weapons 
Worldwide 


e Operation Divine Wind II 
e Advanced EMBW Applications 
e EM Biological Warfare (EMBW) 


e Microwave Radiation of U.S. Embassy in 
Moscow 


e Pentagon EMI Studies, 1989 
e EM Missile Practice (6 slides) 
e Subdivisions of Soviet Energetics Program 


e Communism's Goal 


e Manuilsky's Goal vs. Status Today (Dec. 
1996) 


e Professor Hellman, German Scientist 


Released from Work in Soviet Union 


e Hemispheres and Globes of Light (4 slides) 


e How Could Such Superweapons Ever Be 
Concealed? 


e Soviets Easily Concealed These 
Superweapons for Four Decades 


e Microscope-type, laser-like interferometer 
for inducing quick o-decay in samples of 
otherwise longer-lived isotopes 


e Longitudinal Wave Interferometry: 
Endothermic 
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Longitudinal Wave Interferometry: 
Exothermic 


U.S. Air Attack on Libya, April 1986 


Lightning Wall 
circa 1959-1960 


Lisitsyn's Report: Brain Code Broken 


Large Longitudinal Wave Interferometer 
(LWI) Accident 


Large Longitudinal Wave Interferometer 
(LWI) Accident 


Use of Hidden Information Content of the 
Field Can Provide Action-At-A-Distance 


Two Types of Mutual Assured Destruction 
(MAD) System 


Psychoenergetics Weapons Teams Mentally 
Disable All Personnel 


Strikes Against Special Ship and Energetics 
Weapons Sites 


"Mindsnapper" Attack on Special Ships and 
Energetics Weapons Sites 


How Much Off Guard Are We? 
(7 Slides) 


Possible Targets: 1995-9 Escalation Phase 
Propagation of Weapon Effects 
Yugoslav Earthquake, Followed by Cold 


Explosion 
April 15th, 1979 
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e Countering an Insane QP Weapon 


e Gulf War Disease: KGB QP Weapon 


Induced ST Curvature Engines for a 
Cocktail of Diseases 


e Self-Targeting in Inner EM Channel Can 
Produce a Quantum Potential 


e Mechanism for Producing a Quantum 


Potential 


e Major Principles for Use of Quantum 
Potential Weapons 


e Major Principles for Use of Quantum 
Potential Weapons (2) 


e Instantaneous Communication by a 
Quantum Potential 


e Participants in a quantum potential share a 
common multiply-connected spacetime 
(MCST) 


e Quake in Tangshan, China 
28 July, 1976 


e Exchanging Earthquakes 


e Instant Communication by a Quantum 


Potential 
e Westerners Do Not React to Slow Threats 
e Characterizing a Given Risk or Risk Factor 
e Technical Risk Management 


e Aum Shinrikyo's Sarin Facility 
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e In Scalar Beam Interference Zone 


e Physicist Schappeller Auralaz Munster, 
Austria 


e Initial Soviet Plan for Cold War, After WWII 


e Josef Stalin: Absolute Dictator 


e Exploding any Resistance by Operational 
Scientists 


e Significant Soviet Statements 


e Captain Svoboda Dives Headlong to Her 
Death 


e T-polarized Beam Projector 

e Possible Tests (1) 

e Possible Tests (2) 

e Possible Tests (3) 

e Possible Tests (4) 

e Mushroom Cloud Rising From Sea 


e Launches from Cape Canaveral and 
Vandenberg AFB Provided Practice Targets 
of Opportunity 


e The sinking U.S.S. Thresher, with her 
controls jammed, implodes when she 
reaches crush depth 


e Embodiment of an instrument array 
sufficient to discriminate when time-density 
charging has occurred, and that transduction 
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of time-charge decay has occurred. 


e Time-Polarized EM Wave Interferometer 


Creating Space-Time Curvature Engines in a 
Distant Interference Zone 


e Transmutation of Radioactive Nuclei at a 
Distance 


e Transmutation of Radioactive Nuclei 


e Typical Tesla Shield, Northern Route of 
Japan 


e A Curious Tide in Human Affairs 


e Large Scalar EM Interferometer (LAST) 
Accident Near Urals, 1958 


e The Superpower Paradox: Asymmetric 


Cheap WMD Strategic Strike and 
Destruction 


e The KGB/Yakuza-Aum War Plan 


e Why Western Science is Ignorant of KGB 
Energetics 


e Transmutation of Radioactive Nuclei at a 
Distance 


e TheYakuza 


e Yugoslav Earthquake, Followed by Cold 


Explosion 
April 15, 1979 


* Note that the Secretary did not speak the words in 
square blocks; these were added by the writers later, 
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probably to "soften the tone" of the Secretary's 
information release. So the Secretary confirmed that 
some nations of the world -- not just some ragged 
terrorists, as the writers tried to imply for spin control -- 
do possess novel electromagnetic weapons and are 
using them to induce earthquakes, engineer the weather 
and climate, and trigger volcanic eruptions. 
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Outline 
Background: Classical Electromagnetics (and Defects) 
Background: Energetics (Scalar Electromagnetics) 
Background: Soviet Energetics Weapon Development 
KGB/Communist Plans 
Countering of Soviet/KGB/Communist Plan in Mid-80s 
soviet Economic Collapse and Adaptation of Plan 
Weapons Bleed-Out: KGB/Russian Mafia 
Yakuza: The Japanese Mafia -% 
Aum Shinri Kyo (Supreme Truth) Cult 
Coalition: Aum/Yakuza/AGB/Communists/Russian Mafia 
Operation Divine Wind ll: Three Phases 

- Phase |: On-Site Training Phase (Completed) 

- Phase II: Escalation Phase (In Progress) 

— Phase Ill: 1997 Strategic Strike on the United States 

— Support Plan A: Feints, Deception, Sabotage & Terrorism 

- Support Plan B: Test Range 

= Support Plan C: Worldwide Weather Engineering 

— Support Plan D: Strategic and Combat Intelligence 
special Information 
Recommended Actions ©) tet, son NE sean 
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Loss of two separate A-10 Warthogs in 1997 


e A-10 Mysterious Flyaway and Crash - April 
2, 1997 


e Death of Second A-10 Pilot - May 27, 1997 


e Captain Button's Mysterious Flyaway and 
Eventual Crash 


e Death of Second A-10 Pilot - May 27, 1997 
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Armed with: 
- Four 500-lb bombs 
- 30 mm Gatling gun 
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e Captain Amy Svobody 

® Night training mission 

e From Davis-Montham AFB 

® From same wing as Captain 
Button, who flew his A-10 
off course for over an hour 
and then crashed on April 2. 

@ Climbout from ordnance Companion A-10's 
delivery on target 

e Nosed down sharply and 

dived into groun 


«= Experienced night 
flyer & Instructor 

« Nosed sharply over 
and flew inte ground 


«Psychoenergetic kill 


© Te BEARDEN 1998 


Psychoenergetic weapon induced instant hypnogogic state and 
raverted Sveboda ewanea of up and dae ge 
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A-10 Mysterious Flyaway and Crash 


April 2, 1997 


Armed with: 


- Four 5004b bombs 
- 30 mm Gatling gun 


11:8 am. 
Breaks Formation 


nea Goldwaer Range}; — 


New York 
Mountain 


4 : 
ih ee 


Ap 


Figure 14a. Captain Button's mysterious flyaway and eventual crash. 
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Death of 2nd A-10 Pilot May 27, 1997 


@ @ Captain Amy Svoboda 
Rates gin @ Night training mission “fireuemean” 
of psychoenergetics fy © From Sue wig es Conenn “fewits whan 
a re a Button, who flew his A-10 vayeleaneroeiee 
off course for over an hour 
and then crashed on April 2. 


Almost certainly a second 
psychoenergetics strike 


~~) _ 


<a 


Psychoenergetic strike induced an 
instant hypnogogic state, shifted pilot's 
sense of up and down. Svoboda corrected and 
"climbed out" after target attack, and 

fiew into ground, dream-perceiving down was up, 


© TE. BEARDEN 1997 
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EARTH'S SURFACE 
SOME OPERATIONAL MODES: 


STRATEGIC * METAL LATTICE SOFTENING 
BALLISTH + ANTIAVARHE AD 
MISSILE * GLOBAL SHELL 
ATTOMTION « HEMISPHERICAL SHELL heey 
« MULTIPLE SIMULTANEOUS TARGETS 
@ Le. REARDON 16 * MULTIPLE SIMULTANEOUS MODES 
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\ONOSPHERE 
PHASE 


CONJUGATE 
~. REPLICA 4. 
i ee (MAY BE HIGHLY * 
S, FIED) we 
*~, 


—. 


SSA 


SOME OPERATIONAL MODES: 

* SIMPLE TRACKING 

* PHASE CONJUGATE TRACKING 

* ENGINE COMBUSTION COOLING 
Hla te + EMP INSERTION 

OTHER AIC * ELECTROMAGNETIC MISSILE STRIKE 
TAXIING, OR * ELECTRICAL INTERFERENCE 
TAKING * METAL LATTICE SOFTENING 

* ANTI-PERSON NEL 


* HEMISPHERICAL SHELL 
* MULTIPLE SIMULTANEOUS TARGETS 
* MULTIPLE SIMULTANEOUS MODES 


(c) 1.£. BEARDEN 1906 


http://www.cheniere.org/images/weapons/ABsyssm.jpg8.11.2003 1:21:53 


http://www.cheniere.org/images/weapons/HC 1 30kilsm.jpg 


Compare to China Airlines 
Flight 006, 19 Feb. 1985 
off San Francisco, bound 

_ from Taipei to Los Angeles 
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CTEC PROPRIETAR 


1996 Actions by this analyst 


s |n July 1996, with the kill of TWA-800 it became 
apparent that the KGB/Communists were ptaparing 
a massive strategic energetics attack upon the U.S. © T& BEArSeN 997 

e Began intensive, nearly round-the-clock effort to uncover 
what was happening, and what had occurred in KGB/Com gx 
weapons since 1991 

e Began preparing full-up set of briefing slides simultaneously 
—\n early 1996, had briefed J6 on scalar EM, per his request 
— Had strongly suggested a follow-on weapons brief 

— Adamant opposition by NRL, NOL, others 

® Similar whl) Serer attack scenario in 1986 was 
countered. Soviets at that time did not possess 
operational QP weapons, and so could not successfully 
overcome dead-man fuzing 

— Also could not dud nukes worldwde, because OP required. 
— First lab prototype OP test was in April 1986 

e KGB had solved the dead-man fuzing problem by OP's. . 
Deployed circa 1989-1990. Some earlier weapons then leased. 
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Kill of Arrow DC-8, Gander AFB, Dec. 12, 
1985 


e Slide | 
e Slide 2 
e Slide 3 
e Slide 4 
e Slide 5 


e Slide 6 
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KILL of ARROW DC-8 
Gander AFB, Dec. 12, 1965 


* SOVIELEN) Missile Weapon SinkKe pracuce 
IVD WEEKS CanienatbGape Canaveral 
> Offset from night shuttle launch 
a ~ ElVimissile photographed by Bob Gladwin 


~ Associated marker beacon photographed 
4 Geile eaiee) salir os) finielisghe|= 
© Half thoughticing, half disagreed intensely 
. “Dueto icing” approved with halfabsent 
F separate dissenting nnding issued 
Mess erietsilss siiclice) braii/Seosere arial 
» Feared terronst bomb, VidEast sponsor. 
+» Pressured Board, Gen“OTi-bulldozed'site 


~ 


e Lack of icing on aircraft later validated ® 
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FILL of AP ROW Dt 
Garter APS, Des. 19, 13285 


Eyewitness observed beams form in the sky 
Saw streak-down and strike of EMM missile 
=— Struck right fuselage ahead of the engines 
= Hole Was bummed through tiselage there 
= Photo of hole published in AW esi 
= No explosive residiies on hole r 
. Consistent with ignition and outgassing of 
plastics in forward cabin 
Consistent with pre-crash HCN deaths 
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;ULL of ARROW DG-4 
Gander Ars, Dac. 12, lays 


Combustion cooling reduced thrust during runup 


Emulated reducing specific thrust by jcing ; 
struck with Ell missile, at liftott 
al 


Hole in nghttuselage, ahead of engines 

Not normal explosion; no maternal ingested 

EN missile explosively ignited|plastics inftorward 

cabin; OUigassed poisonous HCN 

Autoosles: rlalf iis vsssngers dise fron Gy) 

inhalatiofierc ewaaneic asic, 

Data recorders recorded Veriical|sprke or hit 
Materials handlers later mysteriously sickened with 
symptoms of longitudinal EM radation induced illne&s 
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ri OLA ON ets io Vw io=ts 
Gander AFS, Dec. 12, 1SBa 


Combustion cooling reduced thrust during runup 
Emulated reducing Specific thrust by icing 
Sai vite esi en eial isa 

Hole in right fuselage, ahead of engines 

Not normal explosion; no maternal ingested 

ENV missile explosively ee plastics in fomvard cabin; 


Cilgassed poisonous H wi 
ufopsies; Halfiie passengers ded srom AEN 
inhalation # J 
before plane Crashed 
Data recorders recorded vertical spike of hit 
Materials handlers later mysteriously sickened, with 
symptoms of scalar-EM radiation induced illness 
i Eye witness observed formation and stike offiie 
5 ds: Slee tromagnetic missile 


‘ 
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a . ‘ ry 
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is Tepiet 
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Death of the Arrow DC-8& 


Dec. 12, 1965 eipecen 
ander, Newfoundland AIRCRAFT GLOWING 
S ‘ nd (THRUST REDUCED) 
ENGINE THRUST 
IS REDUCING 
” inl 
W7, f a z 


= a we hae 
—, —_—— ee — a a dees 
IN EF A 


| “EM MSL STRIKE" 
oe) (MULTIPLE wr CYANIDE 
INSTRUMENT INHALATION 
KINDLING 
(SELF -TARGETING) 


+ 
TAIL DOWN 
- CRASH 7 


ELECTROSTATIC |EXPLOSIVE 
COOLING OF /PLASTICS 

ENGINE J/GNITIOM, FIRE, 
COMBUSTION OUTGASSING 


ABOUT ONE-HALF 
THE OCCUPANTS BIE 


GRAVITON RADIATION DECAY 
(EXPOSURE OF RECOVERY 

PERSONNEL TO LONGITUDINAL 
EM WAVE RADIATION 


GRAVITON CHARGING 
OF ATOMIC NU CLE) 


-HIGHLY CHARGED PULSE 
INTO ATOMIC NUCLEI 
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»4 Satellite Photos of Plumes g 
ge in Soviet Arctic Since 1974* 
= Two aircraft flew through for analysis 
—Solid material, mostly ice, a little clay 
— Much colder than surrounding air 


— Signature of cold exhaust from exothermic 
sealar interferometry operations DD, 

— No volcanic material #, 

—No radioactive material ¢ %* 
«May be 2 to 3 times as many incidents 

— Only examined satellite imagery in winter 

— Only periodic satellite coverage 

—Hypothesized methane venting, cloud seeding 


ic) TE BEARD "As of 129 this infor ion 
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AUM SHINRIKYO 


(“SUPREME TRUTH" CULT) 


Shoko Asahara, Leader 
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Ashkhabad Problem 
and Its Solution 


= PROBLEM: 
— Stress increasing in two-plate fault zone 
— 1,000 shocks yearly 
—Kara Kum canal 
-Hydraulic pressure 
-— 1948: Ashkhabad 80% destroyed by quake 
= SOLUTION: 


— Stress-relieve plate stresses from fault 


» [MPLEMENTATION: 
—Induce nearby earthquake 
~Deceive by predicting a quake, setting off 

nuclear explosion 


X 


(e) 1996 TE BEARDEN 
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Strange Characteristics 
of Iran Quake, Sep. 1978 


= Signatures io SA Te RE 
—7.4 on Richter scale 
—No aftershocks: 6.0 expected (normal) 


— Strange epicenter 
— Anomalous depth a 
= Deception 

-10 MT Soviet nuclear explosion 36 hours 
before the quake 

—Prior disinformation regarding Soviet 
attempted development of focusing shock 
waves from underground nuclear 
explosions, to cause distant earthquakes 
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lran Earthquake g 
Sept. 1978 


= Killed 25,000 lranians 
=» Soviet city of Ashkhabad saved 


= Soviets "predicted" quake 
in advance; then induced it 

= Quake had serious anomalies (signatures) 

= Deception measures were used by Soviets 


—Prediction in advance 
-"Theory” of quake-induction by nuclear explosions 


—Fired underground nuclear explosion as 
"Red Herring” candidate for cause x 


Prim 
ae on id 
ma 
i. a 
en 
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Situation Now (Assessment) & 


night ordnance delivery on target, was struck with 
psychoenergetic weapon takeover. Sense of vertical 
Was reversed. She perceived herself diving, sharply 
corrected, and dove headlong into the ground. 


Additional aircraft kills uncovered, including one 
4-engine aircraft whose engines all failed. This 
closely repeats the earlier 1985-1987 scenario. 


Korean Airlines Flight 801 crashed on Guam on 
anniversary of loading of the atomic bomb that was 
dropped on Hiroshima in WW Il. The Enola Gay, 
which dropped the bomb, took off from Guam In wee 


morning hours of August 6, 1945. The local opns 
order on Guam was also issued on Aug. 5. fee 
« Presently the Coalition (KGB/Communists/Aum 


Shinrikyo/Yakuza) is waiting for proper time to 
launch the final strike. It is still on. © rom roma stones 


= In May 1997: second 4-10 pilot (lady), in pullup from © 
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Situation Now (Assessment 2) 


= April 97: Mind control test against Captain Button: 
- Demonstrates ability to control crewman in 
complex operations for more than one hour. 
— KGB requires one hour total QP crew control 
on a site to have crew disable insane QP wpns. 
= Once QP systems disabled, Mindsnapper attacks 


and instantly kills every living thing in QP site area. 
Contaminates area for months (emits ngitucinal 
orms 


EM wave radiation, which disrupt any life 


attempting to enter struck area). Sites nullified. ........... 
= Mind control over one crewman requires one 


weenon system plus up to 20-30 operators for | 
controlling thoughts, hearing, perceptions, etc. 
® In Apr. 97, KGB building and deploying weapons 

pile ria ing crews. Reedy ving $99.2000. 


for new attack 7 
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Aspects of Strong Local Asymmetry 


e If local Sey Amey is strong, conservation 
laws may be appreciably violated 
— Energy 
= Charge 
— Spin 
= Momentum 
= Angular momentum 


e Properties of an object may differ 
appreciably for 
— Different observers 
= Different detecting means 
— One time to another 
= One position to another © 7 E Bearden 1995, 1996 
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e One terrorist, one » light 2 aircraft 
with spray tank 


e One kilogram of anthrax 

e Flies over greater metropolitan 
Washington, D.C 

e Calm night 

e 7-3 million casualties result* 

e Most of those stricken will die 

e Presently little can be done 
to save the stricken civilians 

e Attacks on overs i pereren 


centers might produce some 
10 million or are casualties 


ee |e Ses “Per OTA Report to Congress, 1999 
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e Many foreign nations are hostile 
to the U.S. and sponsor terrorists 


e Some 25 nations have WMD or 
are acquiring them 


—- BW agents and weapons 

— Chemical agents and weapons 

— Nuclear materials and weapons 
e Thousands of students and émigrés © 
e Infiltrated teams, BW, other WMD already 
e Castro guerrillas infiltrated over the years 
e Can do unacceptable damage to U.S. now 
e May reach first strike knockout capabili 


() bat TE peeeten 


"Per OTA Report to Congress, 1993 
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e No shelters (require overpressure, 
BW fi ‘tering. maak. showers, supplies) 
e No stockpiled vace ree supplies 
immunoglobulins, im ae fuel 
generators, heaters, ter cation inks 


e Totally insufficient medical facilities, 
personnel, and emergency response teams 


° Taage, fo nar chy wil be fequiyad 


© State, county, city. padequalely: staffed 7 d 
and insufficiently trained for mass casualties | 


e Terrorist teams, BW agents, other WMD on site, waitin 

e Water supplies, food, crops, farm animals also vulnerable 

e Electric power grid, bridges, trains, railroads vulnerable 

e Present medical science cannot save v many of the 
casualties, now or in the foreseeable future 


@ a Te ARO 
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» Powertul explosives 

* Assassination 

« Kidnapping and hostages 
« Contamination 

* Shouiderfired AD missiles 

« Terrorism 


FUTURE ADDITIONS: 
* Orthodox EM weapons 
» Energetics EM biological warfare 
» Scalar EM (energetics) weapons 
« Scalar EM disease induction 
* Alteration of behavior and emotions 
« Alteration of memory 
« Direct contro! of thoughts, perception 
* Quantum potential weapons 
« Psychoenergetics weapons 
s Acton-at-a-distance effects @ Veo 108, 00m TB bnRADEN 
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Attempt to Ban Energetics 
Weapons Worldwide 


# On June 13, 1975, in a major speech Brezhnev urged the 
United States to agree on a ban of research and 
development of new kinds of weapons "more terrible than 
anything the world has known." 

# On July 2, 1975 Brezhnev repeated his proposed ban on 
development of frightful new weapons, to a group of U.S. 
Senators. 

ein August 1975, Ponomarev called for a ban on frightful 
new weapons of mass destruction. 

2 On Sept. 23, 1975 Gromyko presented a draft treaty 
agreement to the 30th Session of the UN General 
Assembly, for banning development of frightful new 
weapons. 


= No one had the foggiest notion what the Russians were 
talking about! 


(2 1996 7.£ BEAR GEN 
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eo Brezhnev's Schedule 


“We are achiowing wih detente what our predecessors have 
been unable to achieve with the mailed fist... 
=f 1985 our power pee die irresistible that we can do what we 
wish anywhere on the g A Diarra ies 

In a secret 1973 meeting in Praque 

with European Communist leaders. 
“By the early 1980's we and our allies will control the high seas, 


space, and most of the earth's land area.” 
Kosygn, 
to Imelda Marcos, 


July 1978 


In 1985-87, the Soviets did attermpt to move, still constrained by 
nuclear dead man fuzing. That attempt was blocked, Vinge pak 4 


by scalar EM countering demonstrations and 
fuzing. 
In April 1986, the first Soviet lab prototype of a quantum potential 
weapon specifically designed toward 10-min neutralization of nukes 
worldwide was gingerly tested against our U.S. airstrike on Libya. 

It was weakly tested in the "induced EMI" mode, for deception. 


By 1990 that weapon was oyed and a new ©) 1996 TE BEAR DEN 
attack preparation phase Brrcny come, scheduled for 1997. 
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COLD EXPLOSION -- 9 April 1984 Near Kurils 


of water rose 
ne 


° cess ene OE 
380 miles altitude in two minutes 


A diameter - om engin b acnf ly Loni 


¢ Globe increased 
e Reached diameter of 380 
miles 
Apa Ae aN e Center reached altitude 
ie of 200 miles 


FEL : 
(Lad (Glraes 3a 3 a YD ¢ Observed by multiple 
YC (e) 1.6 BEARDEN 1908 y qualified pitots 
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COLD EXPLOSION -- 9 April 7 984 Near Kurils 


e Superpotential interfer- 


ometry using LWs 
e First, a cold 
380 miles just above su 
(| ameter ¢ Then small intense shell 
of + hosel energy 
for 1-on-1 targeting 


zeomies area as for ICBM targets 
approachi 


¢ Use in of out of Earth's 
“a Ce cm sinnosphere 
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COLD EXPLOSION -- 9 April 1984 Near Kunls 


(Plus adaitional weapons effects) 
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Countering Insane Mad Systems: 
- Find Loophole, Exploit lt fet 


=» if MADs not ytd nil potential systems, easily countered 
by instant QP strike which destroys targeted MAD weapons 
worldwide with certainty. 


= Have to be certain of types of dead-man fuzing. All dead-man 
fuzing weapons must be included in the assured target list 
for the striking quantum potential weapon. Bea ae 


= Multiple targeted MADS require multiple vacuum engines in 
the striking quantum potentials. 


s Uncertainty and risk introduced if not certain of all 
MAD systems and all dead-man fuzing systems. 


= Newest generation psychoenergetic LW interferometry weapons 
can instantly take over minds of all personnel on targeted sites, 
with targeted crews quickly disarming their own MAD weapons' 
launch capability as well as the weapons themselves. 

=» Mindsnapper then kills all living things and contaminates sites. 

=» Next generation QP Psy-En weapons can disrupt and destroy 
minds of an entire targeted national population. The nature of 
warfare moves irrevocably to the human mind, where of course 
the fundamental problem arises anyhow. 
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a Loca quantum poet yan are 


s Gradually produces mild, continuous hypnotic state Q 
s Targeted population remains entirely conscious, functional 
« Internal “word thoughts" emerge directly in subconscious 
Targeted persons all unaware of these “word thoughts" 

= Operates somewhat similar to “post hypnotic suggestion” 
« Gradually changes emotions, psychological outlook 


= Over a period of time, deviates and entrains entire target 
population's outlook, belief structure, temperament 


= Moves Psywar to inside the human component 
® Human minds are the pon erga y aera te Omreriésew 


* nto Caged nly erg ore ay 
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Simultaneous Dudding of 


Nuclear Weapons Worldwide 


¢ Via quantum potential joining U235 and Plutonium in warheads 

¢ Includes weapons airborne, underwater, in storage 

e These are transmutations of the nuclides themselves 

¢ Part of the initial barrage launched by Aum/Yakuza/KGB 

¢ Will occur in the first minutes of the strategic strike, following 
psychoenergetically crew-disabling QP weapons 


Note: Duds both overt and covert nuclear weapons and weapons-grade 
materials -- vlog | “suitcase-delivered" covert weapons on site in @) TLE. BEARDEN 4995 
Russia which otherwise provide dead man fuzing 
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Simultaneous Dudding of = Sy 
Nuclear Weapons Worldwide \x.> KK 


¢ Via quantum potential joining U235 and Plutonium warheads 
« Includes weapons airborne, underwater, in storage 
e These are not explosions, but are transmutations and 
| diehedsed Ne stoning £2fes fissioning rates 
art of the initial barrage Pat cf the intial barvade laniiched by Aum/Yakuza/KGB 
° ° Will occur in the first minutes of the strategic strike = © wanveniox 


Note: Duds both overt and covert nuclear weapons and weapons-grade materials, 
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The Tom Bearden Website 


The Tom Bearden 
Website 


Help support the research 


Operation Divine Wind II 


Slide 1 
Slide 2 


Slide 3 


Slide 4 
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YAKUZA & 
AUM SHINRIKYO 


U.S. 
DIVINE WIND I] sg 


xA secret coalition of Yakuza/Aum Shinrikyo and 
GB/Communist forces plan to launch a massive, 
Surprise energetics attack on the United States, 
given a low-risk opportunity. 


* Major weapons utilized will be the scalar EM ners) Q 
ons) 


superweapons (including quantum potential wea 
were developed, deployed, and operated by the KGB under 
the former Soviet Empire, and continuing after its dissolution. KGB 


«x Yakuza/Aum crews have extensively trained and test-fired, 
from on-site in Russia. They have jeased operational control 
of the first three generation energetics SUperweapons (which 
work by superpotential interferometry). 


* The Escalation Phase of interdicting and destroying actual = wy 


U.S. targets (e.g., TWA-800, two A-10s) is al underway. PSYCHOENERGETICS 
* The first blow in the Strike Phase will dud all nuclear weapons 

and weapons materials worldwide, in minutes; destroy special . 

ship energetics weapon sites instantly, disable 99% of the 


ulation instantly, and kill 80% of targeted lations 
in from10 minutes to 4 ea 


ays. @) 2H, Te Memoen Facade 
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Si 


YAKUZA & U.S. 
AUM SHINRIKYO 
DIVINE WIND Il sen 


x A secret coalition of Yakuza/Aum Shinrikyo 
and KGB/Communist forces plans to launch 
a massive, surprise energetics attack on the 
United States and its allies, given the first 
low-risk opportunity. AL Ps 


* Attack was thwarted twice in 1997 bya “ics 
small nation countering with QP weapons. 


* KGB psychoenergetics counter for the last 
QP weapon counter was tested in April 1997. 


* Ready time for a new scheduled attack is 
latter quarter 1999 through first half of 2000. 
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= YAKUZA& 


@ AUM SHINRIKYO U.S. $ 


DIVINE WIND II _eaue 


x A secret coalition of Yakuza/Aum and 

KGB/Communist forces will launch a 
massive, surprise, strategic attack on the 
United States in 1997. 


* Major weapons utilized will be the scalar EM gn aac 
superweapons that were developed, deployed, and 
operated by the KGB under the former Soviet Empire, 
and continuing after its dissolution. KGBICOMMUNISTS 


* Yakuza/Aum crews have extensively trained and 
test-fired, from on-site in Russia. They have feased 
operational control of the energetics superweapons. 


* Escalation Phase of interdicting and destroying actual 
U.S. targets (e.g., TWA-800) is already underway. MINDSNAPPER 


* The first blow in the Strike Phase will dud alf nuclear , oF 
weapons and weapons materials worldwide, in minutes; °& we , 


destroy special ship and energetics weapon sites 5 
instantly, and kill 80% of targeted populations in3 days. Quantum 


POTENTIAL 


http://www.cheniere.org/images/weapons/Dwind2bsm.jpg8. 11.2003 1:23:48 


http://www.cheniere.org/images/weapons/Dwind2csm.jpg 


OPERATION DIVINE WIND Il 
Three Phases and Support 


Operational Phases 


e Phase I: On-Site Training Phase (Completed) 
e Phase Il: Escalation Phase (In Progress) 


5) Phase lll. 1997 Strategic Strike on the U.S. 
First strike (QP) in Phase Ill duds all nuclear weapons 
and nuclear powerplants worldwide, in minufes 
Psychoenergetic strike (QP) disables people instantly 
Mindsnapper attack of special assets for 100% success 
QP initiation of fast-acting, lethal diseases kills 80% 

of targeted populations in three days or Jess 


Support Plans 


e Plan A: Feints, Deception, Sabotage, and 
Terrorism 

e Plan B: Testing and Test Range 

e Plan C: Worldwide Weather Engineering 

e Plan D: Strategic and Combat Intelligence 


&) 16, 1900 TE BEARDEN 
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& Advanced EMBW Applications 


e Covert EMBW: Examples 
— Activate materials and their potentials with ST disease engines. 
Potentials superpose and their infolded ST dynamics diffuse 


- Activate water's structuring (H-bonding) potential with disease 
engines 


— Bias electrical power grid ground fields by weak diseases 

— Employ disease-structured quantum potential in distant area 
e Overt death ray (mind snapper) 

=- Powerful scalar pulse in target area “jerks” rate of flow of time 

— The “time snap” sharply separates mind from body and each cell 
e EMBW CM: 

— lIrradiate bodies with longitudinal waves; self-converts to 

t-pumping and produces exact amplified ST antiengine 
- Antiengine arises out of local ST, affects all parts of all cells 
— Cells are t-charged with antiengine structure 


- Continuing action restores regenerative and immune systems and 
reverses cellular damage © TE BEARDEN 1995, 1999 
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& EM Biological Warfare (EMBW) 


= KGB/Communists have developed highly effective 
— Electromagnetic biological warfare (EMBW) 
— Counters to orthodox biological warfare ©TE, BEARDEN 1999 
— Mass death ray weapons 
¢ Small version of “mindsnapper" tested in Afghanistan 
¢ Killed occupants in two villages, in separate strikes 
¢ Unusual aspects (so-called "smerch" gas) 
=» Russia/KGB is the only group with a complete counter to 
biological warfare, either covert or overt, and to EMBW 


= EMBW (covert and overt) is a preferred option for KGB 
= MAD Doctrine is completely destabilized for a sufficiently covert 
Russian EMBW strike 
= Situation has existed for at least two decades 
— Can alter germs, bacteria, viruses of specific kind, in a specific 
target area, to produce antibiotic-resistant strains 
— Can induce any kind of cellular disease or damage at a distance 
= U.S. national characteristic: no reaction to slowly increasing threat 
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Microwave Radiation 
of U.S. Embassy in Moscow 


Former U.S. Embassy in Moscow. 


BACKGROUND 


¢ Began in latter 1950s 
* Discovered on VP Nixon's trip 
¢ Initially thought to be nuci/ear radiation 
(Discovered w/Geiger counter?) 
* High level target - U.S. Ambassador 
« Guarantees personal attention of: 
U.S. Ambassador to USSR 
U.S. President 
NSA, CIA, DIA, NSC, etc. 
Top consulting scientists 
Leading U.S. scientific institutions 
« Two U.S. Ambassadors died, another sickened 
« Anomalous health changes Db personal only 
in zero-field (zero pot'l gradient) areas! 
* Four U.S. Presidents requested Soviets cease 
= Cut from 18 watts/sq cm to 2 
™ Then again increased 
* No one could understand what was going on 
¢ Aluminum screens were placed over windows 
* Moscow was declared a hazardous duty zone 


© wes, ose Te eenwen 
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7}Pentagon EMI Studies, 1989 


Washington Post, 22 Jan 1989, p. A4 

= Analysts of severe EMI effects in strike on Libya, 1986 

— performed major 3-year, 66-man study 

— Blamed effects on U.S. forces’ own signals 

— Did not know of any other “signals” present 

— Knew nothing of quantum potential weaponry, energetics weaponry 
= 7-month preliminary study 

— Severe EMI Problem exists 

- EMI shielding often waived in our weapon systems 

- Thousands of conflicts possible 
= Also studied UH60 Blackhawk helicopter problems (which were 
due to its lack of good EMI shielding, and not quantum potentials) 
- uncommanded turns 
~ Five EMI crashes 1982-1989 
-— $175 M program to shield it 
So found that U.S. transmission combinations can 
— Affect aircraft flight control 
— Turn off fuel supply 
— Cause uncommanded dive/tum 


- Bring down U.S. warplanes 


* Actually, Libyan EMI was induced by Soviet quantum potential tests 
Which can do all those things and much more © 1996 TE BEARDEN 
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The Tom Bearden Website 


The Tom Bearden 


Website 


EM Missile Practice 


EM Missile Practice 
Latter Sept. - Early Nov. 1996 
Melbourne, Australia 


Deception: Using EM Missile to Reinforce 
Notion of SAM Attack 


Saturday evening, Nov. 16, 1996 


Intelligence Probe: Insuring U.S. Still 


Unaware of Energetics Weaponry 
Thursday, December 12th, 1996 


EM Missile Strike, Offset from Night 


Shuttle Launch, Cape Canaveral, Florida 
The Smoking Gun in November 1985 


Distant Operator Onsite in Russia Slew 


Away Registration Point 
Marker Beacon over Night Shuttle Launch, 
26 November, 1985 


EM Missile Practice and Deception 
November 17, 1996 


http://www.cheniere.org/images/weapons/EMmissilepractice.html8.1 1.2003 1:24:11 


Help support the research 
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EM Missile Practice 
Latter Sept.-Early Nov. 1996 


(Multiple Nights, Multiple Streaks Each) 
(Many Witnesses) 


~ 500 meters (one case) 


Melbourne, Australia 
Australian Associated Press 
Nov. 2, 1996 
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Deception: Using EM Missile to 
Reinforce Notion of SAM Attack 


Saturday Evening 
Nov. 16, 1996 


Note: Meteor shower was forecast, which 


provided perfect decoy to FBI investigators, 
to steer them off the true scent. 


Pakistan International Airlines 
Flight 712, just after takeoff 
from John F. Kennedy Airport, 
on path similar to that taken by 
TWA Flight 800, July 17, 1996 
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Intelligence Probe: Insuring U.S. Still 
Unaware of Energetics Weaponry 


Thursday 


Dec. 12, 1996 
Pilot sighted what he called 


a “green flare”. 
No danger, no evasive action. 


Saudi Arabian Airlines 747 

en route from Riyadh, Saudi Arabia ; 
FBI: "Probabi teorite.” 

to John F. Kennedy Airport. = in oer ee 

At 12,000 ft., not far from where 

TWA Flight 800 was killed on July 17, 1996 Gre veanven 100 
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from Night Shuttle Launch 


Cape Canaveral, Florida 


MARKER BEACON 
Over Night Shuttle Launch 
Cape Canaveral, Florida 


~ 


EM MISSILE STRIKE 
26 NOV 1985 


(LIGHT DEVELOPMENT) 26 Nov 1985 
OFFSET FROM NIGHT SHUTTLE LAUNCH Photographed by George Suchary 
PHOTO BY BOB GLADWIN © TE BEARDEN 199, 1998 


. 


EM MISSILE STRIKE 
26 NOV 1985 


(DARK DEVELOPMENT) 


OFFSET FROM NIGHT SHUTTLE LAUNCH 


The Smoking Gun in Nov. 1985 
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os | Distant Operatoys, Onsite in RUSSIa 
ge | S/EWS AWay Registration Pomnt 


i: 


STEREOS 197) MARKER BEACON 
Over Night Shuttle Launch 
Cape Canaveral, Florida 


~ 


26 Nov 1985 
Photographed by George Suchary 
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EM MISSILE PRACTICE 
AND DECEPTION 


Nov. 17, 1996 at 2220 hrs. 


— a ——— Speed Bird 226 
=- 


Lufthansa 405 


Sivesay Vicinity of Long Island, New York 
of kill of TWA-800. Not far from where TWA-800 was killed 


“Inside gloating” by Two aircraft sighted object 
Aum/Yakuza/KGB. 


- ) 1995 TE BEARDEN 
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Subdivisions of 
Soviet Energetics 
f LIVING SYSTEMS 


Psychoenergetics 


Energetics 
= Nonliving systems 
* Scatar Interferometry 
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i a Communism's Goal x 


# “War to the hilt between communism and capitalism 
is inevitable. Today, of course, we are not strong 
enough to attack... To win we shall need the element 
of surprise. The bourgeoisie will have to be put to 
sleep. So we shall begin by launching the most 
spectacular peace movements on record. There will 
be electrifying overtures and unheard-of 
concessions. The capitalist countries, stupid and 
decadent, will rejoice to cooperate in their own 
destruction. They will leap at another chance to be 
friends. As soon as their guard is down, we shall 
smash them with our clenched fist." 


peti mrp te 
Leninschoo of | cal Warfare, Moscow 
(circa 1934) 


(@ 19967. E BEARDEN 
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Manuilsky's Goal 
vs. Status Toda 


Manuilsky, 1934 Situation, Dec. 1996 
= War is inevitable. — = Has not changed. ' | 
= Not strong enough = Strong enough now; preparations 

to attack now. completed. Need right opportunity. 
= Need surprise. = Have achieved total surprise. 
= Need most spectacular =» Done. We think the Russian threat 


10ne. cold Wa Shoe 


= Electrifying overtures, = Done, and still occurring every day. 
unheard-of concessions. It has worked beautifully. 

= Capitalists will cooperate. = We are cooperating in spades! 
They will leap to be friends. s We've leaped, and are leapina. 

= They will let down their guard.| = No ABM, junked lots of nukes, 

. shrunk our forces to the bone. 

= We'll strike them then. =» They would have struck (twice) in 
1997, but for deterence by another 
nation (not U.S.) having QP weapons 

= They are still looking for a risk-free 
opening to strike 


) 1996, 1997 TLE. BEARDEN 
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Professor Hellman, German Scientist 
Released from Work in Soviet Union 


=» Worked in Soviet Union after WWII 

= Eventually escaped to Germany, then 
to Brazil (handsome offer) © wes rE Benne 

= Took part in highly unusual Soviet energetics 
development and experiments 

=» Large areas of the sea could be and were 
suddenly frozen 

= No particular attention was paid to this 
information by highly qualified scientists 

s/n intelligence terms, this is A-1 information of 
the highest caliber 

= Bohm also was invited to Brazil, which 
started an energetics weapon program. 
Brazil developed such weapons including weak 
quantum potential weapons (0.95 confidence) 
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The Tom Bearden Website 


The Tom Bearden 
Website 


Help support the research 


Hemispheres of Light 


e March 20th, 1969 
Caribbean and Western North Atlantic 


e Hemisphere and Globes, 1977 
24 March, 1977 


e Virgin Islands Incident 
August 1969 


e Typical Shield Test, Northern Route to Japan 
June, 1982 
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Expanding Hemisphere of Light 


Mar. 20, 1969 


Caribbean and Western «al 
North Atlantic ia 


» Semicircle 

» Milky white light 

‘Small, intense at first 
Dimmed as enlarged 

' Grew to enormous size 

» Lasted 10 minutes, then 
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Hemisphere and Globes 19/7 


— on. 
- ~~ 
=o. 
he, 
— = a 
Mens 
ee = 
c) DEAPDEN 19% 


http://www.cheniere.org/images/weapons/Hemisp3sm.jpg8.11.2003 1:24:51 


Pee ccee co cceeewceces coe cedecsoces soccesoseeses « 


io 


ae, 
ii 


http://www.cheniere.org/images/weapons/Hemisp4sm.jpg 


1969 Virgin Islands Incident 


8:15 P.M. 
_ Aug 19 _..,. Smooth, curved edge 
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NYPICAal SHIEG! JeSt) NOMEN ROUTE to Japan 


Asahi Evening News, Tokyo 
June 22, 1982 


Multiple tests seen per month, for years. 
Pilots simply. ceased reporting them. 
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How Could Such Superweapons 
Ever Be Concealed? 


Arthur C. Clarke's law states: 


‘Any sufficiently advanced technology Is 
indistinguishable from magic.” 


To U.S. scientists, “magic’ means ‘impossible’ 


Longitudinal EM waves and LW interferometers 
have been regarded as fantasy and impossible 
To deceive foe on rather open use of unknown 
technology without discovery: 

‘Disguise its Uses as Understandable 

acciaentis, human error, acts of nature, 

other known technology, etc.” 
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Soviets Easily Concealed These 


Superweapons for Four Decades 
Intensive Soviet deception plan utilized 
— Embedded In other weapon system tests 
— Made to resemble natural acts, accidents, etc 
— Open science releases coordinated to show 


Russian scientists worked on ‘normal’ science 
West thought Russian scientists inferior 
U.S. scientific community was and Is dogmatic, 
and fiercely Suppresses real scientific innovation 


Terribly flawed electrodynamics not EES ey 
Shaken and changed In West TE nese 


West had no basis for understanding energetics 
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Precise spacetime curvature engine adds energyto2Hes «-particles inside atomic nuclei, causing tunneling «-decay 


MAIN 
DISPLAY 


UNIT 
(MOVABLE) 


OPERATOR 


to add energy to STATION 


@- padicies, causing 
@- emission and 
decay 


ma 
N 


I bettered 


Elevation 
View 


Figure 26. Microscope-type, laser-like interferometer for inducing quick a-decay 


in samples of otherwise longer-lived isotopes. © TE CEARDEN 198 
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Longitudinal EM Wave Interferometry: 
Endothermic saatheae 


Meeting of timed pulses i eae FERENCE 
causes explosive cooling é 


Ambient vacuum potential 
in distant interference zone 


owetarre? 


Bias 
XMTR/RCV VR “XMTRIRC VR 


ot Ly oat “oll 


Electrical ground potential 
of transmitter 


(Ce) TE. BEARDEN 1996 


Heat emerges a4 emerges 
atransmitter/receiver a transmitter/receiver 
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Longitudinal EM Wave Interferometry: 
Exothermic 
i? . 


AMTR/RCVR 
CE tal Sais. Sener | wnsanenennennnnnnen al SECA ground potential 


af of transmitter 
XMTRIRCVR Feat 


Bias Heating in 
. interference zone, 
ok 
(Dp Cr kk lk kk k= ki i 

Ambient vacuum potential 
in distant interference zone 

Meeting of timed pulses rae ee 

causes explosive heating | - ~ 

(e) TE. BEARDEN 1999 1 
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The Tom Bearden Website 


The Tom Bearden 
Website 


Help support the research 


U.S. Air Attack on Libya 
April 1986 


e Slide | 
e Slide 2 


e "Washington Post" Article 
January 22, 1989 
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elect ontcssn * SEVERE, UNEXPECTED "EMI" ENCOUNTERED 
— ONE F-111 DOWNED 


U.S. ‘aircraft and missiles 
— NUMEROUS WEAPONS WENT ASTRAY 

EM energy arises from “ila — THREE FOREIGN EMBASSIES DAMAGED 

eehiC = SEVEN AIRCRAFT FORCED TO ABORT 


“Washington Post, 22 Jan. 1989, p. A4 
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U.S. Air Attack on Libya in April 1986 


® Established QP with the electronics in our aircraft and missile 
e Subtly jammedthem with spurious EMI noise and signals 
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Lightning Wall 7% %4%% 


e Aircraft on course of 2/0 degrees 
e Approached "solid wall of lightning” in 
an otherwise cloudless sky 
— From very high altitude to near the water 
— Extended north-south as far as one could see 
e Radar scope clear 
e Rigged aircraft for heavy weather 
e Plunged directly through wall 
e Wall was very thin circa 1959-1960 


Interview with Patrol plane commander 


Gata hak DSI U.S. Navy P5 aircraft 
Over Atlantic, 200 miles east of Norfolk 
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* THEORY DEVELOPED AND FITTED 
* HYSTERESIS MEMORY LOOP 
* CONTROLLED EM INDUCTION 

" IMAGES 


* SENSATIONS 
* PREDETERMINED EMERGENCE 
* 23 EEG BANDS 
- uPTO81X107°Hz 
* 41 INDEPENDENT CHANNELS 


iE. Linen, “New Approach w the Analysts of Eber nome ep halogens," 
DOC Report ANTONE, p. Lest, 


fre cry) 1378 TS A To 
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, Large Longitudinal EM Wave 
° Interferometer (LWI) Accident 


e 1958 nuclear explosion near Urals 
— Contaminated 1200 square kilometers 
= Signature of large LVVI accident 


= Buried atomic wastes suddenly exploded 
= Region contaminated to this day 

e Soviets were well along with advanced ete 
prototypes and testing se wa, 


— in Jan. 1960 Khrushchev announced these 
forthcoming fantastic’ weapons 


— 1958 difficulties would have been resolved by 1960 
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, Large Longitudinal EM Wave 
° Inter ferometer (LWI) Accident 
e Expected cause of 1958 accident 
— Huge LVV eneray beams built up 
= Catastrophic shorn-out in transmitter 
— LVV energy flashed over into earth and spread 


— Stuck and fissioned stored nuclear wastes 
e Developed new safety circuits 


— For transmitter shor-out, instantly activates to hold 
LVV beam energy and prevent flash-over 


= Similar accident happened in 1986 at Chernobyl, 
except private U.S, group blew that transmitter 
to prevent catastrophic quake in Califomia 
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(Use of Hidden Information Content of the Field) 
(Can Provide Action-at-a-Distance) 


Note: 
Whittaker's 1904 Interference Zone 
initiated the entire field (Potential gradients) 
of superp otential theory. Normal EM Energy: 
May be positive, or 


negative, or fixed 


Hidden 
Bidirectional 
EM energy flow 


Hidden 
Bidirectional 
EM energy flow 


Scalar Potential 
Beams 


Whittaker/Ziolkowski 
Transmitter Arrays 


© TE Bearden 1994, 1999 ( 8 to 20 harmonic wavepairs each ) 


Figure 5. Scalar potential interferometry (between the two sets of bidirectional 
longitudinal EM wavepair functions) produces all EM force fields and waves. 
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4) Two Types of Mutual Assured 
Destruction (MAD) Systems 


el 
= Sane system: penta 
=» Turned off or on standby 

Wait until attacked or attack is imminent 
Humans consider situation, make strike decision 
Command order issued to weapons officers 
Human finger initiates launch sequence 

Usually requires code entry, etc. for assured launch control 


= Insane system: 
— Computer periodically (e.g., every 2 hours) initiates launch 
= During sequence, there is a period (say, 2 min.) where 
operators can enter stop order (usually coded) 
— if correct stop not entered, weapons automatically launch 
— if correct stop entered, computer resets, and after 
another 2 hrs, automatically reinitiates the launch sequence 


fe) pee (er TE eae 
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Psychoenergetics Weapons Teams 
<@> Mentally Disable All Personnel 


(COUNTERS ALL SANE MAD SYSTEMS) 
(NULLIFIES HUMAN COMPONENT OF ALL WEAPON SYSTEMS) 


ELECTRICAL ~ 


Effects arise in local spacetime, 
simultaneously in all minds in 
the targeted area 


* Site personnel insta 
hyprogo c and menta 
contr - 


+ Distant weapon controller 
teams coord crew actions 

* Standdown insane weapons to 
maintenance standby. 

* Mindsnapper then strikes, 
kills all personnel, and 
nullifies site for months. 


indicators: Two A-10 incidents 1997, LIDA device since 1950s. (©) 00 TE HEAFORN 
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Strikes Against Special Ship Ss 


and Energetics Weapon Sites 


e Via powertul scalar EM pulses in each targeted area, so sharp time4erks occur 
= Mind and its operations exist in time but not in 3-space 

- Coupling interaction of mind operations to body occurs through flow of time 
= Flow or change of flow of time must be smooth, for coupling of mind to body 
Sharp jerk in time flow snaps mind's coupling to body, instantly separates mind 
Instant death for every virus, bacterium, cell, insect, mammal, living creature 

e Contaminates struck sites for months, perhaps a year 


Note: In other words, this is the part of the Bh barn barrage” 
that attacks the enemy's response capability (i.e., his “artillery” ) TE BEARDEN 1996 
and his “airpower") and suppresses use of the 
“mindsnapper” weapons provides 100% assurance of success. 
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"MINDSNAPPER" ATTACK ON SPECIAL 
SHIPS & ENERGETICS WEAPONS SITES 


"We have a new, fantastic weapon ... so powerful that, if 
unrestrainedly used, it could wipe out all life on earth.” 


< ‘ J Z 
~ \ s 4 
\ ay ~~ o 
\. a 
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— > a © Kline enspied lose from 
~ke iS bodies fevery living thing) 
e Struck areas completely 


"7 = sterilized of all life 
f q * LWs emitted; slow decay 
of time-charge makes 


TARGETED contamination persistent 
AREAS e Tested twice in Afghanistan 
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The Tom Bearden Website 


The Tom Bearden 
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Help support the research 


How Much Off Guard Are We? 


e Slide 1 
e Slide 2 
e Slide 3 
e Slide 4 
e Slide 5 
e Slide 6 


e Slide 7 
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How Much Off Guard Are We? 


a oon U.S. forces have no energetics weapons or 
defenses against them 


=» No DoD general, military officer, or enlisted person 
reporting to the government of the United States has any: 
= Training in energetics or energetics weapons 
— Experience in energetics or energetics weapons 
development and usage 
— Training in strategy, tactics, deployment, and 
employment of energetics weapons 
- Knowledge of energetics weapons effects and 
capabilities 
— Knowledge of the energetics weapons, tactics, 
deployment, and employment by the KGB/Russians 
s Civilian and military, scientific and intelligence, and news 
media personnel do not oot energetics weapons 
effects happening right over their own heads 6 1. «0x 
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= Kill of U. S. Ss. Thresher i in 1963 not recognized Left enti. 

= 23 years of KGB weather engineering, particularly over U.S. and 
North America, ignored and not recognized. 

= Decades of irradiation of U.S. Embassy, fatally injuring three U.S. 
Ambassadors, health changes in personne! shrugged off ineptly. 

= Massive building of underground sites, all through former 
Soviet Union, famely speculated as perhaps "ABI" system or?. 

= 7985, 1986 Soviet kills of U.S. aircraft, spacecraft, personne! ignored 
as "accidents" by legitimate U.S. communities. 

= Quantum potential strike on soldiers in Gulf war ignored. 

s nner potential deterioration of U.S. populace's immune systems 
ignored, 

= Exchange of earthquakes and massive retaliatory destruction of 
Soviet missile ammunition storage sites, 1986-1989, iqnored. 

= U.S. scientific and military communities adamantly refuse to rework 
electromagnetics, though known to be seriously flawed. 

= Refuse to apply Stoney/Whittaker work to engineer hidden variables, 
even though present quantum mechanics aiso knownto be wrong 
because it does not contain such “hidden order." Erma vm TEER oy 

= Refuse to develop, structure, and apply Bohm's quantum potential, 
for instantaneous action at a distance. Russians developed it. 
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How Much 
Off Guard Are We? 


® Kill of U.S.S. Thresher in 1963 
— Not recognized. 
— Left signatures. 
® 23 years of KGB weather engineering 
=- Particularly over U.S. and North America 
— ignored and not recognized. 
® Decades of microwave irradiation of U.S. Embassy 
=— Fatally injured three U.S. Ambassadors 
— Induced health changes in personnel 
= Shrugged off ineptly. eh CEE vote 
® Massive building of underground sites 
= All through former Soviet Union 
— Lamely speculated as perhaps "ABM" system or?. 
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How Much 
Off Guard Are We? 


@ 19385, 1986 Soviet kills of U.S. aircraft, spacecraft, 
personnel ignored as “accidents” by legitimate 
U.S. communities. 

® Quantum potential strike on soldiers in Gulf war 
not recognized, ignored. 

® Quantum potential deterioration of U.S. 
populace's immune systems ignored. 

® Exchange of earthquakes and massive retaliatory 
of Soviet missile ammunition storage 
sites, 1986-1989, ignored. 
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How Much 
Off Guard Are We? 


@ U.S. scientific and military communities adamantly 
refuse to rework electromagnetics, though known to 
be seriously flawed. 

® Refusetoa Stoney/Whittaker work to engineer 
hidden pete even though present bs Sho 
mechanics also known to be wrong because it does 
not contain such “hidden order.” 

® Refuse to develop, whaacataaly structure, and apply 
Bohm’'s race e srigoae which gives 
abasic ton at a distance and great energy 

e) sehanewrag deve ] quantum potential Weehrne: 
which obsolete a r other weapons, ene 
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From The Huntsville (AL) Times 18 Sep 96: 


“Retired Gen. Wayne Downing concluded that U.S. forces 
are so far superior to potential foes that opponents have 
turned to terrorism as the only way of challenging them.” 
The Times also provided the information that 

Defense Secretary William Perry agreed with 

Gen. Downing's conclusion. 


Pattts 
irom 
Emb. 
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» JUST HOW MUCH OFF GUARD ARE WE?" 


Blind Euphoria to Even the Ballistic Missile Threat 
e U.S. National Intelligence Estimate (NIE) released in Nov. 
1996 states there is no foreseeable threat to the U.S. from 
“indigenous missiles" for at least 15 years. 
e Clinton has claimed a program for ABM defense is too 

expensive, would violate ABM Treaty with former USSR. 
« Soviets developed an ABM system in violation of the treaty. 
e In June 96 Russia test-launched an SS-19, their 26th ICBM 
test in 5 years. 
e "Russia still retains and is modernizing a vast nuclear 
arsenal... still the only nation of earth that could destro 
rica in a matter of minutes. Indeed, given the weakness 

of the Russian Arm fay Russia's supe: a ei ambitions rest 
more than ever on its nuclear capab. 
* "For the first time since the dawn of i nusdear age, thereis 
not a single Russian missile pointed at America's children.” ** 
Comment: Punch a computer button and the missiles are 
pointed! The armed missiles are still there, ready and waiting. 
Bulleted info courtesy Washington Inquirer, June 24, 1996. * House Nat'l Security Chrmn, Floyd Spence. 

© we te pomoce Bill Clinton, State of the Union essage. 
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_ Possible Targets: 1995-9 
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a All senventional weapons use ' propagation 
through 3-space of matter or energy or both 
- Matter (bombs, missiles, projectiles, etc.) 
— Energy (EM force fields, sonic force fields, etc.) 
= Basically one-to-one, or one "bus" to many-on-many 
— Finite propagation velocity v' where O0<v sc 
- Time delay: Shielding and pre-strike retaliation possible 
= Structured Structured quantum potential propagates 
vacuum ordering (vacuum engines), instantly 
— Zero time delay (through multiply-connected spacetime) 
— No propagation "through space", no "velocity" as such 
~ Easily one-to-many, without limit 
- Dramatic energy amplifier (gates, amplifies flux ordering) 
- Effects arise in local spacetime; no shielding possible 
- No range limit, since striking distance always zero 
= QP weapons obsolete all other weapons 


PATE. caps 
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Yugoslav Earthquake, Apr. 15 
Followed by Cold Explosion [1979 


Magnitude 7.2 on Richter scale 
Epicenter 33 km. deep sais ai 
More than 100 aftershocks 
At Kamenari: 
» Adriatic sea mushroomed up 

Like atomic bomb explosion 

Signature of a cold explosion 

Similar to Apr. 1984 test off coast of 

Japan, near Kurils (see inset graphics) 
Note that April is a significant test 
month for the Communists (preparing 
official reports for May Day?) 
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COUNTERING AN INSANE QP WEAPON: 


Quantum Potential Psychoenergetics 


<@ Strike Mentally Controls All Personnel 
CONTROLLED PERSONNEL DISABLE INSANE QP SYSTEM 
(FOLLOWED BY PERSONNEL KILL OF ENTIRE CADRE BY MINDSNAPPER) 


Bey 000 is 


Effects arise in local spacetime, 
simultaneously in ail mindsin 
the targeted area 


(> 
(ec) 10m TE. 2ta ew 


MINDS ARE INSTANTLY PLACED 
INTO WAKING-- BUT DEEP -- 
HYPNOGOGIC TRANCE 

STATE INSERTED THOUGHTS 
ANALOGOUS TO HYPNOTIST. 
PERSONNEL FUNCTIONIN AN 
ALTERED, COMPLETELY 
CONTROLLED PERCEIVED REALITY. 


Indicators: Captain Button's lengthy A-10 incident in 1997, LIDA device since 1950s. 
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Gulf War Disease: KGB QP Weapon Induced 
ST Curvature Engines for a Cocktail of Diseases 


as aR ea oe ee © 1999 T. E BEARDEN 
AAV > 
Distant Scalar Potential 
interferometer with 
iterative self-targeting 
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. Self-Targeting in Inner EM 
<@>. Channel Can Produce a 
~" Quantum Potential 


energy transmission 

is direct and instantaneous. Energyinput to one 
single participant will simultaneously appear in all 
other i , the amount depending on their 
fractions of participation with the input station. 


eo; 6) = 


Se SE ees SS Ss 
@Q=seSsSSee2ze@ TIME N 


NARROVANG OF INTERACTING 


POTENTIALS INTO LASER-LIKE TA r AMONG 
BEAMS, BETWEEN TWO PUMPED ALL PAIRS OF INTERACTIN 
SOURCES. NOW ONLY PUMPED SOURCES 
ONG L WAVES CONNECT 
LINKED OBJECTS. @ 100. Hs, 1m. sencEN 
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TIME 2 


N's are nodes participating 


oss Ssese@ TIME N 


No inthe quantum potential. 

a Iterative retroreflection between any pair of b. The quartum potential exists as narrow, laser-like 
nodes narrows the interconnecting potentials beams between participating nodes, even when 
to a laser4ike, bidrectiona beam. Iterative the nodes are widely separated The beam space 
thee conjugate reflection provides self- = TA COreTeCan, transmission is instan- 

eting. ous. 


© 199, 195 TE BEARDEN 


Consider the hidden Stoney/Whittak er bidirectional EM waves that comprise the 
potential from each source node. If these nodes have sufficient inte metry of 
dynamic material form, then self-targeting occurs between the two nodes of any 
nodal pair. By iterative phase conjugate reflection, the scattering is narrowed 
into interconnecting wavepairs, in laserdike beams, between each two nodes. 


Thus the interconnecting potentials narrow into laser-like, bidirectional beams. 
The Coulomb gauge mayapply, and a quantum potential may be formed. 


Figure 30. Mechanism for generating a quantum potential, by iterative 
self-targeting induced into a system of multiple scattering nodes. 
Once a QP is established, spatial separation has little or no effect. 
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3 see Major Principles for Use of 
“e Quantum Potential Weapons 


= Must disable dead-man fuzing prior to massive 
use of scalar interferometry weapons. 

=» Must assure immediate, complete nullification 
of unique enemy assets (quantum potential 
assets, special ships, and energetics weapons). 

= Personnel can be destroyed instantly with 
mindsnapping; area is sterilized of life, and 
effect persists, gradually dying away. 

= Personnel can be disabled instantly with various 
psychoenergetic weapons; area not sterilized. 

= Personnel can be destroyed in short order by 
using EM BW weapons; area not sterilized. 

= If foe has energetics weapons, then it is a 
quick-draw "gunslinger" contest unless insane 
MAD systems deployed. 

=» Complete surprise is of decisive importance. 

= Tailor effect used to specific target, objective. 

= Note: Must use "insane" MAD systems to defer. © **'© som 
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e4S5e% Quantum Potential Weapons: 
‘gee? Major Principles (Continued) 


= Three major classes of use exist: a 
— Use of bulk energy only (as in bulk heating or cooling) without 
substructuring 
~ Use of internal structuring of the bulk energy, so that vacuum engines 
appear in target 
- Use of more deeply nested engines allows direct intervention in mind, 


long term memory, perception, thoughts, emotions, personality 


# Use of vacuum engines allows engineering at a distance of: 
- Atomic nuclei including structures, reactions, and transmutations 
- Bulk matter including translations, lattice bonding, chemistry, chemical 
~~ tnteractions, electromagnetic interactions 
- Deep biological contro! systems such as 
é Beckers cellular pontaal (recovery) system 
> Popp's cellular control system 
- Celis including: 
“> Structuring, differentiation and dedifferentiation 
» Genetic changes, chemical changes 
> Induction of disease states without normal disease vectors 


~ Min d/matter interface, ic pee long-term memory, perception, 
~ emotion, thought, mental state 
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Instantaneous Communication by a 
Quantum Potential 


Note: The term 
“quantum potential" 

is used in an @ 1998, 19957 E BEARDEN Selected cipart © by Lotus SmartPics ™ 
extended sense. 
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¢ Separated points are superposed in MCST 

¢ Connection is instant and bidirectional 

¢ Propagation through ST does not apply 

¢ Energy or vacuum engine input to one station 
instantly appears at each and every other station, 


undiminished in magnitude 


=" at h Fi see a a Ni 
=. 
“we 


“ 


° ak | station may insert energy 
engines 
e Phase conjugation insertion 


© TE BEARDEN 1938 negates 
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Seeks in Tangshan, China 


e 7.8 on Richter scale 
e Hundreds of thousands killed 
e Accompanied by extensive light, 
electrical effects 
= Starting 3 to 5 days before 
= Communications interference 
within 250 kr 
= Sky lighting observe al @T E BEARDEN 169 
e [Personal comments] 
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Counting Rifles: Put up or shut up! 


(Exchanging Earthquakes) 


- Quebec 
- Pasadena 


-Armenia 
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- Soviet Central Asia 23 Jan 89 
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instant Communication 
by a Quantum Potential 


The space is multiply connected; i.e., a 
power —_—- of 1 watt on any uy con 
node has a fraction of that power also 
appear simultaneously at each other 


node. Once the QP is established, 
spatial separation has no effect. 


RCVR |# 
XMTR 
MASTER 
N's are nodes 
@) tee0, 1005 TE BEARDEN participating in the QP 
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Westemers Do Not React to Slow Threats 


BOA CONSTRICTOR LIGHTMING STRIKE 


Westerners tend not to react to slowly increasing things, 
but react to rapidly increasing things. 


os, 
(o ieee Ta Mane 
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CHARACTERIZING A GIVEN RISK OR RISK FACTOR 


Probability of 
Materializing 
1.00 
0.75 
0.500 
Unlikely 
0.25 — 
Very 
Unlikely 
0.00 — 


0.00 0.25 0.500 0.75 1.00 


Negligible Marginal Critical | Crisis | 


Consequence (or Disutility) of Risk 
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TECHNICAL RISK MANAGEMENT 


SUPPORT RESEARCH IS TECHNICAL RISK REDUCTION 
AND MANDATORY FOR ANY EMERGING TECHNOLOGY 


- eee 


~~ 


“ 
ON 


* 
ee ee a 


ee ees 


NEGLIGIBLE 


Le 
SUPPORTING TIME RISK 


PHENOMENOLOGY ——————————® 
EXPERIMENTS AND MATH MODELING 
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Reference: Senate Subcommittee Hearings 
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In Scalar Beam Interference Zone 
EN 

© De-phasing of wave/antiwave pairs occurs 

* Zero-summation destroyed 

e Ordinary EM reappears [Whittaker 1904] 

e Ordinary energy appears or disappears 

(i.€., may produce heating or cooling) 

e Energy bottle effect Pa ete ae 

e CanaddorextractEM energy Sa fa 

« Can produce specific ST curvature engines 
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w Physicist Schappeller a 
Auralaz Munster, Austria: 
— British Intelligence interview, about 1948 
—Used Kaluza-Klein theory 
—-Worked with Russians 
= Schappeller claimed he could: 
—Cause “implosions” rather than explosions 
— Use gravitational and electromagnetic 
energy 
— Cause large areas of the ocean to freeze 
— Tap earth-ionospheric field 
- Produce enormous energy 


= This is precisely what Hellman worked 
on in the USSR, after WWIN 4 wssrexs0s 
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Initial Soviet Plan for 
Cold War, After WW II 


= Develop and deploy SAM bomber aarente 
#» Catch up in atomic weapons ay | 
=» Master and apply rocketry CrHeK> | 
= Wed atomic warheads to rockets ~~. 
= Initiate "Cold" War N 
—Bleed the dragon 
— Guerrilla wars 
— Terrorism 
—Insurgencies — 
= Find, develop, and weaponize ~*~ £°% 
next ‘great technical breakthroug :y> 
area as highest national priority 
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Josef Stalin: Absolute Dictator 
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* Secret police and spies everywhere 

* Purged his own officer corps 

* Always deeply suspicious 

* Regularly purged his enemies or those 
perceived to be shaky or untrustworthy 

* Absolute power, justice had nothing to 
do with it 

* Opponents often just disappeared 
in the night, never to be seen again 

* Secret police often tortured, killed them 

* Others sent to slave labor camps to die 
by severe work, starvation, and beatings 
or downright massacre 

* Had experienced unusual abilities of 
Wolf Messing, so knew that some 
persons could do unusual things 

* Forced Soviet weapon physics into this 
psychoenergetics realm also 
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: ‘tivize Sovier far Assembled Academy 


"The destiny of communism has been frustrated by the U.S. development of the 
atomic bomb. That is not the last ttechnical Mester The next one 
be Soviet! You will provide me wi pal ee new technical through ata 
speed, or / will have your heads. Do! e myself clear, comrades?" 
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see Significant 
Soviet Statements 


= "In the final revolution, it does not matter if three-quarters 
of the earth is destroyed, so long as the other quarter 
emerges communist." [Lenin] 


=» “Ifa means of total neutralization of foreign missiles is to 
be found, it can only come from a group of new principles 
in physics, called energetics." [Nobelian Petr Kapitsa, to Nikita 
Khrushchev, in answer to Khrushchev's demand for a 100% method of 
defense against long range missile attack.] 


= "We will bury you.” /Khrushchev, to Nixon, Kitchen Debate] 


=» “We have a new weapon, just within the portfolio of our 
scientists, so to speak, which is so powerful that, if 
unrestrainedly used, it could wipe out all life on earth. 
It is a fantastic weapon." [Khrushchev, speaking to the 


Presidium, Jan. 1960] © m6 Te SeARDEN 


http://www.cheniere.org/images/weapons/Statemts 1sm_.jpg8.11.2003 1:27:37 


http://www.cheniere.org/images/weapons/svoboda%20sm. jpg 


B Ty BEARDEN) 1895 


CAPTAIN AMY SVOBODA 
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- = = Al 
® Nightutraning mission Nay 27e 1897, \ 
® From same Wing as Gaplain bution K 
© iis Was asecond) psychoenengetics strike 


http://www.cheniere.org/images/weapons/svoboda%20sm.jpg8. 11.2003 1:27:40 


http://www.cheniere.org/images/weapons/cropped/TBeamPro.jpg 


T-Polarized Beam Projector 


For intercepting and Distart Masses 
at Various Angles and Distances 


A beam projector interferometer Spacetime 
may be swept in azimuth and curvature 
elevation, under computer control. engines act 
The interference zone can be within any 
quickly swept through the intercepted 
surrounding volume of space. mass 


Interference 


zone for 
= time-density 
2 waves 
 . 


Lae 
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4 Possible Tests (1) 


° | zee salacke dgoldods in Urals 


‘e/c deat 1 transmission 


Jestruction of USS Thresher nuclear 
“gutimarine, Apr. 10, 1963 

SUN BENE AEE XP OSIM cial ates Base 
ocean underwater, 100 miles north 
of Puerto Rico, Apr. 11, 1963 


Ff) eh TE Sea ey 
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. Eight F F-111's downed in Vietnam 
immediately after deployment 

= Several large earthquakes 

= Mysterious aircraft losses in groupings 

= Numerous underground "nuclear" tests 

= Nuclear tests at Semipalatinsk without 
associated seismic activity 


= High altitude rumbles, snaps, booms 
= Ge BUoth ose 


= Over We West Coast of U.S.in gms 


Hat] 
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e Blindi 
(up to 
° Cold Explosion off Kurils 1984 
- - Then test of giant Tesla shield 300 mi. dia. 
e Tests offset from shuttle launch Nov. 85 
e Kill of Arrow DC-8,Gander, NFLD Dec. 1985 
e Titan kill, Vandenberg AFB, CA early 1986 
e Kill U.S. Challenger, off Cape Canaveral 1986 
e Earthquakes induced, 1986-88 
« Dozens of tests of shields around the world 
e Decades of radiating U.S. Embassy in Moscow 
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OS: ssible ve ests | 4 


° scEnpineehag of weather since 1990 by Y varie 


sib in WA in 90s 
Ba flail dudding test in W 


e C-130 engine ee kill @ wes TE ENRON 
e TWA-800 kill 1997 
e Gulf War Disease Induced, 1991 
° tab ul Pad le systems of U.S. 
albeit del 

Fsychoenergetic control of Captain Button 
° Psych Denergetic control of Captain Svoboda 
° iwiee in 1997, wit Rein days of full strategic 


«e 
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Mushroom cloud rising from sea 


e 0514 hrs, 9 April 1984 
e Gray-white cloud appeared 
e Rose 60,000 feet in 2 minutes 
¢ South of Kuril Islands 
= 180 miles southeast of Hokaido 
— 200 miles from Tokyo 
Soviet missile testing schedul 
about 350 miles away, at 2100 hrs, 
9 April 1984 © 19997. E. BEARDEN 


http://www.cheniere.org/images/weapons/tests5sm.jpg8.11.2003 1:28:00 


http://www.cheniere.org/images/weapons/tgtsoppsm.jpg 


Launches from Cape Canaveral 
and Vandenberg AFB 
Provided Practice Targets of Opportunity 
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Thermometers 


Calorimeters 


eh fe) 


Radiation Counters —-—___ 


Experimental Region 


Figure 32. Embodiment of an instrumental array sufficient to discriminate when 
time-density charging has occurred, and that transduction of time-charge 
decay is occurring. © TE BEARDEN 19% 
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Time-Polarized EM Wave a eter reat Space 
Time Curvature Engines in a Distant Interference 
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Transmutation of Radioactive Nuclei at a Distance 


interferometer (may be multiple 
beam or single beam) is 

on d through the radio- 
sotopes of t 


nuclear 
wastes to be neutralized. 
Specific engines may be used 
for altering specific sotopes. 


http://www.cheniere.org/images/weapons/TransRad1sm.jpg8.11.2003 1:28:16 


Active Spacetime 
Curvature Engines 
Spacetime Zone of action 
curvature 
engines act Se 
within any x\ 
intercepted 
radioactive 


wastes 


Nuclear wastes 
in amram. in 
ditches, in 
containers, etc. 
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Transmutation of Radioactive Nuclei (2) 


Active Spacetime 
Spacetime Curvature Engines 
Specific spacetime curvature curvature Zone of action 


engines used are to add excess engines act 
energy to selected radio- within any 


nuclei, including intermediate intercepted 
decay isotopes. In this way, radioactive 
decay is dramatically speeded wastes, adding 


excess energy 


Nuclear wastes 
in pied in 
ditches, in 
containers, etc. 
mission 


Control SS J oS 


©) TE BEARDEN 1998 


Engines 
ie Calculation 
Waveset 2 
Generator 
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NYPICAal SHIEIG Test) NOMEN ROUTE TO Japan 


18-27 km diameter 


Asahi Evening News, Tokyo 
June 22, 1982 


Multiple tests seen per month, for years. 
Pilots simply ceased reporting them. 


17 £ SCARDEN (954 1855 
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To win its freedom in the long run, usually a group must 
defeat its attackers or suppressors af Jeast twice. 
* We fought the British twice for our independence. 


We are fighting ourselves twice to free the 
Slaves. American Civil War oo 
- Civil rights struggle ee 


We beat the Germans twice, in WW | and WW II 
* We beat the Hispanics in the Spanish-American War. 


That's o (They're winning the second by crossing 
the border. The The U.S. is becoming a Hispanic Nation). 


But we also have some unfinished business at hand. 

| * We checked the Russians in the Cold War. Once. 

_ * We checked the Japanese in WW Il. Once. 

| * We checked the KGB in the Cold War. Once. 

| * We checked the Communists in the Cold War. Once. 
| * We checked Saddam Hussein in the Gulf War. Once. 
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oe om » (LAS ae Scalar EM Interferometer 
(LASI) Accident Near fh eri 1958 


GQ) 1 Mase ee, oe 


= 1958 nuclear explosion near Urals 
= Signature of large scalar interferometer (LASI) accident 
= Buried atomic wastes suddenly exploded 
=— Large region contaminated to this day 

= Soviets were well along with advanced LAS] prototypes 
and testing 
— Khrushchev announced forthcoming advent of these "fantastic" 

weapons in Jan. 1960 

— 1958 difficulties could have been resolved by 1960 

= Expected 1958 cause: transmitter short-out and 
failure in a nearby LAS| discharged its cumulated 
energetics beam energy into the ground 

« Spreading ground pulse struck nearby atomic wastes, 
fissioning nuclei 
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THE KGB/YAKUZA-AUM WAR PLAN 


Dud all quantum potential weapons in other nations via psychoenergetics. 
Remove U.S., Israel, Brazil, West Europe as military powers. 

Destroy nuclear weapons, hostile energetics weapons, hostile ships, 

80% of targeted populaces in first hour of strikes. STRIKE! 


LEASE TRAIN ESCALATE 


: > 
s) 
1990.91 
Aum/Yakuza » 
Acquired 
Use of on-site 
Russian 1991-94 2 
ScalarEM Began extensive 
(Energetics) training of AUM- 
Weapons. Yakuza crews x 
Began in Russia, with Began 1999-99 cted 
Geosurvey practice firing lone U.S. targets, law 
of TestRange | into Western strategic deception plan. _— 
(Western Australia. Jteam | 1.2 a/c? USAir 747? ae terrorist BW, & WMD attacks. 
Australia) took over world- TWAS00 C-130 Enhance BW Infections with QP wpn. 
for training. wade weasner ValueJet? A-10s When ready,counter insane QPweapons 
KGB Tested QP | engineering. Surged electrical grids. with psychoenergetics, Destroy QP wpns. 
population wen | Preparing for Worldwide practice kills, Dud all nuclear weapons worldwide; 
(Gulf War occupation of scalar interferometry. Time-snap ships, scalar weapons sites: 
Syndrome) West Australia. QP modification of Attack major target populations w/QP. 
198, ee Te BEARDEN selected pathogens Then cleanup with interferometry strikes. 
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Why Western Science is 
Ignorant of KGB Energetics 


Western physice-a are seriously flawed 

Only just rediscovering longitudinal EM waves 
No knowledge of using time-polarized EM waves 
Does not know a powerful GR is hidden in EM 


Hotly defends errors, ignores for a century 
Determined to push big nuclear science 


suppresses research to approved dogma by 
rigorously controlling precisely what pecicy the 
funds can be used for 


* 
* 
* 
e Ignores inner structure of potentials, waves, fields 
- 
* 
* 
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Transmutation of Radioactive Nucile/ at a Distance 


Active Spacetime 
Curvature Engines 
Interferometer (may be muitiple Spacetime Zone of action 
beam or single beam) is curvature bs 
P d through the radio- 
s 


engines act 
es of the nuclear 
wastes to be neutralized. 
Specific engines may be used 
for altering specific Eotopes. 


Waveset 1 


Nuclear wastes 


ier 
Pee 
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THE YAKUZA 


THE YAKUZA 


(JAPANESE MAFIA) 


To do business with Japan is to do business with the 
Yakuza 


The Last Samurai, Defending Bushido 


e 3 Major Yakuza Groups, In 
Coalition. 
e Penetrate Japanese Government. 
e Open Offices, Signs on Street. 
e Public Romanticizes Yakuza as 
Last Japanese Samurai 
e In Large High-Tech Corporations. 
e In Control of Japanese Banks. 
e Japanese Real-Estate Rip-off. 
e $500 - 1,000 Billion per Year 
Income. 
e Rapidly Spreading in U.S. 
e Uniting Mafia Groups Worldwide. 
e Coalition with Aum Shinrikyo. 
e Leased Russian Energetics 
Weapons. 
e Crews On-site in Russia, Trained. 
e Practice Firings into Western 
Australia for Three Years. 
(Dozens of Shots per Month) 
e Now in Escalation Phase, Killing 
U.S. Targets. 
e All-out Strike on U.S. ready 1999- 
2000. 
e Now held in check by KGB, dead- 
© 1995, 1996, 2001 T.E. BEARDEN man 
fuzed by small nation friendly to U. 
S. 
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Yugoslav Earthquake, 
Followed by Cold Explosion [id& 


=» Magnitude 7.2 on Richter scale 


= Epicenter 33 km. deep maa ge 
=» More than 100 aftershocks ier N 

SNS ea 
= At Kamenari: WG 


- Adriatic sea mushroomed up 
— Like atomic bomb explosion 
— Signature of a cold explosion 
— Similar to Apr. 1984 test off coast of Japan, near 
Kurils (see inset graphics) 
= Note that April is a significant test 

month for the Communists (preparing 
official reports for May Day?) © 14 went ne 
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Briefing to 
Request for Information Symposium 
14 February 2000 


Air Force Research Laboratory 


Directed Energy Directorate 
AFRL/DE 


Kirtland AFB, New Mexico 


Colonel Doug Beason 
Deputy Director 


“VICTORY SMILES UPON THOSE 
WHO ANTICIPATE THE CHANGES IN 
THE CHARACTER OF WAR?” | Guilio Douhet 


Directed Energy Directorate 
A paradigm shift in weapon system technology for the 21st Century. 


Our Mission 


<-> we ¢ To support user needs for DEW 
= $ applications and to address mission 
area deficiencies 


— = 


¢ To exploit the relevance of Directed 


Energy technology to Air Force 
and DoD needs 


¢ To foster user awareness of the 
potential of Directed Energy for 
Air Force and DoD applications 


¢ To avoid technological surprise 


¢ To explore DE technology avenues 
that offer high payoff to directed 
energy capabilities and applications 


Our Vision of the Future: 
Directed Energy will Dominate the Battlespace of the 21st Century 


Our high value and limited 
military assets will be 
protected by invisible shields 
of directed energy. 


Protect 


Strike 


We will strike deep in the enemy’s 
territory at the speed of light, with 
little or no collateral damage or loss 
of life, crippling his ability to wage 
aggression. 


We will provide our warfighters 

with weapons that provide a 
wide range of graduated force _| 
for every military contingency. 


Our battleflield awareness will 
be greatly enhanced with 

directed energy tools capable of 

detection and identification | 


Security & safety in Access to 50,000 
isolated canyons acres for testing 


Remote sites 


Dark skies 
No light 
*‘pollution” 


International airport & metro area 


Directed Energy Directorate 
Remote Sites 


«Maui, HI (leased land) 
eRelay Mirror Experiment Facility 
eMaui High Performance Computer Center 
eMaui Space Surveillance Complex 


¢e North Oscura Peak, NM 
¢ Telescope site at White Sands Missile Range 


¢ Supports Space Imaging R&D (ABL Technology) 


Lasers and Microwaves 
Synergistic, Complementary and Capable 


Radiation Wavelength 


| 
- lum 1pm 10um 100um imm icm 10cm 1m_— 10m 100m 


ie 


Lasers Microwaves 


High Energy Lasers High Power Microwave s 


Small spot: surgical attack Flood target area: multiple simultaneous targets 


Affects targets from outside: structural destruction | Affects components inside: electronic disruption 


Weather sensitive: clouds, dust, molecular absorption| Weather insensitive: sees through clouds and dust. 


Modest apertures: glass mirrors, coatings Big apertures: metal antennas, ground planes 


Directed Energy Directorate 
Broad Technology Investments 


Technology 
Thrust 


Advanced 
Optical Tech 
Thrust 


igh Power 
F Tech 
Thrust 


Scalable Multi-Wavelength 
meeeeedvaser Program 


Ground Based Laser Sas. 
Technology Progeant™ 


NE a 


Airborne Laser High Power Laser 
Technology Program Program 
High 
Efficiency : P 
Electric Directed Energy Directorate 
Laser 
— : “Program 
Remote Sensing * 12 Major DE Technology 
Programs 
HPM Applications 
Space Awareness Program 
Program 


Large Optics 


AFRL 
Directed Energy Directorate 


Mission _ 
Develop, integrate and transition science & technology 
for Directed Energy to include , 
high power microwaves, lasers, adaptive optics, 
imaging and its effects 
to assure the preeminence of US in air & space 


Major Technology Programs 


Ground Based Laser Space Awareness; 
Airborne Laser HPM Applications 
High Power Lasers HPM Effects 
Multi-Wavelength Laser HPM Pulsed Power | 
Electric Lasers HPM Sources 


Large Optics Remote Sensing 


AFRLIDE - factoids 

e952 people (Civ, Mil, Contr) 
°$109M FY00 budget 

04,325 acres 

°757,000 sf of space 

eLocated throughout Kirtland 
eSites at Maui & WSMR 


Directed Energy Directorate 


Directed Energy Directorate 
Director Dr Earl Good 
Deputy Col Douglas Beason 
Chief Scientist Dr Barry Hogge 


: : Advanced Optics Laser High Power Microwave Technology Integration & 
aries : Technology Assessment | |_Operations 
and Imaging p 


Range 
Major Jim Brown Dr Chris Clayton Col Greg Schneider LtCol Mark Franz Dr Dave Dinwiddie Mr Leonard Contreras 
Dr Bob Fugate Dr Connie Guiliano Dr Harro Ackermann Dr Bill Baker Lt Col Terry Franks 


Mr Bill Thompson 


Directed Energy Directorate 


Major Kirtland Facilities 


Lasers, Optics, Imaging 


Argus Facility 
Starfire Optical Range 


Advanced Laser Facility 


Chemical-Oxygen-Iodine- 
Laser Facility 


coating & Components Evaluation Laboratory 


Directed Energy Directorate 


Major Facilities - High Power Microwave 


Plasma Research 
Laboratory 


: _ 


High Energy Research 
& Technology Facility 


Electromagnetic Energy/RF Effects Laboratory 


Electric Research Laboratory 


On-Site Military 
Contractors 234 
325 


Civilian 
393 


Assigned Personnel 


952 


Directed Energy Directorate 


Manning 


BS/Other 
34% 


PhD 
29% 


MS 
37% 


Government S&E Education Levels 


Directed Energy Directorate 
FYOO AFRL PB Resources 


Customer: $8.81M (8%) 


DE S&T: $75.3M (7%) a/o 31 Jan 00 


6.1, 6.2, 6.3 


Cong Add: $25 t 23%) 


6.1: $4.93M (5%) 
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Abstract: 


The paper deals with electromagnetic threats caused due to Directed Energy Weapons 
(DEW). The area of interest is focused on HPM (High Power Microwaves) and UWB 
(Ultra Wide Bandwidth) as an important part of DEW area. Possible impact on 
electronic structures which can be part of military systems is considered in this paper. 
Some practical results achieved during experiments related to assessment of electronic 
equipment vulnerability is provided with overview of immunity of some equipment to 
HPM and UWB signals at the end of this study. 
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1. Introduction 


Directed Energy Weapons (DEW) with various principles seem to be more important 
in the future battlefield. There are several principles which are considered for use in 
the DEW area. Special optical technologies (lasers), sound technologies as well as 
microwave technologies are developed and can be used in special weapon systems to 
disturb military system behaviour or can be used for counter personnel weapons (for 
example Active Denial System working on frequency 94 GHz, see Fig. 1). DEW has 
been mainly considered as technologies suitable for less-lethal or even non-lethal 
technologies which have been subjects of interest within the past years. 

Recent developed military systems consist of equipment which is more and more 
sophisticated and relying on electronics. Very high importance of electronics within 
the military systems is obvious from development of Network Enabled Capabilities 
(NEC) which is a key task of the Czech Armed Forces as well as within the NATO 
(NNEC — NATO Network Enabled Capability). The stage related to "Communication 
and information sharing" has been topical in recent years and characterised by 
development of communication networks. Common network infrastructure can be 
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considered as a fundament of integrated NEC environment. Communication network 
and especially its reliability will have significant influence on mission success. 
Disturbance of these networks could be obviously critical. 

Power electromagnetic fields can be generated by relevant power technologies 
and focused (directed) towards the target with electronics. Shortcuts like HPM (High 
Power Microwave) and UWB (Ultra Wide Bandwidth) are widely used in this area as 
well as HPEM (High Power Electromagnetics) and IEMI (Intentional Electromagnetic 
Interference). Examples of developed technologies which could be easily used like 
DEW against electronics are shown in Figs 2-6 (these technologies were offered or 
presented mainly during relevant conferences in past few years, radiated pulse power 
was hundreds of MW or higher in frequency range of microwaves). 


Fig. 1 Humvee with ADS (Active Denial Fig. 2 HPM system DS-110 (built in 
System) mounted [1] suitcase, pulse power 250 MW [2] 


Fig. 3 HPM system with antenna array Fig. 4 HPM system with antenna array 
[2] installed on a tank [2] 
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Fig. 5 Electromagnetic System for Fig. 6 JOLT hyperband system, UWB 
Selective Car Stopping [2] system [3] 


2. Electromagnetic Threats 


As it was mentioned in the introduction an important group of DEW technologies, 
non-lethal technologies, was represented by weapons with use of power 
electromagnetic field destructive effects. 

Next electromagnetic environments are typically considered related to DEW (see 
Fig. 7): 

e HPM: High Power Microwaves, narrowband signals in frequency range from 
hundreds of MHz up to several GHz, electromagnetic strength at the place of 
target typically up to tens of kV/m (strong dependence on range). 

e UWB: Ultra Wide Bandwidth, pulses with rise time typically in hundreds of 
picoseconds and with duration of several nanoseconds, electromagnetic 
strength at the place of target typically up to tens of kV/m (strong 
dependence on range). 

Because HPM and UWB environment is strongly dependent on range and 
moreover these environments may have a wide variety of wave shapes, their 
standardization is very difficult. Now there are only few standards which describe 
HPM and UWB environment generally (e.g. IEC 61000-2-13 [4]). A possible 
approach is to consider various types of HPM and UWB environments that have been 
produced and to consider their possible use in the future against sensitive targets. It is 
always necessary to make relevant analysis of electromagnetic threat where the 
shortest possible distance from HPM or UWB source is a very important parameter. 


2.1. Electromagnetic Strength Assessment 

As a typical possible scenario can be considered HPM (UWB) source with real pulse 
power P = 1 GW and as a worst case special antenna with extremely narrow radiation 
pattern (G=40 dB, respectively D=8750). Now the expected electromagnetic 
strength at the place of threatened equipment (system) can be calculated according to 
next Eq. (1) 


V30PD 
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y head 
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where P is radiated power, D is directivity of antenna, r is a distance of threatened 
equipment (system) from radiating antenna. 

Note: Eq. (1) is valid only for direct propagation where reflections are neglected. This 
simplified equation is usually used for the microwave area and short distances. 
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Fig. 7 HPM and UWB comparison with other electromagnetic threats [4] 
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Fig. 8 RF energy propagation from source (HPM or UWB) to equipment (system) 


It is obvious from Eq. (1) that for most cases (distance of directed energy weapon from 
equipment (system) is generally tens of meters), it is possible to consider 
electromagnetic strength up to tens of kV/m. 
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2.2. Critical Frequencies Assessment 


It is very useful to consider transfer function (7) of investigated equipment (system) 
for critical frequencies assessment. Transfer function To (outer) is combined with 7; 
(internal) to form a composite transfer function from incident fields to response box 
inputs in Fig. 9 [5]. Note: To typically corresponds to relationship between incident 
electromagnetic field and surface current and charge densities on the outer surface. T; 
corresponds to transfer function from the surface current and charge densities on the 
outer surface to some interior port of interest, producing voltage and current 
waveforms there. 

From Fig. 9 it is obvious the most important part related to critical frequencies of 
considered system (equipment) is band 2 — resonance region. It is possible to use first 
of all analysis where sizes of equipment (system) as well as used cable lengths are 
considered and next it is important to make relevant measurement of transfer functions 
(shielding effectiveness of used boxes, induced currents and voltages etc.) for transfer 
function (7) assessment. 


Considered frequency spectrum is divided as follows [5] (see Fig. 9): 


Band 1: fs f, = ma (aperture and small antenna coupling region), 
Se ; : 

Band2: fis f<f, = is (resonance region, external and internal), 

Band3: f, sf (integration region), 


where / is characteristic dimension of the object, c is speed of the light, fis considered 
frequency. 


Tol; 
Apertureand = -—- — ——— — — 
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Band 1 2nf, Band 2 2nf;, Band 3 


Fig. 9 System response as a function of frequency (logarithmic scales) [5] 


3. HPM and UWB Impact on Electronics 


Electronic systems can be affected by high intense electromagnetic fields causing the 
disturbance or even the permanent damage of the system. According to relevant EMC 
(Electromagnetic Compatibility) standards next performance criteria are usually used: 
A - normal performance within the specification limits 
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B - temporary loss or degradation of function (self-recoverable) 
C - temporary loss of degradation of function, which requires operator intervention or 
resetting 
D - degradation or loss of function which is not recoverable due to damage of 
equipment (components) or software damage 

On the one hand performance criteria are a very important parameter on the other 
hand consequence of IEMI (Intentional Electromagnetic Interference) attack has to be 
considered too. For consequence scaling it is possible to use for example such terms 


won 


like "very limited", "limited", "severe", "very severe" and "catastrophic" [6]. 


4. Vulnerability Assessment 


First of all it is necessary to make analysis where electromagnetic threat assessment is 
done (see chapter 2). Moreover it is necessary to consider criticality of relevant system 
(consequences — see chapter 3). Finally testing plan and testing can be prepared. The 
best way is to start with transfer function measurements (shielding effectiveness 
measurement, induced currents and voltages measurement) which is possible to carry 
out in wide frequency range up to few GHz or higher. After that it is necessary to 
choose possible critical frequencies according to transfer function measurements and 
according to analysis. Chosen frequencies can be used for final high power 
electromagnetic field measurement with HPM and UWB simulator use. Possibilities of 
these simulators are restricted to parameters which cannot be changed or changing 
these parameters takes too much time. Due to this fact it is necessary to choose 
suitable parameters according to analysis and transfer function measurement results 
for this testing. The data gained from analyses and testing has to be considered 
together with possible consequences which can occur. Such data can be used for 
vulnerability assessment. 


5. Practical Results 


A lot of experiments related to electronic equipment vulnerability have been carried 
out in previous projects within the last few years. 

Transfer function measurements were carried out for better understanding of 
electromagnetic field coupling into relevant cables. Tested cables were irradiated with 
electromagnetic field with vertical polarisation and induced voltages were measured in 
frequency range 30 MHz to 1 GHz. It was low power measurement, electromagnetic 
strength of incident electromagnetic field was 1 V/m and measured results were 
recalculated for expected high power electromagnetic field 10 kV/m. Mainly cables 
which are widely installed in computer technologies were used for the purpose of these 
experimental measurements. Few examples are shown in Figs. 10-12. It is possible to 
expect induced voltage levels on regular widely used cables approximately up to 1 kV 
during electromagnetic field incidence with electromagnetic strength 10 kV/m on the 
basis of presented results. The highest induced voltages occur when the length of 
cables is comparable with wavelength of used signal (resonant region, see Figs. 10- 
12). For lower frequencies as well as for higher frequencies induced voltages are 
becoming lower. 
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Fig. 10 Induced voltages on USB cables for electromagnetic strength E = 10 kV/m 
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Fig. 11 Induced voltages on SATA cables for electromagnetic strength E = 10 kV/m 
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Fig. 12 Induced voltages on IDE cables for electromagnetic strength E = 10 kV/m 


Other kinds of experiments in this area are testing with high power 
electromagnetic field irradiation of possible "targets" and evaluation of effects which 
can occur. 

Some examples of tested setups are shown in Figs 13-15. It was verified that 
HPM signals can be used for stopping the car engine (see Fig. 13, HPM generator 
working on frequency 3 GHz with pulse power 500 kW was used for this experiment 
in shielded semi-anechoic chamber) as well as for effective disrupting of computer 
technologies and data transfers (see Figs. 14-16). Standard performance criteria (see 
chapter 3) are usually used for the evaluation of effects. From experiments which were 
carried out it was obvious that electromagnetic strength of few kV/m can be enough to 
achieve effective disturbance on electronics. 

Repetition rate as a parameter of HPM and UWB signals can have an influence 
on some kind of temporary failures (see Fig. 16). Overview of immunity of some 
equipment to HPM and UWB signals is shown in Fig. 17. Typical electronic 
equipment was tested against effects of HPM 3 GHz, 6 GHz, and 9 GHz signals with 
pulse widths in hundreds of ns, repetition rates in hundreds of Hz and against effects 
of UWB signal with rise time of 0.5 ns, pulse duration of 3 ns in single shot regime. 
The most effective signal to disturb electronics from used ones was HPM 3 GHz. Very 
often the sensitivity level was very close to damage level (see Fig. 17). For UWB 
signal it was more typical to achieve temporary failures (sensitivity level) rather than 
some kind of damage. The results from testing showed the most vulnerable parts of 
recent systems are computer technologies including data transfers. 
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Fig. 14 PC setup irradiated with HPM 9 GHz 
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Fig. 15 Data transfer through UTP cable irradiated with UWB signal 
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Fig. 16 UTP 2 m irradiated with UWB 
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Fig. 17 Sensitivity and damage levels comparison for tested equipment against HPM 
and UWB effects 


6. Conclusion 


Electromagnetic threats HPM and UWB as a part of DEW technologies were briefly 
defined in this paper. Electromagnetic threats assessment as well as vulnerability 
assessment was introduced. Vulnerability of chosen tested equipment was presented 
on relevant examples. It was demonstrated that electronic equipment was vulnerable 
due to electromagnetic field irradiation. In case sensitive electronic equipment is used 
in crucial applications it is necessary to evaluate vulnerability of the system to such 
threats. 

Gained results in the past have lead to starting a new project for the Ministry of 
Defence of the Czech Republic (OSPROZ-DEW1) focused on the assessment of 
vulnerability of weapon systems and parts of communication and information systems 
integrated in NEC which are installed to ordnance of the Army of the Czech Republic 
now. Assessment will be carried out on the basis of relevant analyses as well as 
relevant experimental measurements. The project started in 2009. 
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will be available to treat and possibly cure diabetes, hemo- 
philia and other life-threatening and chronic illnesses. 

Space manufacturing will develop the new metal alloys 
needed for high-temperature processing using advanced nu- 
clear and fusion energy sources. Larger and more perfect 
crystals for the electronics and other industries will be 
produced. 

By themselves, these new industries created by exploit- 
ing the unique environment of space, “pay” for the NASA 
programs. But the indirect impact to the economy has been 
even greater, and more important. These are the so-called 
“spin-offs” from space exploration which have been devel- 
oped by industry using technological breakthroughs funded 
by NASA. 

New materials, such as refractory ceramics and new al- 
loys which withstand the temperature extremes of space flight, 
are used in everything from nuclear power plants to everyday 
kitchen implements. Developments in electronics, including 
miniaturization and sophisticated automation techniques, have 
streamlined the functioning of industry and shortened the 
time (thereby increasing the productivity) of almost every- 
thing we do. 

The machines that monitor all of the vital bodily functions 
of the astronauts who walked on the Moon, now monitor 
premature infants in incubators, and have provided heart 
monitors and miniaturized pacemakers for thousands of 
people. 

The same qualitative impact, magnified many times, will 
result from the development of beam weapons combined with 
the recommitment of the civilian space program to establish 
a permanently manned station in space toward the goal of 
colonizing the Moon and other planets. 

However, studies done by Chase Econometrics and con- 
firmed by independent studies using the Fusion Energy Foun- 
dation’s econometric model show that there is a much greater 
impact that the development of a qualitatively new technol- 
ogy has on an economy. This impact is, strictly speaking, 
not measurable by adding up all the new products and new 
techniques that a new technology introduces; it is the increase 
in productivity throughout the economy as the result of the 
combination of higher manpower skill levels and new scien- 
tific knowledge entering industrial production. One study of 
this induced productivity effect estimated that U.S. produc- 
tivity increased 0.1 percent for every billion dollars spent on 
the space program. This change in productivity alone repre- 
sented an additional $3 billion to the GNP every year it was 
present. An interesting comparison is possible between the 
expenditure of a $1 billion aliquot of the federal budget on a 
high-technology R&D oriented program (like the Apollo pro- 
gram or the development of a beam weapon) and its expend- 
iture on transfer payments, bureaucratic services, or the like. 
The Chase Econometrics study showed that the expenditure 
of this money on high-technology R&D actually lowered 
inflation, while the other expenditure had the opposite effect, 
raising inflation by 0.2 percent. 
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Four types of directed- 
energy weapons 


by Mary McCourt 


In his EJR multi-client report, Beam Weapons: The Science 
to Prevent Nuclear War, Dr. Steven Bardwell describes the 
types of beam weapons on line for development. Each type, 
laser beams, particle beams, microwave beams, and plasma 
beams, is, Bardwell states, ‘‘in principle capable of generating 
the required power and energy [to reach and disarm its target] 
in a form efficiently absorbed by the missile.’ A beam weapon 
effectively disarms a nuclear warhead. A hydrogen bomb can 
be detonated only by an initial powerful atomic-bomb 
explosion capable of setting off a chain reaction in the lithium- 
deuterium fuel. A beam weapon, by pumping energy into the 
very delicately balanced triggering mechanism, prevents the 
initial explosion and essentially turns the warhead into a 
“dud.” The missile, like a satellite, might fall to the earth, 
but it can no longer be detonated. 

Scientists agree that laser-defense battle stations, even 
with the lowest level of laser-beam technology, can be de- — 
fended from other beam weapons themselves. But a missile 
cannot be effectively defended from the beam without such 
massive protection that it would lose both the necessary speed 
and distance. , . 


Laser-beam weapons 

Laser beams, particularly the chemical laser, will likely 
be the first deployable beam weapons developed. A laser is a 
beam of very intense, single wavelength electromagnetic 
waves, either of light or high energy X-rays. Such a weapon 
can be focused very precisely because either the light or X- 
ray wavelengths all have the same frequency and phase. The 
five different types of lasers, which can be applied to fusion 
energy as well as beam weapons, are all being researched at 
U.S. laboratories. ; 

The chemical laser, which could be developed for mili- 
tary deployment within five years, uses a gaseous medium in 
which a chemical reaction is induced. The product of the 
reaction emits laser light. The Soviet Union used such a laser 
last year in tests that downed a ballistic missile. 

In a gas laser, a burning gas such as a hydrogen and 
fluorine mixture is suddenly compressed, and the energy 
distribution that results from the compression is then stimu- 
lated to emit single-frequency light waves at very high ener- 
gy. Both the United States and Japan are currently using huge 
gas lasers for nuclear fusion development. 

An electron discharge laser uses replaceable energy 
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from an électron beam to create the source of laser light. Such 
a laser would be very efficient for use in space because its 
energy source is electricity, not an exhaustible chemical fuel. 
Two other types of lasers, X-ray lasers and free-electron 
lasers, yet to be perfected technologically, have greater ad- 
vantages of energy density and flexibility than those listed 
above. The X-ray laser is widely recognized as the most 
promising long-range laser for ballistic missile defense, based 
in space. The X-ray laser, which is just a single pulse, is by 
far the most energy-dense, delivering thousands of times 
more energy per pulse than conventional lasers. In addition, 
the target absorbs the X-rays very efficiently, making this 
weapon capable of very efficient destruction of missiles. 


Particle-beam weapons 

Particle beams also deliver energy in a highly controlled 
pulse traveling at near the speed of light. But instead of a 
pulse of intense electro-magnetic radiation, the particle beam 
consists of subatomic particles, (electrons or protons), 
neutral atoms (usually hydrogen), or (usually magnetized) 
macroscopic particles accelerated to high speeds. A particle 


beam destroys its target, the triggering mechanism, by cre- - 


ating a very intense shock wave within the mechanism, like 
a very small, but extremely heavy and powerful hammer 
striking down on the target. 
Electron beams can be generated in the range of million 
of volts. Scientists researching the electron beam for military 
or civilian energy use have discovered that the electron beam 
becomes a complex structure of electrons and a magnetic 
field. Such structured beams are capable of carrying higher 
currents and more energy for much longer distances at much 
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great levels of power output. 

Proton beams, which have been researched intensively 
for the past 30 years, use an electron beam as a seed and then 
are accelerated in their own right. As protons are 2,000 times 
heavier than electrons, a proton beam of the same velocity 
has 2,000 times the energy of an electron beam. 

Neutral particles eliminate many of the problems of 
charged-particle beams, which can degrade both the efficien- 
cy and controllability of the beam. By spring of 1983, U.S. 
researchers will have produced a beam of protons at an energy 
of 2.5 million electron volts, capable of traveling at 99 per- 
cent of the speed of light. 

Control and targeting of a macroscopic particle beam 
would be more difficult, but the unparalleled power density 
of the beam—due to the large mass of the particles—gives it 
great potential as a beam weapon. 

Microwave and plasma beams have only been discussed 

in the United States in the past two years, although it is 
estimated that the Soviet Union is two or three years ahead 
in the production of microwaves. Intense, directional micro- 
waves are generated when electron beams are propagated at 
or near the speed of light through a plasma. Such beams, if 
focused, could destroy delicate electronic equipment in a 
target. 
A plasma beam consists of the highest energy-dense form _ 
of matter, a gas so hot that the electrons and neutrons have 
separated. The plasma forms itself into a complex structure 
of particles and magnetic fields. The unique feature of a 
plasma beam is that it actually requires the atmosphere, which 
hinders the guidance and propagation of other beams, to hold 
in the plasma and sustain the structure. 
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Space-based beam weapons, (left) provide the only feasible means for area defense against nuclear-armed ballistic missiles. The deployment of a weapon 
capable of generating an intense beam of laser light, atomic particles, or plasma, in an orbjt around the earth, would protect the entire United States from 
incoming ballistic missiles. Ground-based beam weapons (right) can provide both area and point defense. Shown here is a conceptual design of a laser beam- 
weapon system built on a mountaintop, which uses a relay mirror to provide aiming and tracking for the weapon. 
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ELECTROMAGNETIC DIRECTED ENERGY WEAPONS 
FOR ELIMINATING ELECTRONIC SYSTEMS 


Capt. Dipl. Eng. Jan VALOUCH 


Annotation: 

The article presents information on the current situation in the development and 
application of electromagnetic weapons and indicates possible trends of their future 
employment. Under the term electromagnetic weapons we understand means and sys- 
tems that use technology generating directed power electromagnetic pulses degrading 
the activities or destructing the electronic circuits of the enemy equipment. This will also 
enable to neutralize or completely destroy the operation of information, communication, 
control, firing and other electronic devices. Electromagnetic weapons are currently in 
use and greater number of countries realizes the perspectives of their future develop- 
ment. 


2K KK 


1. CURRENT SITUATION OF DEVELOPMENT AND USE OF ELECTRO- 
MAGNETIC WEAPONS IN FOREIGN COUNTRIES 


Principle of electromagnetic weapon activities 


Typical representative of electromagnetic (EMC) weapons are so called Direc- 
ted Energy Weapons (DEW) employing the technology of High Power Microwave 
(HPM). These weapons represent highly sophisticated technology of 21st century. Their 
destructive effect results from the electromagnetic field and they threaten the operation 
of all devices equipped with electronic circuits, especially by the effect of arcing, over- 
load or by discharge of single electronic component parts. These weapons have strong 
physical and psychological impact. 

In general, DEW consists of impulse source of energy, source of microwave radi- 
ation and antenna. The impulse source transforms accumulated energy to high power 
electric pulse with the length of duration in units of nanoseconds. Accumulated energy 
can be in kilo-Joule with the power of gigawatt. In the source of microwave radiation 
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this impulse then acts upon diode and generates a beam of electrons with energy — 
approx, 400 kV, 10—60 kA. This energy is dissipated by the directional antenna. 

Electromagnetic weapons can fundamentally differ in terms of its design and 
application e.g. according to the used frequency band. EMC wide band weapons emit 
in wide frequency range but with low density of energy. These equipments are suitable 
where it is not possible to exactly identify the characteristics of the target — especially its 
working frequencies. Contrary to the narrow-band EMC weapons emit pulses on indivi- 
dual frequencies with enormously high power. Their action upon the target is very effe- 
ctive since impulse resonate with the known frequency of the attacked device. 


Development and application of electromagnetic weapons 


Concerning a development and application of electromagnetic weapons we can 
say that after the EMC weapons emerged from “the unknown” world of classified pro- 
jects, now they are tuned and EMC weapon capability is enhanced. And they are gradu- 
ally mounted on suitable carriers — vehicles, aircraft, ships, bombs, missiles and even 
space ships. The interest is focused not only on single pieces of equipment but also on 
complete systems incl. sensors and equipment to control the combat functions. 

Within the armed forces the employment of EMC weapons have the following 
advantages: 

> very rapid effect against the enemy targets, 

> usage irrespective of the weather conditions, 

> coverage of a great amount of various targets with minimum need to be informed 
about their characteristics, 

> threat to less available target — under ground, 

> operational attack (neutralization, destruction or denial of activities of electronic 
assets) at selected levels of warfare, 

> minimum of collateral destruction in politically sensitive environment and use of 
this environment after the end of conflict, 

> reduction of minimum time for tracking and guidance to target. 


USA, Russia, France, China and UK are the countries that achieved the greatest 
progress in the development and application of electromagnetic weapons. The interest 
of other countries (Germany, Belgium, the Netherlands, Denmark, Norway ...) is for a 
long time focused on High Power Microwave (HPM) especially on protection against 
the effects of HPM. As to my opinion this is the beginning of the path for research in the 
Czech Republic. 

Currently, discussions are held on their employment in Iraqi by the U.S. armed 
forces. They could facilitate quickly eliminate the command and control systems of Iraq 
and eliminate communication of their forces without any loss of lives and any collate- 
ral damage. There were some intentions to employ these weapons of electromagnetic 
warfare by the U.S. force in Kosovo and Afghanistan at least in trial operation. It is 
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also interesting the assumption that Russian forces used DEW prior the action against 
terrorists in Moscow theatre in 2002. This weapon was designed to disable the electronic 
detonating primers. The fact is that no Chechen managed to initiate her primer. 


Misuse of electromagnetic weapons 


More frequent are the attacks of terrorists and criminal underworld using the 
electromagnetic means. Among the targets of terrorists can be financial institutions, 
medical facilities, aircraft, automobiles, computer network and other daily used civilian 
and military equipment. The EMC radiation generators can be for example in the brie- 
fcase and that is why it is quite easy to prepare such an attack. First known terrorist 
application of electromagnetic weapons is from 1995 when Chechen rebels used this 
technology against the security system of Russian facility. 

Nobody knows about the use of DEW for criminal activities and terrorist attacks 
with exception of the offenders themselves and their victims. The German experts even 
officially recommended application of these means to the German police units since 
there were recorded several cases of use of DEW by the German underground. With 
DEW it is possible to commit perfect crime, as they leave no evidence. No doubt, in 
future a wide use of these weapons can be expected which can means an increased risk 
of their misuse. 


Future of electromagnetic weapons 


Future of DEW is often discussed in many articles and literature. A part of study 
called Air Force 2025 also deals with the future of DEW employment that was develo- 
ped by the Air University Maxwell Air Force Base, Alabama. This study discusses a 
possibility to employ these means in the spaceships or satellites in order to destroy the 
hostile satellite information and communication channels. 

Development of DEW in terms of their employment is mainly connected with 
mutual co-operation of the army, air force and navy forces. These will be the components 
that are the potential users of DEW. Protection of the aircraft and ships against the effects 
of enemy DEW is being solved. Further, e.g. active use of DEW against the air defense 
and employment of DEW in the aerospace. Within 3—5 years it is expected that DEW 
will be installed into the drones (USA). In respect of technologies for DEW, the research 
will be especially focused on increase of input power of DEW, reduction of size and 
weight and improvement of antenna systems. A very interesting is also a research of 
biological impact of DEW on human being and hazard for the personnel. 
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2. CURRENT SITUATION IN THE AREA OF ELECTROMAGNETIC 
WEAPONS IN THE CZECH REPUBLIC 


The following part of this article briefly discusses NATO RTO — Research and 
Technology Organization (http://www.rta.nato.int), or the activities of selected panels 
with representation of the Czech Republic and which deal with the mentioned issue. 

The panels dealing with this topic are: 

> SCI-119 Tactical Implications of High Power Microwaves, 
> SCI-132 High Power Microwave Threat to Infrastructure and Military Equip- 
ment. 


Since most of activities of these technical panels is classified as NATO SECRET, 
only general character information not subject to classification are provided. 

Panel SCI-119 Tactical Implications of High Power Microwaves started its 
activities in 1998 and terminated it in this year. The objective of the work of its members 
have been mainly solution of issues of use of HPM in the military sector both in terms 
of defense as well as of potential active employment in attack. The most important areas 
solved: 
design of resources generating HPM, 
vulnerability of information technology of military infrastructure, 
risk of back effect of electromagnetic weapons on friendly troops, 
testing of HPM effects on the off-the-shelf equipment equipped with electronic 
components (personal computers, cellular phones, vehicles, aircraft ...), 
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content of HPM national programs from the viewpoint of: 

— earmarking of specialized workplaces, 

— refinement of the content of solution in the given country, 

— allocation of funds, 

planning of the number of students studying HPM at the universities, 
— gathering of results. 


The issue of HPM is solved by NATO systematically since the beginning of 80-ies 
of the last century. In the short time, it is assumed that new advanced HPM weapons will 
be developed and within NATO this process must be systematically controlled. In this 
area — development of electromagnetic weapons — USA, Russian, France and the UK 
have the greatest success. 

Panel SCI-132 High Power Microwave Threat to Infrastructure and Military 
Equipment commenced its activity by the introductory session in October 2002, held 
in Munster in Germany. Its orientation is linked to the preceding activity of the Panel 
SCI-119. The main activities of the Panel are planned for the period of 2003—2005 and 
single members will deal with the following issues: 

> identification of potential threat of HPM on the military and civilian infrastructure 
and equipment, 
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> research of the penetration and dissemination of HPM in specific devices, 

>» research of DEW (Directed Energy Weapons), 

> possibilities how to protect the military equipment against the effect of weapon 
assets on the basis of HPM. 


Other areas considered important by the member of the Panel SCI—132 and that 
are to be in the area of interest are: 
> resistance of military equipment against HPM, 
> implication of HPM in the military field test and system of their evaluation, 
> EMC terrorism. 


The Panel consists of representatives of the following countries: Canada, Czech 
Republic, Denmark, Germany, France, UK, USA, the Netherlands, Norway and Italy. 


CONCLUSION 


Currently, the use of electromagnetic weapons plays the more important role. 
Though, the wider employment of these weapons is expected within 5—10 years, there 
already exist and are used the devices/equipment capable to reliably effect on the enemy 
electronic assets (control, information, communication...) and deny the enemy any fur- 
ther operations. The issue of electromagnetic weapons in the Czech Republic is in the 
stage of research and that is why the representation and involvement of the Czech repre- 
sentatives in the special Panels of NATO RTO or any other international organizations 
and boards is desirable. 
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Background. High power electromagnetic weapons, also referred to as high power 
radiofrequency (HPRF) weapons, are a type of directed energy weapons. The system 
effects of high power electromagnetic environments are well recognized by world 
scientific and military communities. Former CIA Director John Deutch has said that, 
"the electron is the ultimate precision-guided weapon." In the course of the investigation 
ofnuclear EMP effects on electronics during the Cold War period, it became evident that 
garden variety, unprotected electronics would malfunction, in some cases burn out, in the 
presence of electromagnetic fields in the hundreds to thousands of volts per meter. The 
EMP experience has led to the development of non-nuclear high power electromagnetic 
sources to create fields that equal or exceed EMP levels, albeit over relatively small 
ranges. Achievable electronic effects could have serious consequences in terms of 
interruption or termination of critical system operation. The effects are of particular 
interest to the military in the context of information warfare and missile defense. 
Because most critical infrastructures are controlled by electronics, HPRF weapons are a 
concern for civilian systems as well. The weapons could be used to disrupt computer 
electronics controlling electric power grids, telecommunications networks, financial 
institution databases, security systems, and aircraft. 


Military forces in many countries are pursuing the development of HPRF weapons. 
These programs are normally classified. HPRF weapons represent a revolutionary 
concept because they operate at the speed of light, can be used covertly, and harm 
equipment rather than humans (non-lethal). HPRF weapons may be enclosed in 
briefcases, packing containers, truck beds, or aircraft and maneuvered to expose critical 
military or infrastructure systems. 


Electromagnetic Weapon Characteristics. There are three elements to be considered 
in discussing HPRF weapons systems: the weapon itself, the propagation of the weapon 
output to the target, and the target response (see Figure 1). 


RF Weapon | Wave Propagation | Target Response | 


” Coupling 


Wave Intensity at Target 
= ERP/4 nr? (Watts/cm?) 
Effective Radiated Power Power Absorbed 

ERP = Source x Gain (Watts) = Intensity x Cross Section (Watts) 


Figure 1. High Power RF Weapon Operation Elements 
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Weapon Design. An HPRF weapon consists of a power source, or driver and a radiating 
antenna. The source is normally pulsed. Outputs may be sine waves (providing a narrow 
frequency band signal) or pulses (providing a wide frequency band signal). High power 
electromagnetic source technology includes electron beam devices (magnetrons, 
vircators, gyrotrons, backward wave oscillators), solid-state devices (bulk avalanche, 
optical switches, silicon carbide circuits) and explosive generators (magnetic flux 
compression using high explosives). Output power levels in the gigawatts are feasible 
over a wide range of frequencies. Design details will determine output characteristics. 
Power, frequency, bandwidth, repetition rate, and duty cycle are the important HPRF 
weapon output parameters. 


The HPRF weapon source must be connected to an antenna with sufficient gain to 
“beam” the RF energy to a useful range. Portability requirements impose major limits on 
antenna area which in turn largely governs the maximum intensity (power per area) that 
can be delivered to a target system at a given range. Compact sources that may be moved 
covertly in briefcases, packing containers, truck beds, or aircraft and maneuvered for 
close-up exposures of critical military or infrastructure systems are of most interest. 
Antenna size limits largely determine the maximum intensity (power/area) that can be 
delivered to a target system at a given range. A table of approximate relative portable 
platform sizes is provided below. 


Table 1. Portable Platform Size Comparisons (Approximate) 


Capacity: Volume | RF system Basis 
Platform: Weight 
Briefcase 0.02 m* 5 kg Typical hard side 
Footlocker 0.15 40 kg 1 person portable 
Pickup truck 4m 1000 kg | 1 ton capacity 
Econoline van | 8 m° 2000 kg | Bed volume 
Tractor trailer | 80 m°* | 20,000 kg | 20 ton capacity 


High Power Electromagnetic Wave Propagation. Electromagnetic waves propagate at the 
speed of light through the atmosphere. Under most conditions, the atmosphere will not 


attenuate HPRF waves as they travel from source to target. However, if the 
electromagnetic wave’s peak field level exceeds the air ionization threshold a cascade 
process will occur in which an atmospheric plasma is created that will absorb most or all 
of the energy in the wave. This phenomenon is referred to as air breakdown. 


A typical threshold for breakdown at sea level is approximately 1 megawatt/em? . Asan 
example, a 1 Gigawatt source radiating through a 1-foot radius circular antenna will 
produce an average intensity over the antenna of 0.35 megawatts/cm’, a factor of 3 below 
air breakdown. Once away from the antenna, EM intensity falls off as the beam spreads 
(typically as 1/4 ar where r is the distance to the target). 
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The HPREF signal intensity on target depends on source transmission power (P;), antenna 
gain, and range according to the following equation: 


ge ERP _ P.-G watts 
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The antenna gain may be approximated by G = ve where A- 1s the effective antenna 


yi 2 
area and A is the wavelength of the radiated HPRF signal. This yields a simple formula 
for the intensity on target: 
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So, for example, a | Gigawatt source radiating at 1 GigaHz (A = 0.3m) with a 1-m? 
antenna will produce a beam intensity of 11 kW/m? (or 1.1 watts/cm’) ona target 1000 
meters away. If the pulse duration were 1 microsecond, the energy fluence on target 
would be power xX time or, 1.1 microjoules/cm’. 


Target Response. Once the electromagnetic wave signal reaches the target, its energy 
couples to the system in a very complex manner through various paths associated with 
the topology of the target system. The HPRF signal will induce currents on any external 
conductors (antennas, wires, etc) that penetrate to the system interior. The signal will 
also couple to any external metal shielding and then may reradiate to internal conductors. 
Signal waves will penetrate through any holes in external shielding to interior portions of 
the system. The main concern is the amount of energy that finds its way to critical 
electronic circuits, causing the system to malfunction. 


To simplify coupling calculations, it is possible to determine an effective “coupling cross 
section” for critical internal circuits. In effect, this treats each internal circuit as a 
receiver. The power received by the circuit may be expressed as a simple function in 
incident wave power and an effective coupling cross section: 


P= SA; 


P; is the power induced in the internal circuit, S, is the incident power at the system’s 
exterior, and A, is the coupling cross section of the internal circuit. A, is a function of 
frequency and incorporates all the complexity of coupling including multiple paths, 
layers and mechanisms. There are two major coupling modes, front door and back door, 
as shown in figure 2. 
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Figure 2. Front Door and Back Door Coupling Modes 


The physics of front and back door coupling are the same. In each case, energy resident 
in the incident wave induces currents in the system that flow to a sensitive system circuit. 
Each can be characterized parametrically by equation P; = S; Ag. The coupling cross- 
section, Ag, 1s typically large for front door coupling and small for back door coupling. 
The coupling cross sections for front door coupling are of the order of the physical area 
of the antenna or aperture. Effective coupling cross section values for back door 
coupling of unhardened systems range from 10“ — 10 cm?. Coupling cross-sections are 
hard to predict analytically and can be determined confidently only by direct 
measurement. This creates a problem for an attacker’s confidence since HPRF effects are 
subject to much higher uncertainties than conventional weapon effects. 


HPRF Weapon Effects on Systems. EMP and HPRF affect systems by disrupting the 
operation of electronic components either temporarily (upset or latchup) or permanently 
(component damage). Damage may be “direct” where energy inherent in the EMP/HPRF 
field is sufficient to cause malfunctions or “indirect” where EMP/HPRF energy triggers 
effects involving a system internal power supply. Even though the power delivered to a 
circuit by the HPRF field is small, the much larger energy available in the system’s 
power supply (or fuel and ordnance) can be improperly diverted by an HPRF induced 
overvoltage arc or malfunction of system digital control circuit, causing major system 
damage. 


Upset refers to an induced change of state in a digital circuit in which the system 
continues to operate, although possibly with erroneous data bit streams. Latchup refers to 
changes of state in digital circuits where the affected portion of the system ceases to 
operate until the system resets itself or (worse) a manual reset is required. In either case, 
system components are not directly damaged and recovery is often possible (depending 
on time criticality of affected function). 


Exploitation of upset effects should not be discounted. In some cases they are 
tantamount to permanent damage. Upset may result in major system damage, e.g., a 
missile plunges into ocean due to a guidance system upset, or computer equipment is 
destroyed by an upset sprinkler system. Small, upset-level transient pulses can also act to 
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trigger the release of energy from a system’s own power supply causing components to 
burn out at fluences much lower than would normally cause permanent damage. 


To give an indication of HPRF wave energies required to cause system effects, ITT 
industries (formerly Kaman Sciences) openly exposed circuit cards to 2.9 GHz 
microwave pulses with duration 1 microsecond. Onset of upset occurred at 1 watt/ cm? 
(equivalent to 1 microjoule/em? for this pulse duration). All components were upset at 
wave intensities of 1000W/cm?. Onset of damage occurred at 100W/cm? (for a 1 
microsecond pulse, this is equivalent to 100 microjoules/em7). All components were 
damaged at wave intensities of 1000 W/ cm? (equivalent to 1000 microjoules/cm’). 


System Protection. System hardening involves a combination of operational and 
hardware techniques. Operational techniques may include the provision of spares for soft 
critical subsystems or boxes, disconnecting susceptible circuits upon warning, and/ or 
establishment of a physical keep-out perimeter (with barriers and/or security force) or 
zones around critical equipment to prevent positioning of HPRF weapons at close ranges. 
Operational controls may also be built into software to provide circumvention and reset, 
error-correcting codes, voting logic, and status detection. For some non time-sensitive 
systems, provisions for rapid system repair may be an option. 


Conceptually, hardware approaches involve placing a conducting material between the 
incident HPRE wave and susceptible internal circuits. Hardening techniques have been 
successfully demonstrated and codified for EMP (ref. article on nuclear EMP). The EMP 
community has placed a heavy reliance on exterior shielding while limiting the number 
of penetrations that have to be individually protected. Such protection applied at the 
system exterior allows interior boxes to go untreated. This approach works well when 
designed in from the start. For retrofit protection, however, it is often prohibitively 
expensive. 


Hardware approaches for HPRF protection, while conceptually similar, have some 
differences in emphasis from EMP. Because EMP is extremely broadband, typically only 
a small fraction of the energy comes through the front door in band. HPRF weapons can 
be tuned to the front door center frequency such that all the beam energy flows into the 
system. Also since HPRF weapons operate at higher frequencies, attention to smaller 
apertures (including cracks and seams) is required and dimensions of waveguide-beyond- 
cutoff penetration treatments will require changes (longer and more narrow waveguides 
are needed). 


Front door in-band protection is one of the more challenging (but not insurmountable) 
HPRF protection problems. The high gains associated with most front door paths make 
these potentially the most susceptible portion of the system. However these well- 
characterized front door receive paths have received much attention in terms of protection 
engineering. Radar systems are often protected from their own or neighboring 
transmitters by a receiver protector or RP. Similar protection can be applied to 
communication receivers against in band HPRE environments. Table 2 summarizes 
HPRE hardening techniques. 
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Table 2. HPRF Hardening Methods 


Gpsrat sonst rechataiss 
Physical keep-out Antenna gain pattern Non corrosive mating 
Software Techniques: 

Circumvention/reset 


Error correcting codes Terminal protection devices 

Voting logic conductive films 

Status detection/ alarm 
and components 


Filtering, limiting at 
penetration points 


Future Directions. HPRF generation techniques have matured to the point where 
practical devices have become technically feasible. Miniaturization of pulse-power 
source components, more efficient power supplies, and advances in electronic pulse 
forming, energy conversion, and antennas enable reduced size and increased efficiency of 
HPREF generation hardware. Simple weapons can also be built using inexpensive 
magnetrons from common microwave ovens. 


Military trends to computerized battle management, weapons tracking, and 
landline/wireless network communications are a double-edged sword, introducing serious 
HPREF vulnerabilities. Military use of commercial off-the-shelf equipment and 
dependence on civilian infrastructure exacerbate the problem. Senior military officials 
have dropped hints about pursuing offense technology but there are no officially 
published details concerning weapon availability or capabilities. 


Several other countries also have extensive background in the development of RF 
weaponry. The former Soviet Union pioneered the development of HPRF weapon 
technology and this technology is now being offered to other countries. According to a 
recent report from the Office of the US Secretary of Defense on the military power of 
China, “Captain Shen Zhongchang from the Chinese Navy Research Institute...envisions 
a weaker military defeating a superior one by attacking its space-based communications 
and surveillance systems...in future wars, Shen highlights radar, radio stations, 
communications facilities, and command ships as priority targets vulnerable to smart 
weapons, electronic attack, and electromagnetic pulse weapons.” It is expected that in 
future conflicts the United States will encounter adversaries using HPRF weapons as part 
of asymmetric tactics to disrupt information systems. 
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See also: Nuclear Electromagnetic Pulse (EMP) 
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The Biophotonic Quantum Holographic Matrix 


by William F. Hamilton III 


ABSTRACT: This paper is an attempt to integrate studies of the quantum potential, quantum 
holography, biophotonics and the enveloping matrix of _ biointegration, 
biocommunication, and bioinformation that composes the web of light and life in living 
organisms and their possible genesis in an electromagnetic infoton. 


Introduction: 


Theoretical physicist David Bohm proposed a new hidden variables theory of Quantum Mechanics. 
He assumes the wave function does not represent just a set of probabilities but an actual field. This field 
exists and acts upon particles the same way a classical potential does. Thus it is a quantum potential 
which is associated to this field and is a function of the wave function. It is postulated here that the 
quantum potential is active -- as a field -- in living cells and organisms and acts upon them. 


The equation Bohm used to represent this quantum potential is: 


U=—E (0? /2m,) (eR R) (1) 


Research reveals that Bohmian quantum potential is still used, but that it may only represent a means 
to extend Quantum Theory into a realistic theory of particles and fields. 


It resolves the dilemma of the appearance -- in one and the same phenomenon -- of both particle and 
wave properties in a rather straightforward manner. Bohmian mechanics is a theory of motion 
describing a particle (or particles) guided by a wave. This guiding wave is usually attributed to atomic 
particles. But it might be more insightfully seen as a traveling soliton or vortex. 


Bohmian mechanics is manifestly nonlocal, and the velocity may depend upon the positions of other 
-- even distant -- particles whenever the wave function of the system is entangled. 


The behavior of the particle is determined by the particle’s position and momentum, the wave field, 
and the sub-quantum fluctuations. 


Bohm's quantum potential binds the entire Universe together into what he liked to call a seamless 
"unbroken wholeness". Every particle in the Universe is connected by the quantum potential to every 
other particle. He likened the cosmos to a hologram in which each point on the film carries information 
about the entire picture. Bohm's GWT -- far more sophisticated than de Broglie's crude version -- is a 
"holistic" vision in which all parts of the Universe are joined to every other part. "Interconnectedness" 
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was one of Bohm's favorite words. He saw the Universe as resembling the unity of a living organism. 
A kind of pantheism not unlike Spinoza's -- a pantheism Einstein himself favored.” [2] 


Bohm referred the holomovement as the basic reality. The pattern formed on a photographic plate 
by light waves that interfere and create a hologram. This pattern is the interaction or interference pattern 
of two parts of a laser light (coherent light). One beam reflects off an object, the other off a mirror. In 
addition, any portion of the holographic plate contains information on the whole object. 


Biohologram: 


Every cell in the human body contains nuclear DNA. Information on the whole body -- much like a 
hologram -- only the cells can go through a process of division and reproduction (mitosis). 


In quantum holography, things are spookier still. While holograms are typically constructed with 
interfering beams of light, in quantum holography the researchers measure the simultaneous arrivals of 
an illuminating photon that is sent into a chamber and a companion photon in the other entangled 
beam.[2] 


D,{x,) 


Quantum holography -- as depicted in this cartoon -- is a way that physicists could 
produce 3-dimensional images of objects that would be invisible to systems relying 
on classical physics. A source S produces 2 photon beams (hy and hz). The photons 
in hy are quantum mechanically entangled with the photons in hz. When a photon in 
hy; enters chamber C, it encodes 3-dimension information about the enclosed object 
(in this case a Grecian bust) in the interference of the 2 paths it could take -- a path 
that intercepts the object and subsequently is reflected to the chamber wall, and a path 
that misses the object and strikes the chamber wall directly. The second beam hz 
passes through conventional optics and strikes a detector array D. A coincidence 
counter extracts the holographic information by monitoring the relative time between 
a photon in hy striking the chamber wall and its entangled mate in hg arriving at 
detector D. 


Wave Genetics Inc. and the Moscow Institute of Control Sciences are exploring a new concept of the 
genetic code that asserts: 


(1) that the evolution of biosystems has created genetic "texts" -- similar to natural context 
dependent texts in human languages -- shaping the text of these speech-like patterns. 


2) that the chromosome apparatus acts simultaneously both as a source and receiver of these 
genetic texts, respectively decoding-and-encoding them. 


3) that the chromosome continuum of multicellular organisms is analogous to a static-dynamical 
multiplex time-space holographic grating, which comprises the space-time of an organism 
in a convoluted form. 


That is to say, the DNA action -- theory predicts and which experiment confirms -- is ... 


(i) that of a "gene-sign" laser and its solitonic electro-acoustic fields, such that the gene- 
biocomputer "reads and understands" these texts in a manner similar to human thinking but at 
its own genomic level of "reasoning". It asserts that natural human texts (irrespectively of 
the language used) and genetic "texts" have similar mathematical-linguistic and entropic- 
statistic characteristics, where these concern the fractality of the distribution of the character 
frequency density in the natural and genetic texts and where -- in case of genetic "texts" -- the 
characters are identified with the nucleotides, and 


(ii) that DNA molecules -- conceived as a gene-sign continuum of any biosystem -- are able to 
form holographic pre-images of biostructures and of the organism as a whole as a registry of 
dynamical "wave copies" (or "matrixes”) succeeding each other. This continuum is the 
measuring, calibrating field for constructing its biosystem. 


“Complex information can be encoded in EM fields, as we all know from coding-and-decoding of 
television and radio signals. Even more complex information can be encoded in holographic images. 
DNA acts as a holographic projector of acoustic and EM information which contains the informational 
quintessence of the biohologram. Only 3% of human DNA encodes the physical body. The remaining 
97% of the 3 billion base pair genome contains over a million genetic structures -- called transposons -- 
that have the capacity to jump from one chromosomal location to another (Kelleher, 1999). We are 
99.9% alike in our genetic legacy. Our individuality is expressed in 3 million small variations in our 
cells called single nucleotide polymorphisms. 


"Gene-expression is the mechanism by which new patterns are called into being (Rossi, 2000). 
There is also a strong correlation between modulation of the brain’s EM field and consciousness 
(Persinger, 1987; McFadden, 2002). The Gariaev group has discovered a wave-based genome and DNA 
phantom effect which strongly supports the holographic concept of reality (Miller, Webb, Dickson, 
1975). This main information channel of DNA is the same for both photons and radio waves. 
Superposed coherent waves of different types in the cells interact to form diffraction patterns, first in the 
acoustic domain and second in the electromagnetic domain -- a quantum hologram -- a translation 
process between acoustical and optical holograms.” [4] 


The distribution of the character frequency in genetic texts is fractal, so the nucleotides of DNA 
molecules are able to form holographic pre-images of biostructures. This process of "reading and 
writing” the very matter of our being manifests from the genome's associative holographic memory in 
conjunction with its quantum nonlocality. Rapid transmission of genetic information and gene- 
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expression unite the organism as holistic entity embedded in the larger Whole. The system works as a 
biocomputer -- a wave biocomputer. 


The quantum nonlocality of the genetic information is fundamental. Experimental work of the 
Gariaev group shows how quantum nonlocality is directly related to laser radiation from chromosomes 
(coherent light), which jitterbugs its polarization plane to radiate or occlude photons. DNA and the 
genome have now been identified as active "laser-like" environments. Roughly speaking, DNA can be 
considered as a liquid crystal gel-like state that acts on the incoming light in the manner of a solitonic 
lattice. [5] 


Biophotonics 


This entire section is extracted from the History of Biophotonics website: 


Around 1923, Alexander Gurwitsch discovers an "ultra-weak" photon emission from living systems 
(onions, yeast, ...), since he suggested connections between photon emission and cell division rate. He 
calls this photonemission ''mitogenetic radiation". His experiments indicate that the wavelength is in 
the range around 260 nm (Bibliography under Gurwisch and also Ruth (1977, 1979)). 


Around 1950, Russian scientists rediscover "ultra-weak photon emission" from living organisms. 
Most results are published in "Biophysics" (Engl.) and originally in "Biofizika"). ( Bibliography under 
Ruth, 1979). 


Italian nuclear physicists discover by chance "bioluminescence" of seedlings. They do not think that 
this finding is significant, but they publish the results (Colli et al. 1954, 1955, Ruth 1979). 


The Russian biophysicist and the American chemist enunciate the first theory of ultra-weak 
photonemission (UWPE) from biological systems -- the so called "imperfection theory". UWPE shall 
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be an expression of the deviation from equilibrium -- some kind of distortion of metabolic processes 
(Zhuravlev 1972, Seliger 1975, Ruth 1979). 


Independently from each other and by different motivations, scientific groups in Australia 
(Quickenden), Germany (Fritz-Albert Popp), Japan (Inaba), and Poland (Slawinski) show evidence of 
ultra-weak photon emission from biological systems by use of modern single-photon counting systems. 
Bibliography (Quickenden, Inaba, Popp &Ruth, Slawinsk1). 


While Quickenden, Slawinski, and Inaba prefer the imperfection theory, Popp and his group 
enunciate just the opposite theory: 


1. The radiation originates from an almost perfect coherent photon field. 
2. Essential sources are the DNA and corresponding resonators in the cells. 


3. The mechanism describes photon storage in cavities and information channels, tuned by 
Casimir forces. 


4. There is a close connection to delayed luminescence which corresponds to excited states of the 
coherent photon field. 


5. The radiation is not the product but essentially the initiator of chemical reactions in the cells. 
The radiation submits the information within and between cells. 


6. The radiation is not limited to the optical range but follows an f = const rule (the occupation 
probability of the phase space is equal for all wavelengths) and extends to longer 
wavelengths including the so-called heat radiation of the body. 

7. This radiation is the proper regulator and information carrier of life. 

The Marburg group of Fritz-Albert Popp calls this phenomenon "biophotons" in order to stress the 
difference to "bioluminescence". Biophotons are single quanta which are permanently-and-continuously 
emitted by all living systems. They are subjects of quantum physics, and they display a universal 
phenomenon attributed to all living systems. Worldwide, all scientists who agree with these statements 


call the radiation "biophotons" and the scientific field "biophotonics". 


From 1972 to 1980, the Marburg group of the leader -- the physicist and Dr. Habil Fritz-Albert Popp 
-- evaluated experimentally all the essential physical properties of biophotons. 


1. The intensity ranges from a few up to some hundreds photons/(sec-cm’). 
2. The spectral distribution follows in the time average an f = const rule. 
3. The modes are strongly coupled. 


4. The delayed luminescence that approaches continuously the biophoton emission follows a 
hyperbolic rather than an exponential relaxation function. 


5. The biophotons origin from an almost fully coherent field. 


6. Cells are able to establish cavity resonators which contribute to biophoton regulation. 
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7. The essential source of non-equilibrium biophoton emission is the DNA. 


This group introduces the first time photocount statistics (PCS) into biophotonics. They show 
evidence that biophotons are emitted according to a Poissonian PCS. Furthermore, they show evidence 
that (1) the delayed luminescence follows a hyperbolic relaxation function rather than an exponential 
one; (2) the modes are strongly coupled; and (3) there are hyperbolic oscillations around the continuous 
hyperbolic relaxation function. The group finds the first time intercellular communication by means of 
biophotons. Later this was confirmed by Albrecht-Biihler (Bacteria), Popp and Chang (dinoflagellates), 
Galle (daphnia), Shen (blood), and Vogel (bacteria). 


(Bibliography under Popp and coworkers, i.e., Bahr, Bohm, Grass, Grolig, Herrmann, Kramer, 
Rattemeyer, Ruth, Schmidt, Wulle, Albrecht-Bihler, Chang, Galle, Shen, Vogel). 


The papers of Popp and his group are examined mainly by the group of B. Chwirot (Kopernikus 
University, Torun). They confirm the essential results (Bibliography Chwirot et al.). 


Herbert Klima (Atom Institute Vienna) performs his dissertation in Popp’s group at the University in 
Marburg. He transfers "Biophotonics" to the University in Vienna -- in particular investigations on laser 
excitation of living systems. 


(Bibliography Klima or Atominstitut Wien). 


J.Slawinski cooperates with the groups in Japan, USA and the Popp-group in Germany. He follows 
mainly the links between biophotons and biochemical reactions. There arises a branch biochemical 
biophotonics that becomes an essential part mainly in Japan and USA.” [6] 


Bioinfotons 


This term “bioinfoton” is one that I am adopting to specify any particle (such as the Ganesh 
Particle*), wave, or biomolecule that transfers information from an emitter to a receptor. It is possible 
that if a biophoton is emitted from a coherent source that it will carry holographic information as a form 
of modulation (possibly frequency-modulated) and produce action or results in biological systems. 


It is possible that biophotons may even be carriers of psi information and that a coherent coupling 
can be established between 2 conscious lifeforms resulting in a transference of information from a 
higher potential field to a field at lower potential. Even though this is conjecture at this point, it suggests 
other means by which disparate lifeforms can communicate. We know there is a process by which trees 
communicate and even signal each other in the face of danger. We may be exchanging information with 
pets and other animals through biophotonic communication. This may be how some people who have a 
"green thumb" affect plants they care for. 


Even communication with other intelligent life forms in the Cosmos may be effected by the 
amplification and vectoring of biophotons or -- via the quantum potential -- produce information at a 
distance. 


A virtual photon flux in the quantum potential may be integrating the coordinated wholeness of the 
organism while the action of bioinfotons may keep every part of the organism in communication with 
every other part. 


Conclusions 


Life and living organisms are more than the sum of their parts and are composed of material and 
non-material parts. The spiral form of DNA evidently produces an electromagnetic wave field that 
informs the organism’s growth and structure. 


Scientist Richard Alan Miller is a pioneer in this field and has written: 


“In a hologram, wave fields interfere with one another to lay the foundations for the reconstruction 
of the image of an object. But how are the wave fields produced? 


The term "holography" comes from the Greek roots meaning "entire" and "to write". In holography, 
the image is projected by a coherent light source split into both the object wave and the reference wave 
background. This dichotomous nature is reflected in the particle/wave nature of the DNA molecule, 
which can be "read out" with biophotons from chromosomes to set up a holographically-produced wave 
field. This superposition of wave fields (object wave and reference wave) creates a wave guide for the 
formation of biological structure. The image is constructed according to the reference information 
contained in the genes. The reconstructed object wave is identical with the object wave field. The 
reconstructed wave fields reproduce exactly the recorded ones (the DNA with genetic code)." [7] 


Mr. Miller also proposes this hypothesis: 
“QUANTUM BIOHOLOGRAPHY 


Hypothesis: The organization of any biological system is established by a complex 
electrodynamical field that is, in part, determined by its atomic 
physiochemical components. These, in part, determine the behavior and 
orientation of these components. This dynamic is mediated through 
wave-based genomes wherein DNA functions as the holographic projector 
of the psychophysical system -- a quantum biohologram." 


I propose that the biohologram is embedded as an integral part of the biocosmic hologram we call 
the"Universe”. 


Dr. Dan Burisch has seen evidence that a Ganesh Particle* can transmute itself into a fully 
functional atypical eukaryotic cell in a matter of seconds -- not eons. Such evidence -- when it becomes 
available -- will change our entire perspective on the existence of a universal holonomic mind that 
informs its creation. 


*Ganesh Particles are charged clusters that extracted from ancient bedrock and have a 


seemingly unknown origin, but carry information which is transferred to cells via a 
crossbridge. (discovered by Dr. Dan B.C. Burisch) 
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Its excitation energy was released in a single 
great burst Paul Davies, Superforce, 1984. p. 194 
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BRIDGING ENABLES COP > 1.0 


S-flow, do /dt flow, and EMF flow 


=> => a> => => o> => => 


| BLOCKER | 


| (Conductor) : 


“Clos ed Current Closed Current 
LoopA Loop B 


BRIDGE Patent Pending 
Current loop Bis asymmetrically regauged by 
5, do /dt, and EMF flowfrom current loop A 


ete soaps 
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Aspects of Strong Local Asymmetry 
Nee 


® If local asymmetry is strong, conservation laws 
may be appreciably violated 


© T.€ Bearden 1995. 1986 
* Energy 


@ Properties of an object may differ appreciably for 
® Different observers 
« Different detecting means 
e One time to another 
* One position to another 


« STRUCTURING THE INFOLDED EW INSIDE POTENTIALS, 
e Strongly breaks local symmetry 
® Provides spacetime engines giving the above effects 
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Other Aspects of 
Strong Local Asymmetry 


a TTC _ 
» Local spacetime is curved © TE Besiien 100s, 1058 
= Lorentz invariance of vacuum is violated 
= May be a local "sink" or “source” 
= Gravitational-inertial effects from EM 
= Translation between virtual and observable 
= Electrogravitational solitons 
= Action at a distance 
= Transmutation effects may exist 
= Scalar/pseudoscatar field translation 
=» COMMENT: Thus the use of infolded longitudinal 
EM fields and waves to strongly break local 


symmetry allows internested aS 2 of 
spacetime curvatures. These spa 


structures are vaCuUn aAOINES. 0 or acetone engines, 
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aes on the Status of 
Electrodynamics 


".. itis not usually acknowledged that electro- 
dynamics, both classical and quantal, are in a 
sad state..." 

". the best modern physicist is the one who 
acknowledges that neither classical nor 
quantum physics are cut and dried, both being 
full of holes and in need of a vigorous 
overhauling..." 


*Mano Bunge, Foundations of Physics, Spnnger-Verlag, 


©) 1996 TE. BEARDEN New York, NY, 1967, p. 176. 
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_ Bunge on the Status of 
Electrodynamics and Physics 


".« itis not usually acknowledged that electro- 
dynamics, both classical and quantal, are ina 
sad state... 

",.. heither classical nor quantum physics are 
cut and dried, both being full of holes and in 
need of a vigorous overhauling..." 


"Mano Bunge, Foundations of Physics, Springer-Verlag, 
() 1956 TE. BEARDEN New ‘York, N'Y, 1987, p. 176.. 
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Bunge on tne Status of 
Classical and Quantum Physics 


".. iis not usually acknowledged that electro- 
dynamics, both classical and quantal, are in a 
sad state... the best modern physicist is the 
one who acknowledges that neither classical 
nor quantum physies are cut and dried, both 
being full of holes and in need of a vigorous 
overhauling not only to better cover their own 
domains but also to join smoothly so as to 
produce a coherent picture of the various 
levels of physical reality.” 


“Mario Bunge, Foundations of Physics, Springer-Verlag, 
() 1996 TE BEARDEN New York, NY, 1967, p. 176.. 
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Fraction of Casualties Surviving 


FRACTION SURVIVING 


10 


08 


0.0 


CASUALTIES 
(©) 1986 T & BEARDEN 
T YPE TREATMENT RECEIVED 


EXPRESSED IN FRACTION SURVIVING 
© with conventional treatment 

() With 1st generation Ptreatment 

C) With 2nd generation P-treatment 
@ With 3rd generation P-treatment 
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MULTICELL 
AEROBIC 
(INCLUDES MAN) 


SINGLE CELL > SINGLECELL 
ANAEROBIC AEROBIC" 


CENTRAL CONTROL 


OXYGEN-RICH TIME -FORWARD 
le PATH AS IT 
DEVELOPED 
CANCER CELL 
mr 


— 
TIME-REVERSED 
<Q==_ pa FOR SUSTAINED 
sore OXYGEN DEFICIENCY 
PARTIALLY SINGLE CELL ~_____~ 


FIRST STEP IN OXYGEN-DEFICIEENCY 
© STE, Georden DEDIFFER EN TIATION 
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Differentiation and Dedifferentiation Timelines 


CENTRALIZED CONTROL OF CELLULAR 
GROWTH AND REGENERATION 


PRIMORDIAL > SINGLE 
: = 
NORMAL HEALTHY WITH SOME DISEASED 
CELLS AND FUNCTIONS 
A oBic OXYGEN-RICH ENVIRONMENT a 
TINE-FORWARD PATH re — Se 
© 1003, 1008 T.E Bearden FOR HEALING OF CELL DAMAGE 
TIME-REVERSED © TIME-REVERSED 
= —=— Ge patHFOR PATH WHEN NORMAL 
SUSTAINED : PUMPING FAILS TO 
SING SINGLE OXYGEN HEAL CELL 
— a DEFICIENCY 
ANAEROBIC AEROBIC 
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Evolution of Cells on Earth 


EVOLVE TO 
MULTICELL 
AEROBIC: 
CHANGE OF {INCLUDES MAN) 
ATMOSPHERE 
ye 
(INCLUDES : =) 
OXYGEN) | to a 
xe SINGLE CELL MULTICELL 
Poko SINGLE CELL | comPONENTS | COMPONENTS 
obo AEROBIC* ; 
+53 = ee IMMUNE SYSTEM TISSUES 
Assisi RED CELLS MUSCLES 
ANAEROBIC gee FACULTATIVE WHITE CELLS BONES 
~ ANAEROBES 
sil) an YORY . KILLER CELLS ORGANS 
LIGA (SINGLE CELL ETC. SKIN 
ANAEROBES BOTH AEROBIC 
SINGLE CELL AND ANAEROBIC) ore ee 
SHIELDED 
FROM OXYGEN * NOTE: L MITED ANAEROBIC RESPIRATION 


STILL TAKES PLACE IN HIGHER AEROBIC 
LIFE FORMS, INCLUDING MAN. 


EVOLUTIONARY TIME 


(©) 569 7. E BEARDEN 
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(A proposed formal definition 
of a charged mass) 


~VACUUM ~~.) \__ 


Dad so pote ly the ile (can n of 


ane = of 
A ny vat ions. 


ohim-t 
ith many ram 


theory, 


"..cunously enough, we do not 
know exactly what charge 8, 
only what # does. Or, equafy 
significa ntly, what it does not do.” 


MiP. Silverman, And ‘vet t Mtoves: Strange 
tere and Subtie Questions inP ing: 


CambidgeU riversity Press, 1958 p. 127. 


. 
4 
S Cc) T.E.BEARDEN 1997 


An electric charge Q consists of a massless flux component and a mass component, 
coupled together (interacting). Q is a broken symmetry. The mass of the charge 
continually and violently exchanges virtual photons with the surrounding vacuum. 
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Thus @ Is energetically driven by the surrounding vacuum potential, which itself is to 
first order justa violent virtual photon flux. 
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The Ubiquitous Assumption: Two 
Asymmetrical Regaugings for Net Symmetry 


You really need Your electrodynamiciet 
a Me demon, says he can make one, 
to do some free work. by regauging. 


(Ce) VE. BEARDEN Tu 
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The Ubiquitous Assumption: Two 
Asymmetrical Reqauanee for Net Symmetry 


He saye he will do the 
Woate eaetl G for ot Hey, 


vey won't 
do any net work for you! 


(Co) 16. BEARDEN a0 
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The Ubiquitous Assumption: Two 
Asymmetrical Regaugings for Net Symmetry 


He diedainful : 
"We always iY Rat way 


We must enforce 
equilibrium and the second 
law of thermodynamics!". 


fe) TE. GARDEN 105 
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A Charged Particle Is a Coupled System 


Note: X is a coupling 
operator 


x Pte! WP 
~VACUUM — 


~ CHARGE — 
Foi \ Me Say, 
4 virtual 
Ore photon 
flux 
exchange 


o, 


"..curiously enough, we do not 
know exactly what charge is, 
only what it does. Or, equaliy 
sig nificantly, what it does not do. 

MP. Siemnan, And Yet it Mowes: Strange 


Sys terme and Subtle Questions in Physics, 


C anbridge University Pres, 93, p. 127. 


(6) 19947 . BEARDEN 


is a broken symmetry in its fierce energy exchange with the active vacuum. 


An electric charge ] 2 , 
It coherently integrates some of the virtual energy absorbs and outputs it as Poynting energy flow 
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Chung s Carbon Filament Negative Resistor | 


— 


UNIVERSITY AT BUFFALO, NY 


Wl 
> SS | >Wout> Win 


CROSSED CARBON 
FILAMENT LAYERS 


i) GET E Bearden 


Win 
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Typical circuit has about 10-13 
energy collection efficiency 


= 
i "< = (Q 1004, 1996 Te eeaRveN 
& ep NIN 
=e Deep space 
S system 
—- Distance traveled by S in one hour is 1.08x10exp(1 2) meters. 


“= Example: 1.3 amps flowing in DC circuit, 1.8 mm diameter copper wire. J =51 A/cm 2 


! 5a. ! 
S violently transports ? provided fromthe source. 
d i= 0.1368 meters j ? sluggishly transports the energy collected and dissipated in the 
circuit. 


For the case discussed, the electron drift velocityin the circuit is about 
3.8 x 10 5 meters/sec. So Ji moves about 0.1368 meters in one hour. 
Thus J? has collected about 0.1368 meters of the ¢-filled Stube. During 
that same hour, the S-flow evoked by the power source will have 
traveled 1.08x1012meters. The ¢ of both currents is the same. Both 
are involved in the same energy-illed tube. Thus S has provided and 


transported about 7.89x1012 times as much energy along the circuit 
in one hour as the j? has been able to collect, transport, and dissipate 
as work in the circuit. Thus this circuit provides about 16'3 collection 
efficiency. 
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S Classical View of EM 


Potentials just mathematical conveniences 

— Not real 

— No internal structure, just magnitude 

Force fields primary, causative, can exist in space in absence 
of observable mass 

— All EM actions due fo force fields, none when zero 

— No action at a distance 


Ur » 


\ 
VA “sé, 


> 
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Curved Spacetime 
acts as eae weresHa 
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: I. CHRONIC DISEASE PUZZLING 


SCIENCE REALLY DOES NOT UNDERSTAND 
THE MECHANISMS OF A SINGLE CHRONIC as 
DISEASE, INCLUDING CANCER 


m MANY TROUBLING FACTORS EXIST « 


4 
4 


_ 
| 


Qt 1990, 05957 © Beseien 


J SBI IIe IIS HSS SoS lS 
CELLULAR REGENERATION SYSTEM IS UNRECOGNIZED 
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Cancer Characteristics 


Meas: one disease, but a whole range 

e Starts in damaged aerobic cell 

@ | Cell shakes off body's central control 
- Starts uncontrolled division 

— Becomes a lump 

Can sene Joga CoE Ey cells 


e Form metastases (secondary tumors i) 
Often become anaerobic O mre oe 
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CANCER: CHARACTERISTICS 


® NOT ONE DISEASE BUT A WHOLE RANGE 
® STARTS IN ORDINARY (AEROBIC) CELL 

© CELL SHAKES OFF BODY'S DICTATORIAL CONTROL* 
© STARTS UNCONTROLLED DIVISION 
© BECOMES A LUMP 

® CAN SEND FORTH CANCER CELLS 


(2) 1009 TE. Pauetew 


® THESE FORM METASTASES (SECONDARY TUMORS) 
® OFTEN BECOME ANAEROBIC (NON-OXYGEN USING) 
© ENIGMA (S FAILURE OF IMMUNE SYSTEM 
TO ATTACK SOME TUMOR CELLS 
— SUPPRESSOR CELLS MAY CURB IMMUNE SYSTEM 
= TUMOR MAY LACK ANTIGENS NORMALLY IDENTIFIED 
BY THE IMMUNE SYSTEM 
*A&A system forces cell back toward anaerobe 
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E, = TIME-REVERSED WAVE 


© 1054, 1606. 19m TE BEARDEN 


“If a scalar wave E:(r) propagates from left to right through an 
arbitrary but lossless dielectric medium, and if we generate in some 
region of space [say near z = 0] its phase conjugate replica E2(r), 


then E2 will propagate backward from right to left through the 
dielectric medium, remaining everywhere the phase conjugate of E1." 
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_ The Electronuclear Reaction: — 
Nuclear Reactions in Ti R-Zones @ 


® Nucleon interchange 
— Changes neutron into proton and vice versa 
= Athigh rate (flat spacetime assumed) 
® Statistics become skewed) due to curved ST 
® Can bias statistics toward either neutron 
or proton end 


— Biases toward transmutation of elements 
along isomer chains 


— Concept of “isomer is vastlyexpanded @ =... 
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The Electronuclear Reaction: 
Nuclear Reactions in 1R-Zones (2 


® Normal dynamics (impulses) may reverse [Se 
— Like charges attract, unlike charges repel 
— Positive charges cluster (are drawn together) 
— H+ ions (protons) may form quasi-nuclei 
— Nucleus coulomb barner becomes assistant 

® Many “impossible” reactions now possible 
— Quark access and quark flipping by EM 
— fon clustering emt bund 
— Positive charges as phase conjugate mirrors 
— Time-density waves and tme-energy charging 
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_ The 5js3 LOM G clear Reac On; 
Nuclear Reactions in TR-Zones (3) 


® Not observed until time-energy charging 

has become substantial 
— Jime delay (hours, days) 
— Jransduction of LW --> TW involved 
— Specific time-charging history of detectors 

iS involved in twnether they detect of not 
— Longitudinal EM waves become significant 
® Curved spacetime can act\as source or sink 

— May emit excess radydoy se es 


— May absorb excess radiation 
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In Time-Reversed Zone: 


— -— ie — = SE 


http://www.cheniere.org/images/EMfndns 1/Elecnuc6sm.jpg25.4.2005 1:58:07 


http://www.cheniere.org/images/EMfndns 1/Elecnuc7sm.jpg 


Time-Reversed Zone: 


~kLoe-? oe o a - a = | -" 
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A New Conservation of Energy Law 


Physics conserves total "energy and mass-energy" 
Now also must consider "time-energy” 


Conserve total mass-time-energy (spatiotemporal 
energy) 


Let ET = total energy, EM = mass energy, 
EE = ordinary energy, and Et = time energy. Then 


ET= EE + EM + Et ACh ee TE Barra 
(kKEt => EE>0) => ET> (EmM+ EE) 


If some Et is transduced into EE , the experiment will 
violate the old spatial mass-energy conservation law 
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QUESTIONS ON CARCINOGENS Sa 
AND EM RADIATION 


m UNRESOLVED QUESTIONS ON EM RADIATION 
— DOSAGES 
— ACTIVE MECHANISMS 
— REPLICATION DIFFICULTIES 
— MEASUREMENT DIFFICULTIES 
- WHERE, WHEN, HOW ILL EFFECTS OCCUR 


m@ SIMILAR QUESTIONS EXIST ABOUT EVERY 
CARCINOGEN 


m SCIENCE REALLY DOESNOT UNDERSTAND THE , 
MECHANISMS OF A SINGLE CHRONIC DISEASE, © 1994, 1995 TE. Bearden 
INCLUDING CANCER 

—- FACTORS SUCH AS MIND, STRESS, SPONTANEOUS 
REMISSION, PLACEBO EFFECTS, AND COMBINATIONS OF 
FACTORS ARE PARTICULARLY TROUBLESOME 

= GENERATION OF THE PLACEBO EFFECT BY THE 
REGENERATION & RECOVERY SYSTEM IS UNRECOGNIZED 
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As defined, fields and potentials only 


exist in and on charged matter 


E=Fiq . op 2x Neepotien: 


pd vacuum. 
~_ eee 
ee - cae 
Source qis a a a 
broken symmetry -_ eS 
in vacuum flux AGO ee 


SOURTE 
CHARGE 
Assumed perpetual 
motion machine Bo ae b 
= = joules continuously 


in classical EM ee fi in front 
in geometrical flow 


SoE=-Vo0 
distortion zone around 
a point coulomb 


pret dg fecha die ete. Ae se eat Seda 
exists in space in the absence Of MASS. @wirte «woe 


http://www.cheniere.org/images/EMfndns 1/EMdefns 1 %20sm.jpg25.4.2005 2:01:46 


http://www.cheniere.org/images/EMfndns 1/EMerrors%20sm. jpg 


Serious flaws and errors 
in classicalEM theory. 


Eliminates the Internal EM Inside the Scalar Potential, 

No Definition of Electrical Charge orof Scalar Potential, 

Equations StillAssume Material Ether Per Maxwell (Unchanged), 
Use of Force Fields in Vacuum is False (and Known to be $o}, 
Treats Charge qas Unitary Instead of Coupled System g = glqim (q). 
Confuses Massless Potential Gradients as Forces (See #3, #4), 
Does Not Utilize Mass asa Component of Force (See #29), 


Erroneously Assumes EM Force Fields as Primary Causes, 
Topology of EM ModelHas Been Substantially Reduced, 

Does Notinclude Quantum Potentialor Action ata Distance, 
Does Not Include Superluminal Velocity of Inner EM Components, 
Does Not Utilize Extended Near-Field Coulomb Gauge Effects, 
Does Notinclude EM Generatrix Mechanism forTime Flow, 

Does Not Unify Photon and Wave Aspects (Requires 7-D Hodel), 


Does Not Include Electron Spin and Precession (See #19,#24), 
Treats EM Energy As Existing In"Chunks,” Instead ofas Flow, 
Confuses Energy and Energy Collection (See #16), 
Discards HalfofEvery EM Wave in Vacuum (See #22), 
Erroneously Uses Transverse Vacuum Wave; It's Longitudinal. 
Arbitrarily Regauges Maxwell's Equations to Eliminate Overunity, 
Omits Phase Conjugate Optics Effects (The Rule in Internal EM J, 
Does Not Include EW Cause of Newtonian Reaction Force. 
Erroneously Assumes Separate Force Acting on Separate Mass, 
Confuses Detected Electron Precession Waves as Proving Trans: 
yerse EM Wavesin Vacuum (Remnantof Old "EM Fluid" Concept), 
Due to Error in String Wave, Omits the Ubiquitous Antiwave. 
Assumes Equilibrium ;NotTrue Unless Include ¥acuum Interactions, 
Higher Topology Required, to Model Electromagnetic Reality, 
Lorentz surface integration discards Poynting energy transport, 
Has nothing atallto sayaboutform of EM entities in massless space. 
Eliminates the infolded generalrelativity using EM-force as curve agent, 


Does notinclude longitudinal EM waves as time domain oscillations, 
Does notinclude EW mechanism that generates time flow and flow rate. 


wo co ce rere es re PS 
eS ee es 


@ TE VEAL ER ION UE 
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Michefson-Morley 
experiments, 1880' ‘s 


Ow ‘auead 
ether & gone, 


Trust us! The equations € aD 
donot need Seibel hs 
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REACTION TO LOSS OF MATERIAL ETHER 


Nota single 
equation was 
changed! 


a» Now we are not using 
a material ether. 
Trust us! The equations 
do not need changing. 


©) Pe BEARDEN Ma 
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<Xe)> 


A 


i wMASSLESS " Einstein's 

: SPACETHE ae spacetime 
i PERTURBATIONS : vette, hasn't been 
Ls ADDR é *. 


Okay! We will just 
measure material 
entities, and call 
them nonmaterial. 


CAUSE 


© TE BEARDEN 1999 
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Air Medium Disturbances Generated When 
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respectively. 


= 
i OW lS oa 
=e oe oe ees ee — 


String slaps 
air medium 
Wave is pat, WAVE IN STRING (TRANSVERSE) 

: ' f Lower degree of freedom for string 
alternatively ‘ Can only vibrate mostly laterally. 
compressive = = age a DIOS 
and x = Electron 
rarefactive mS we Sas waves 

ae Nuclear 
j | \ "\ ANTIWAVE IN" proton 
4 _ ™ HOLDER waves 


© 100s, 10957. £. BEARDEN alr medium 


http://www.cheniere.org/images/EMfndns |/EMwave 1 %20sm.jpg25.4.2005 2:07:17 


http://www.cheniere.org/images/EMfndns l|/EMwave2%20sm.jpg 


Launching a Spacetime Perturbation 


("EM Wave") from a Wire Antenna 


time forward 
slap (electron) 
time reversed 
ELECTRON SHELLS 
(DAMPED) Q { dese 
Modulations of 
virtual photon flux 
‘ : f r\ Feats intensity 
"NUCLEI rh: ae intensity an 
(HIGHLY DAMPED) . fas vacu 


By omitting the nuclei perturbation wave, Maxwell 
omitted Newton's third law from electrodynamics 
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Scalar Electromagnetics 
(Energetics) View of EM 


e Potentials real; primary causes of EM phenomena 
= Force fields made by differentiations of potentials 
— Force fields are effects, not pnmary causes 


=~ Force fields exist only in, on mass partcles 


e Actions due to potentials and their interference 
= Action ata distance or locally 
— Quantum potential and hidden variables 
e Locally curved spacetime, engineerable by EM 
=- Gravity effects not necessarily negligible 
= Strong EM force or time used as agent of curvature 
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=> Scalar Electromagnetics 
(Energetics) View of EM (Cont'd) 


e Potentials have internal structure 
= Stoney/VWhittaker structure 
— Longitudinal EM phase conjugate wavepairs 


— Each wavepair is a time-polarized EM wave 

e Vacuum EM Is a potential and TEES 
microstructure com 
— stoney-VVhittaker F\wavesiepalarized waves 
= Fluctuations exnibit chaos 


e Spacetime = Vacuum = Potential = Flux 
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Scalar Electromagnetics 
= (Knergetics) View of EM (Cont'd) 


e Statistics may have hidden order (already 
chaotic) 

e Uses spacetime curvature engines to 
alter matter (inside-out or outside-in) 

e Engineerable EM mechanism generates 
rate of flow of a mass through time 

* Quantum potential with specific QP can 
be used for instant action ata distance 
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® k must be interpreted not as energy per se, 
but as collected/collecting energy. 


e The reaction cross section A for the collecting 
process must be included. 


© Extension’ We= A(k;- k;) =AAk [2] 

® Normally 4 <1, as for elastic collision or Stokes 
emission. 

e However, 2 > 1 is now possible, for processes 
which asymmetrically self-regauge. An example 
is Letokhov's negative absorption of the medium. 

® Working models are the Patterson Power Cell” 
and Lawandy lasing without population inversion. 
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Use of General Relativity (GR) 
in Particle Physics 


e GR seldom used in particle physics 2 sens 

In cold fusion, Matsumoto* has applied general relativity 
Consistent with important cold fusion results 

Used spacetime (ST) curvature by energy density 
Matsumoto did not utilize: 

= Longitudinal EM waves 

= Time density waves 

= Time density curvatures of ST (gain = 9x10i6) 


*T Matsumoto, *Mechanioms of Electro Nuclear Collapse.” 
Proc WOCF-7, Vancouver, BC; Canada, Apr 1998, p, 88 
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Lorentz Closed Surface Integration 


How can they use that old 
physically insignificant wind?!! 


© TE BEARDEN 1958 


Lorentz's physically insignificant energy flow can be collected and utilized. 
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Fundamental units are arbitrary in physics 

Can express all physics in one unit -- e.g., ime 

Time is highly compressed energy 

1 sec =9 x 10j6 joules of transverse EM wave energy 
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Figure 1-8. Infolded biwave composition of a scalar potertial. 
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Maxwell's Quaternion Theory 4% 


e Quaternions: 
— Discovered by Hamilton in 1843 
— A quaternion has a vector part 
— A quaternion has a scalar part 
— First significant non-arithmetic number system 
— Higher topology than vector or tensor algebra 


e Maxwell's theory was in quaternion equations 


— 20 equations in 20 unknowns 


— Reduced to a small 4-equation subset 
by Heaviside and Gibbs 
— EM topology dramatically reduced 
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Maxwell's four equations reduce to: 


Page 1 of 2. 
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Ais replaced by A’, where 
A =A+VA [3] 


The new B' field then becomes 
B=Vx(A+VA)=VxA+0=VxA=B [4] 


A new E-field will also be formed. So let 
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Equations [1] and [2] arbitrarily changed to [7] and [8] 
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e The U.S. approach to mind control 

e "Voices in my head" 
Flanagan's neurophone - used to give 
instructions to diplomats during 
negotiations, etc. 
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EXPLORE 


Mind Control and EM Wave 
Polarization Transductions, Part l 


©Copyright 1999 by T.E. Bearden, USA 


Special Note 


This article refers to experimental 
research techniques which can be 
detrimental or lethal in the hands of any but 
highly skilled, qualified experimental 
scientists proceeding under proper 
laboratory safety procedures. The purpose of 
this article is strictly for information to 
properly qualified and authorized scientists 
in certified laboratories. We do not propose 
or condone any use of these procedures for 
nonapproved practice of medicine without a 
license. Neither the publisher nor the author 
are responsible for accidents or outcomes in 
the use of these experimental pro-cedures 
and techniques. Any researcher who 
performs these procedures and experiments 
is acting on his or her own volition, and is 
solely responsible for insuring safety, 
qualifications, and legality of the acts and 
their results. We neither suggest nor 
condone unauthorized experimentation on 
human subjects. Such is a criminal violation 
of the constitutional rights of the subject 
under Federal and State laws, and is both 
illegal and immoral. 


Abstract 


For some time we have been repeatedly 
queried about the technical mechanisms and 
unusual electrodynamics of advanced mind 
control research, both in the West and 
abroad. Calling full attention to the special 
note above, in this paper we present a high- 
level over-view of the novel electromagnetic 
nature of mind operations, mind and body 
coupling, and intentethe induction of 
physical 3-space EM energy changes into 
the brain and nervous system, and into every 
cell of the body, from the mind's time-like 
coherent operations. We summarize the time- 
polarized electrodynamics used to engineer 
and affect mind operations and the mind- 
body coupling loop. Transduction 
mechanisms whereby differing EM wave 
polarizations can be transformed one-into- 
the-other are presented. We give two 
specific examples of lethal foreign military 
tests in 1997 of advanced mind control 
weapons against two military pilots over the 
central U.S. Some dangers and potential 
benefits of the emerging mind control 
technology are pointed out 
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The photon interaction generates an observed quantum change and a discretized jump 
in the rate of time flow. A particle observably changes by only a single A t at a time. 
The background flow of time in which the jump in rate occurs, is created by the continual 
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Figure 1. Mechanism that generates a mass's flow through time 
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EXPLORE 


Introduction and Background 


In quantum field theory, there are four polarizations of 


photons.+ Using 4-space and the z-direction as the direction 
of propagation, we have x- and y- polarizations where the 3- 
spatial energy of the photon is oscillating laterally, in the x- 
or y- direction. These are transverse polarized photons, as is 
any combination of the two. The third polarization is along 
the z-direction, which is a longitudinal polarization. In other 
words, the 3-spatial energy of the longitudinal photon cannot 
oscillate in the x- or y- direction, and so it is oscillating to- 
and-fro along the line of motion, z-. The fourth polarization 
occurs when the energy is frozen in all three spatial 
dimensions x-, y-, and z- and it cannot oscillate in any of 
those directions. In that case, the photon oscillates its energy 
in the t- direction, providing the t-polarized photon. We will 
later discuss how time is actually highly condensed energy. 
In Minkowski 4-space, body operations are space-like, and 
are so treated in conventional materialistic physics. Mind and 
mind-operations are time-like, not space-like, even though 


they are totally electromagnetic in nature.” 
As is well-known, all observation in physics is considered 


3-spatial.. Mass is a 3-spatial concept, and we detect 
changes to mass (as, e.g., in the shift of electrons in the 
circuits of electrical instruments). So one may model the 
common physical observation mechanism as a time- 
differentiating process which a priori discards time-change 
and retains 3-spatial energy change.* That is, Minkowski 
reality is modeled in the fundamental units of L3t. Physical 
observation (via the transverse photon interaction) is the 
process given by applying the operator 0/ot to Lt, yielding 
an L3 output. Hence mind and mind operations are excluded 
by the usual physics instruments and observation, which 
simply exclude the time domain in their outputs and do not 
"measure" it. 
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For this reason, physicists have erroneously 
considered mind to be "metaphysical" and nonreal. 
Indeed, most physicists to one extent or the other are 
materialists, and consider the "mind" to be nothing but 
the operations ongoing in a "meat computer." 
Nonetheless, in the time-domain the time is absolutely 
real, and it is completely electrodynamic in nature. 
There is no metaphysics involved, and the temporal 
domain—along with mind and mind operations—is 
simply an erroneously neglected area of physics. In 
present physics, the notion of mind is comfortably 
disposed of by imposing the use of the "observer" 
concept, with out ever specifying that the observer has a 
consciousness and a mind. Indeed, "observation" is only 
about what that "observer" perceives. Obviously, one 
has a dramatically crippled physics if one eliminates that 
nonobservable called "time." Similarly, one also has a 
dramatically crippled physics when one eliminates the 
mechanisms and physics ongoing in those time-like and 
dynamic "things" such as mind, that occupy time and 
function in it. 

From this viewpoint, Western physics adheres to its 3- 
spatial measurement foundation only by ignoring the 
transduction of time-polarized EM changes into 
detectable longitudinal and transverse EM wave 
changes. In this aspect, present Western physics is 
severely self-crippled. 

Time is totally electromagnetic and energetic in 
nature. The flow of time is not a separate external river 
on which a mass floats along like a boat drifting down 
the current of a great flowing river. Instead, the flow of 
time is generated directly on every mass by its total set 
of photon interactions, both virtual and ob servable. We 
have previously presented the exact mechanism for the 
flow of time. [Figure 1] 
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Figure 2. Transduction of EM wave type by successive phase conjugate pairing 
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Figure 3 


Further, a photon is comprised of angular momentum, 
therefore of (energy)x(time). It transports both energy and 
time, not just energy alone. When absorbed by a mass, not 
only does it "energy-excitation" charge the mass, but also it 
"time-excitation" charges it, converting the former "mass" 
to "mass time". Rigorously it is masstime that emits a 
photon, not mass. So a mass moves through time in little 
spurts, by the continual macroscopic addition and 
subtraction of little Dt components. Further, in being 
driven through time, mass is continually altered to 
masstime (a quite different critter from mass), to mass, to 
masstime, to mass, etc. 

In any masstime state, a myriad of tiny virtual photon 
interactions made of very tiny (DE)(Dt)'s interact with that 
same mass during that particular larger Dt of the masstime 
state (m+Dm)(Dt). Hence mass in its alternate masstime 
state has that state internally structured by its surrounding 
environment's interactions with it. The masstime state is 
internally structured energetically in its (DE) component, 
and also internally structured temporally in its (Dt) 
component. 

A standard charged fundamental particle such as an 
electron, e.g., is not necessarily identical with another, 
when the internal structuring of its masstime state is 


considered. Further, by two papers by Whittaker, 
interferometry of masstime states with either energy 
reactions or temporal reactions can yield observable effects 
and changes due to these neglected "hidden variables" in 
the electron's masstime alternative states. To engineer the 
mind and its operations directly, one must perform 
electrodynamic engineering in the time domain, not in the 3- 
space EM energy density domain. The direct engineering 
of time-like mind and mind operations—in all levels and all 
aspects—requires the use of time-polarized photons 


LONGITUDINAL EM WAVES 


INTERFERENCE 


and time-polarized EM waves. This is the rarest form of 
electrodynamics, almost untouched by Western physicists. 
One can either painfully produce such time-polarized 
photons and EM waves and directly irradiate a target mass 
with specific assemblies of them, or one can force the mass 
itself to iteratively transduce ordinary transverse EM waves 
first into longitudinally-polarized EM waves and then into 
time-polarized EM waves. Both will be discussed briefly. 
In the West, it appears that the present author's discovery 
of mechanisms for producing time-polarized (scalar) EM 
waves [see Figure 2] and for transducing between wave 
polarizations has no precedent. [See Figure 3]. While 


scalar (time-polarized) photons are known in the literature,~ 
the creation and use of time-polarized EM waves does not 


seem to appear in the Western physics literature.° 


Wave transduction or polarization transductions are 
terms used by the author for the process of transforming an 
EM wave's particular polarization into another polarization 
type. Such transduction to other than transverse 
polarization forms is little known in the West. It appears 
essentially haphazardly in some experiments, usually 
without any recognition by the experimenters themselves. 
Significant transduction in experiments will also produce 
"strange" and unexplained anomalies in the instruments 


being used for experimental measurements.- 
So most probably Western mind control researchers have 


not recognized the methodology and mechanisms* for 
transducing one type of EM wave polarization directly into 


another. They continue to seek the "mind" in 3-space and 
hence in the brain, rather than in the time domain. On the 
other hand, it appears 
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Figure 3. Interference processes for transducing higher EM wave polarizations 
into lower polarization states. 
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Figure 4 


that the Russian KGB energetics weapons scientists— 


particularly those in psychoenergetics'+—have known and 
used methods of transducing one wave polarization into 
another, for at least two decades. It follows that those same 
scientists have very probably developed mind engineering and 
mind control via novel time-polarized EM wave means and a 
dramatically extended electrodynamics of the time-like mind 
operations. 

In the present paper we briefly develop the wave 
transductions and the basis for mind engineering, including the 
specialized use of ordinary transverse wave (TW) EM spectra 
to force internal EM wave transductions and time-domain 
operations inside irradiated bodies, cells, and tissues. Through 
the mind-body coupling mechanism, these transductions of 
transverse EM waves can operate upon the mind and its 
deepest operations as well as upon the body, every cell, and 
every part of every cell. 


Russian Mind Control Uses 
Higher EM Wave Polarizations 


It is apparent that the KGB psychoenergetics weapons 
scientists know and use the full extended EM wave 
polarization range. As a postulation, one would expect our 
own weapons scientists to know and utilize the orthodox 
transverse wave (TW) EM for similar research and 
experimentation. However, in the West scientists are just 
beginning to realize the importance of a very general (and 
weaker) type of longitudinal EM wave (LW) polarization, as 
evidenced by the appearance of dozens of papers on 
"undistorted progressive waves" (UPWs, which are essentially 
imperfect LW s with TW residues remaining). The Los 
Alamos National Laboratory web site has a number of such 


papers—particularly by Rodrigues! and Lu—available for 
free downloading. UPWs 
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have very interesting characteristics. If they were perfect 
longitudinal EM waves, they would have infinite energy 
and infinite speed. Since only imperfect UPWs can be 
physically made, their speed can vary from slower than 
the speed of light to faster than the speed of light. Their 
energy can also vary over a great range. 

Another characteristic of UPWs that are reasonably 
good longitudinal EM waves, is that they pass readily 
through a large depth of water and mass, including 
through the ocean and the earth with only small 
interactions and losses. Yet by interfering two such 
beams of "high quality" UPWs at a great distance, then 
in the interference zone ordinary EM energy will rise 
directly out of local spacetime potential, as essentially 


shown by Whittaker! nearly a century ago. Russian 
weapon research facilities have weaponized these 


effects! for nearly 50 years, under rigid KGB control 
and operation. Nonetheless, even if using only ordinary 
TW waves, Western mind control researchers may get 
some fairly good results, brute-force-like, by using gross 
correlates between just the input irradiating TWs and the 
exhibited behavioral responses of the individual. The net 
input-output correlations can be determined, even though 
not taking into account the actual wave polarization 
transduction mechanisms ongoing inside the irradiated 
dielectric (or brain, or mind, etc.). However, Western 
researchers appear to have no knowledge of the exact 
mechanisms by means of which coherent time-like mind 
operations of a biological organism couple to the 
organism's 3-spatial body to provide the mental control 
loop. They also appear unaware of how the coherent 3- 
spatial behavior responses of the body couple back to the 
time-like mind to provide it with a sensory feedback of 
the body's responses. 


Figure 4 
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Figure 4. A spacetime curvature engine has myriads of small ST curvature 
components which act upon mass at all levels. 
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General Relativity Aspects 


Both these coupling mechanisms can be taken 
directly from general relativity, if one puts one's 
mind to it. However, unless the wave 
polarization transformations are known, it is 
difficult or impossible to apply the ordinary GR 
directly, since relativists usually concentrate 
upon spacetime curvature by altering 3-space 
energy density rather than by altering time- 
polarized "time-energy" density. 

In applied general relativity, spacetime itself 
is an active medium. One speaks of a change in 
spacetime as a "spacetime curvature". Any 
curvature of spacetime in a local region directly 
performs continuous work upon any mass 
embedded in that region. Vice versa, any mass 
(or other concentration of energy) in a local 
spacetime continuously acts upon that spacetime 
to "curve" it. 

So if one wishes to perform actions upon mass 
in a distant region, one may generate local 
curvatures of spacetime in that region, and these 
curvature "engines" will directly act upon the 
mass at all levels. [Figure 4] This is very 
different from energy propagation through space 
from one point to another. Now the "ordinary 
EM energy and actions" arise from every 
spatiotemporal point within the mass, at every 
level, and move upwards (from inside to 
outside). So we speak of specific forms of 
"templates" of nested spacetime curvatures 
formed and utilized to engineer mass "from 
inside out" as spacetime curvature engines or 
vacuum engines. 

Use of vacuum (spacetime curvature) 


engineering is a far more powerful form of 
engineering than is provided by energy 
propagation through space. As an example, it is 
easy to alter the quarks in a nucleon, using 
spacetime curvature engines and time-charging 
decay. Indeed, we have developed the 
mechanisms for cold fusion and the 
electronuclear interaction (formation of new 
nuclides) at feeble energy. An Invention 


has been filed with the U.S. Patent Office, and 
formal patent applications are in preparation. 
Some information on these mechanisms and 


principles has been released, 


Time as Dense EM Energy 
and a Strong Spacetime Curvature 
Agent 


The advantage of using the time-polarized 
"time-energy" for spacetime curvature is that 
time is ordinary energy compressed by a factor 
of at least c2—which, in the MKS system of 
units, is some 9¥10!6. Thus use of time- 
polarized EM photons and waves as ST 
curvature agents gives an amplification of 9 
¥1016 over the use of transverse-polarized EM 
waves for that purpose. In turn, the use of the 
strong EM force in ordinary TW waves as an 
agent of ST curvature is already a nominal 104° 
times as strong as is the weak G force used as 
the agent of ST curvature. 


The bottom line is this: For spacetime 
curvature effects, the use of the t-polarized 
domain provides amplification of some 9¥105° 
greater than the weak G-force ST curvature 


agent usually considered in general relativity~®. 


Western Science Remains Largely 
Materialistic 


Ironically, most Western scientists are 
materialists and consider "mind" as a mystical 
and nonscientific concept. They tend to consider 
mind operations and functions either to be 
simply "meat computer" operations and 
functions, or at best to be very weak ordinary 
transverse-wave EM operations and functions in 


the brain and nervous system.® This serious self- 
limitation exists because in the body we measure 
only weak TW EM operations and functions 
correlated to biological behavior and brain 
operations. We simply do not know how to 
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Figure 5. Mind-to body coupling and body-to-mind coupling. 
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Figure 6 


With no mind measurements possible and no instruments, 
it is understandable that Western science considers only 
the physical side of the mind-matter interface. 

Presently our scientists do not measure the 
longitudinally-polarized EM wave operations and 
functions in the body and around it in nature. Few of them 
are aware that a maelstrom of such LW functions exist in 
the body and in all of nature in general. Presently only 
highly theoretical quantum field theorists seem to even be 
aware of the existence of scalar (t-polarized) photons, and 
even they are unaware of t-polarized EM waves. Certainly 
our scientists do not measure t-polarized EM waves in and 
around the body and in nature, nor do they make them in 
the laboratory. Apparently they have not studied such 
waves and their interactions with matter—living and inert 
—at all. 

But it's even worse. In ignoring the time component 
transported by photons and EM waves, science has also 
erroneously omitted half of the excitation charging and 
excitation decay processes whenever a mass interacts with 
photons and EM waves. More on that later. 


Brute Forcing Time 
Functions versus Fine Control Methods 


Ironically, Western mind control researchers using 
transverse EM waves for mind control research, are using 
a brute force method of evoking and using vacuum 
engines ( spacetime curvature engines) and a special form 
of general relativity, although they do not appear to realize 
it. 

While KGB scientists also use TW EM "brute force" 
TW waves when necessary, they do "imprint" or "activate" 
those waves with the desired internal LW and time- 
polarized EM wave and photon structures required to 
directly perform the mind engineering desired. 
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They also do not hesitate to use LWs and t-polarized 
waves overtly. So in blunt terms, Western compared to 
Russian mind control research is probably like comparing 
an automobile body shop with a fine surgical ward. 
Having long ago worked out all those "exact correlates" to 
the internal "information content of the field" is where the 
KGB scientists are at least 20 years ahead of the West. 

The reason one can get mind and behavior results with 
the TW electromagnetics, while bypassing the real 
mechanism which uses t-polarized waves and photons, is 
due to (1) the very peculiar nature of the EM emission 
from a dielectric, and (2) what can be done by re-radiating 
that dielectric with its emitted spectrum, deliberately and 
very carefully altered in selected parts. We will return to 
that important feature later. 


Polarization and Observability 


As we stated, there are four photon polarizations and 
therefore there must be correspondingly four EM wave 


polarizations~ The first three polarizations are the x-, y-, 
and z- spatial polarizations. The x- and y- polarizations 
are transverse polarizations and the z-polarization is a 
longitudinal polarization along the direction of 
propagation (along the z-axis, by standard notation). 
Simply put, we may visualize the transverse polarizations 
as rather like the wiggling of a fish's tail from side to side 
as the fish moves forward, or a whale's flukes up and down 
as the whale moves forward, or some combination 

thereof. We may visualize the longitudinal polarization as 
a sort of "repetitive accordion effect" along the line of 
motion of the wave. Usually the z- polarization is 
neglected in EM wave theory, although in recent years 
physicists have "rediscovered" longitudinal EM waves and 
are now intensely researching the use and characteristics 
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Figure 6. The three divisions of Soviet energetics and their characteristics. 
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Figure 7 


Unfortunately, in quantum field theory there 
has been a tendency to regard the t-polarized or 
"scalar" photon—where the local rate of time is 
oscillated—as unobservable. Oscillation of the 
local rate of time produces powerful oscillations 
of local space-time curvatures, due to the 
extreme energy density of time. Individually, 
the t-polarized photon tends to be unobservable. 
However, a coherent sequential group of such t- 
polarized photons, each individually in the 
virtual state with respect to the external observer, 
may simply integrate in its interaction with mass 
over a short time period into observable change 
because of the coherent integration of virtual 
spacetime curvatures into a larger, observable 
spacetime curvature. 


Rotations and Projections in 4-Space 


Relativistically, any velocity change in 4- 
space is a rotation. Any such rotation in the time- 
domain also creates a tiny projection component 
into 3-space. Any such rotation in the 3-spatial 
domain also creates a tiny projection component 
into the time domain. 

Hence a sufficient series of coherent time- 
domain (mental) changes produces a coherent 
series of virtual changes in 3-space (the body), 
thereby coherently integrating into an observable 
energy change in the body. A sufficient series of 
coherent 3-spatial energy changes produces a 
coherent series of virtual changes in the time 
domain which coherent integrate into an 
observable time-domain change. 


Solution to the Age-Old Philosophical 
Problem of Intent 


This is in fact the solution to the age-old problem 
of intent, or how the nonmaterial (i.e., non-3- 
spatial and non-observable) mind induces a 3- 
spatial, observable energy change upon the 3- 
spatial body. It is also the 


solution to the problem of awareness; 1.e., how 


the mind is aware of itself-~ and of the responses 
of the body. Together the two form a closed 
loop coupling of the mind and body. The time 
delay in the loop together with memory recall for 
comparison, creates the sense of "persistence" of 
self in time. This also creates the sense of being 
a "separate, closed being" (i.e., of separate 
persistence in time—in the living entity). The 
sense of "separation of self from an external 
world" is created by comparing those body-to- 
mind sensory feedbacks which are not correlated 
to the mind's previous feed-forward intent. 


Time As Energy and Why It Is Very 
Dense Energy 


In addition to the three spatial polarizations of 
photons and EM waves, there is a very, very 
useful t-polarization along the time axis. In this 
polarization, the 3-spatial energy is not 
oscillating at all. Instead, the time or time- 
energy is oscillating. Time can be taken to be 
energy compressed by at least c2, so it has at 
least the same energy density as mass. In other 
words, one second is 9x10!6 joules of time- 
energy (energy compressed into time). The t- 
polarized photon or EM wave is called the scalar 
photon or scalar EM wave, respectively. 

To demonstrate why time can be regarded as 
energy, we need only point out that the choice of 
fundamental units in any physics model is totally 
arbitrary. We usually choose these units to ease 
the mathematical manipulation, ease our 
understanding, and simplify the ability to 
visualize or "grasp" the physics. However, if 
one wishes, one can build all of physics from a 
single fundamental unit—e.g., energy. In that 
case, one readily sees that time is a function of 
energy and only energy. Hence it is perfectly 
proper to regard time as energy, and to seek out 
what form the function takes in our normal 
system of units (say, the MKS system). 
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Figure 7. In the 1960s, Lisitsyn revealed Russian scientists had deciphered 
the human brain code. 
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In that system, it appears that any change in 
time At can be taken as always a function of 
a corresponding change in energy AE, where 
At < (AE) = c? [1] from which it follows that 
AE > (At) x c? [2] For convenience, we 
take the special case where At = (AE) + c? 
[3] AE = (At) x c? [4]. 


Observation as Used in Physics Is 
Spatial 


We note that all mind operations are time- 
like, i.e., they are comprised as scalar EM 
photon functions and scalar EM wave 
functions. Thus the mind is a very special 
kind of electromagnetic system, existing in 
the time domain, and thus "lost" by the 
stripping away of time in the ordinary 
observation process. Physical observation is 
essentially a time-differentiating mechanism 
applied to a 4-spatial change, or in terms of 
MKS fundamental units L and t, observation 
6 is 6 = d/ot(Lt) = L3 [5]. 

Thus, as is well-known in quantum 
mechanics, physical observation is 3-spatial, 
and time is not a physical observable, even 
in theory. Since mind is time-like, it follows 
that mind is not a physical observable either, 
since discarding the time dimension also 
discards the mind. In short, one may also 
take physical operation as the mechanism 
that separates mind and body. To observe is 
to separate. We point out, however, that 
merely "separating and discarding" the time 
domain (as in physical observation of a 
single change) does not eliminate it, nor 
does it eliminate the single time-like mind 
change that may be involved in an 
intentional volition. The time domain 
certainly remains, even though only the 3- 
spatial intersection of the 4-spatial 


mechanism and the resulting "outputs". Soa 
series of coherently integrated "mental 
intent" changes introduced into the human 
body's overall servo-mechanism provides 
the continuing input. From there, ordinary 
physics will generate the resulting actions 
induced in the body by that servomechanism 
and its amplifying mechanisms. 


Two Coupling Mechanisms Make a 
Closed Loop 


This is the "mind-to-body" coupling 
mechanism. [See Figure 5] Itis the 
mechanism whereby the mind is coupled to 
the body, and whereby mental intent is able 
to induce a series of physical inputs into the 
body servomechanism. 

So the body's servomechanism then 
generates the responses of the body 
(including everything from chemistry to 
electrical changes to muscular movements, 
etc.). These responses are changes in 3- 
space. 

The conscious mind is a serial processor, 
though extremely rapid. It produces the 
series of coherent intent inputs for volitional 
behavior. 

The unconscious mind is a massively 


parallel processor2 It continually 
produces the vast series of coherent 
"unconscious intent inputs" for control of all 
the deeper processes in the body, beyond 
usual conscious awareness. 

However, as the body moves or changes 
in 3-space, each resulting quantum change in 
body 3-space is also a slight rotation out of 
3-space and toward the time axis. Hence it 
induces—in the "virtual state" in the time 
domain—a precisely correlated projection. 
The body's responses are in general 
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Minkowski change is given by physical 
observation. So we may Say that the time- 
change remains in the virtual state, with 
respect to attempted physical observation of 
a single Minkowski 4-space change. 


Rotation, Coherent Integration, and 
Intent 


Previously we pointed out that any change 
in a 4-space entity may be regarded as a 
rotation away from the "trajectory" of the 
entity. Hence each and every t-polarized 
change creates a very small projection into 3- 
space by its rotation slightly away from the 
time axis. All mind changes in the time- 
domain actually produce virtual 3-spatial 
projections in 3-space (in the physical 
domain). We define "intent" as the 
continued production of successively 
coherent mental changes, producing 
coherent virtual changes in the 3-space body 
system, with coherent integration of those 3- 
space virtual changes into observable 3- 
space energy inputs into the 3-space body 
system. Successively coherent mind- 
changes will produce successively coherent 
3-space virtual changes. In short, coherent 
mind-changes will produce coherent 
integration of those 3-space virtual 
projections into an observable 3-space 
change. This is the creation of an ordinary 3- 
spatial energy change induced upon the 3- 
space body. In short, this is the mechanism 
whereby time-like mental intent is able to 
produce a series of coherent observable 
quantum changes in the physical body (as in 
the brain and nervous system). 


The Body as a Servomechanism 


From the standpoint of control theory, we 
may consider the body system to be a 


coherent, so a coherent series of virtual state 
changes in the time-domain (in the mind 
realm) are created successively. In short, 
again we have coherent integration, this time 
in the mind or time domain. This produces 
"observable" changes in the time-mind 
domain, which are coherent with the body's 
3-spatial changes actually performed. Thus 
the mind receives feedback directly from the 
physical movements and changes of the 
body. This is the manner in which the body 


is coupled back to the mind.74 

By comparing the "intent" behavioral 
move that was "fed forward" into the body, 
with the return "response" move analog that 
was "fed back" from the body to the mind, 
the mind is able to determine errors and 
differences, and originate additional 
correctional commands. 

Thus the entire mind-body loop is a 
closed-circuit system of feedforward and 
feedback, together with corrections. It also 
has multiple levels of such, infolded in the 
larger volitional levels. See again Figure 4. 

This solves the age-old problem of the 
mechanisms for the mind-body coupling, 
intent, volition, conscious and unconscious 
functioning, sense of the external world, 
sense of the internal world, sense of "being 


in" the external world, etc. 2 


All This Is Included in Russian 
Psychoenergetics 


This is the highly summarized basis for 
psychoenergetics, the KGB's division of 
energetics that deals with the mind and body 
coupling and functions, and direct 
engineering of (1) the mind-body coupling 
and (2) the mind operations directly. [See 
Figure 6] The KGB intent, of course, has 
always been to exploit this science for the 
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complex servomechanism system comprised 
of many subordinate servo systems with 
feedback and feedforward looping. 

Given the input from intent, ordinary 
servo theory will take it from there. Once a 
servo has an input, servomechanism theory 
describes the response of the 


degradation, killing, and control of human 
beings, including all humanity. 

The Russians know full well that, if you 
produce and utilize scalar EM photons and t- 
polarized EM waves, you can directly affect 
and engineer mind and mind operations at 
any and all levels. Western researchers, who 
know nothing of how to make 
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time-polarized photons and time-polarized 
EM waves, do not yet know that. 
Consequently the Russians have developed a 
highly secret science of directly engineering 
the mind and its operations, including 
thought, images, perceptions, feelings, 
emotions, memory, and mind processing. 


Indeed, Lisitsyn= wrote quite specifically of 
this capability in the 1960s. [See Figure 7] 

Western clandestine mind control 
researchers are apparently still slowly and 
painfully fitting TW EM irradiation 
correlates to induced or resulting mental and 
physical behavior responses. They seem 
unaware of the actual wave transductions 
occurring inside the body and mind, but are 
unwittingly inducing those transductions in 
hidden fashion anyway and in "brute-force 
input-response fitting" models. 

These "fitted brute-force models" 
certainly can be very powerful, and certainly 
can produce the exact results shown in the 
experimental verifications of the fittings. 
However, they do not of themselves allow 
sophisticated design—for example—of the 
necessary time-polarized wave assemblies 
for engineering the entire human collective 
unconscious simultaneously, or for 
engineering the entire collective 
unconscious of all species on Earth (i.e., 
Gaia's collective unconscious), or even for 
precisely engineering the memory and 
knowledge base of an individual. 

This fine research article will be 
continued in Part II with Russian 
Methodology, Waves and Wave 


spacetime that is highly active. The mind is 
rooted in the time-domain and projects from that 
domain into 3-space. The body is rooted in the 
3-space domain and projects into the time- 
domain. To "change" or "function" in one 
domain is automatically to function in the other. 
EM and gravitational phenomena are still 
modeled separately by human scientists, but not 
by nature. 

3. In quantum mechanics, time is not an 
observable, but merely a parameter. 

4. It is convenient to consider mass as a 3- 
spatial form of condensed energy. 

5. E. T. Whittaker, "On the Partial Differential 
Equations of Mathematical Physics, " 
Mathematische Annalen, Vol. 57, 1903, p. 333- 
355;— "On an Expression of the 
Electromagnetic Field Due to Electrons by 
Means of Two Scalar Potential Functions, 
"Proc. Lond. Math. Soc., Series 2, Vol. I, 1904, 
p. 367-372. 

6. A NERAC document search yielded some 16 
good references on t-polarized photons, but not 
a single reference on t-polarized EM waves. 

7. E.g., such previously inexplicable instrument 
anomalies have accompanied some excellent 
and rigorous electrolyte experiments at U. S. 
Navy research facilities at China Lake. For a 
description, see Melvin H Miles and Benjamin 
F. Bush, "Radiation measurements at China 
Lake: Real or Artifacts?", Proc. ICCF - 7 
(International Conference on Cold Fusion—7, 
Vancouver, BC, Canada, Apr. 1998, p. 101. For 
a brief explanation of the anomalies, see T. E. 
Bearden, "EM Corrections Enabling a Practical 
Unified Field Theory with Emphasis on Time- 
Charging Interactions of Longitudinal EM 
Waves, " Explore!, 8(6), 1998, p. 7-16;— 
"Toward a Practical Unified Field Theory and a 
Deep Experimental Example," Proc. INE 
Symposium, Univ. Utah, Aug. 14-15, 1998. 

8. Many U. S. researchers and journalists—and 
even many scientists—have wrestled with the 
problems of mind, intent, and mind-body 


http://www.cheniere.org/explore%20articles/mind%20control 1/p09.htm (1 of 3)4/13/2014 4:33:40 AM 


IRIS 


Transduction, The Cellular Control System, 
and other matters of interest. # 
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coupling. Enumeration of those efforts would 
itself require an entire book. For an introduction 
into that domain, the reader is referred to the 
very determined exposé by Cheryl Welsh in her 
very timely book, The 1950's Discovery of the 
Code of the Brain, May 1988, published on the 
Internet. Simply employ any Net search engine 
and search on the name Cheryl Welsh. A 
connection to the site and to Welsh's book will 
immediately be found Welsh's important 
compendium is highly recommended, giving the 
reader a "birds eye view", so to speak, of how 
Western scientists think and proceed regarding 
the subject of mind control by electromagnetic 
means. Unfortunately all journalists so far 
researching the area have not been aware that 
Western electrodynamics itself is seriously 
flawed, and that the great Russian advances in 
mind engineering and mind control are a result 
of their secret but complete revision and 
correction of Western electrodynamics to 
provide the basis for energetics. Until Western 
scientists revise their own decrepit old 
electrodynamics fouling the textbooks, they will 
never catch up to the Russian mind control 
developments springing from intense 
development programs that did that revision in 
the late 1940s and early 1950s. 

9. An Invention Disclosure on these processes 
and enhancement embodiments has been filed 
with the U. S. Patent Office. Formal patent 
applications are also in preparation. 

10. Energetics is a unified science of an 
extended electrodynamics possessing a hidden 
infolded general relativity inside the potentials, 
fields, and waves. It deliberately employs 
higher polarizations (longitudinal and tempic) of 
photons and EM waves to engineer action at a 
distance, use of specific patterns of spacetime 
curvature created at a distance, and direct 
engineering of either inert or living bodies. It 
also encompasses the direct engineering of time- 
like mind and mind functions. It is divided into 
three divisions, depending upon the nature of the 
target. Targeted against inert materials, 
structures, fields, and waves it is called 
"energetics. "Against living bodies, their fields, 
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consciously perceive the actions of the 
unconscious. When the unconscious wishes to 
communicate with the conscious (because of 
unresolved conflicts, etc.), it must produce large 
groupings integrated into "symbolic scenarios". 
Hence the symbolism of the unconscious, and 
the basis for therapeutic psychology and 
psychiatry. A "symbol", after all, is just a thing 
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21. The mind continually has activities of its 
own, each of which produces coherent changes 
in the body to a much smaller degree. The 
interweaving of these "smaller self-changes" 
infolded inside the 3-space major intent changes 
also produces slight body changes, which in turn 
"project back" into the mind. This huge group 
of "infolded self-loops" produces the sense of 
"my body" being "volitionally directed or 
occupied" simultaneously with the "greater 
intent" loops which represent "my intentional 
actions with my body". Further; the body servo 
continually receives a myriad of inputs from its 
sensory systems, both from changes inside the 
body and from incoming changes from the 
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the awareness of "being in the external world" 
by having (i) changes whose feedback do not 
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whose feedback does match mind-intent 
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nucleons, thereby producing new nuclides. We the body, and the coupling and interfiinctioning 
point out that this is actually a very high energy of mind and body. 

reaction; however; since the time-energy is used 22. The methodology also easily extends to 
and is very, very dense, the amount of 3-spatial include deeper interlays for the collective human 
energy that must be used is very small. If this unconscious mind and for Gaia—the collective 
new mechanism holds, it represents a revolution unconscious mind level for all the species on 

in particle physics. earth. 

19. "Self-awareness" refers to be continually 23. S. K Lisitsyn, "New Approach to the 
"refreshed" by time-delayed coherent feed-back Analysis of Electroencephalograms, " in 

inputs from the body to the mind; where these Problems of Bionics— (Selected Articles), 
inputs compare to the recalled memory of the Defense Documentation Center Report AD 
minds inputs to the body. In short, the time- 73005, date unknown, p. 16-25. Available 
delay coherence creates the sense of "existing through the National Technical Information 

in time". Awareness usually System (NTIS). 
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This article continues on with TE. Bearden’ article, Part 1 of which was published in 
Volume 9, #2 of Explore! for the Professional. Because we feel that Col. Bearden's caution 
below ts so very important we are repeating its publication in all parts of this article. 
Special Note 

This article refers to experimental research techniques which can 
be detrimental or lethal in the hands of any but highly skilled, quali- 
fied experimental scientists proceeding under proper laboratory safe- 
ty procedures. The purpose of this article is strictly for information to 
properly qualified and authorized scientists in certified laboratories. 
We do not propose or condone any use of these procedures for non- 
approved practice of medicine without a license. Neither the publish- 
er nor the author are responsible for accidents or outcomes in the use 
of these experimental procedures and techniques. Any researcher who 
performs these procedures and experiments is acting on his or her 
own volition, and is solely responsible for insuring safety, qualifica- 
tions, and legality of the acts and their results. We neither suggest nor 
condone unauthorized experimentation on human subjects. Such is a 
criminal violation of the constitutional rights of the subject under 
Federal and State laws, and is both illegal and immoral. 


A Strategic Threat Completely Unrecognized by the West 
The Russian methodology leads directly to rather mind-bend- 
ing, extended capabilities. KGB psychoenergetics scientists seem 
fixed on an eventual goal of directly engineering Jung's collective 
human unconscious, thereby converting the entire human species 
into a sort of “ant” species. In short, they seck to engineer what 
they regard as “perfect communism and perfect order” directly in 
the entire species. Figure 8 indicates the direct connection of every 
human's conscious and unconscious mind to the collective species 
unconscious and to Gaia, the collective unconscious for all species 
on Earth. Since time is internally structured and layered, it fol- 
lows that time-like mind levels are also internested and layered. 

This appears to be a significant strategic threat, well along in 
its development, that our scientific and intelligence communities 
have completely failed to recognize. 

The direct engineering of the entire human collective species is a 
doable.’ It is going to be done, whether we like it or not. In that race 
(which may eventually determine whether or not we retain any per- 
sonal freedom at all), the “democratic” nations are woefully behind. 
Tas ack, the Weer bas: reli sliced hase le niche: cup Mind of 
“arms race” for dictatorship and control of the “collective species 
mind” and we have already almost lost it. The West has not yet even 
developed the overall theory of psychoenergetics. 


Waves and Wave Transductions 
A pure longitudinal EM wave (LW) would have infinite energy 
and infinite speed. In practice, one can only approach this perfect 
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LW wave, and one always has transverse residues remaining. Hence 
the “imperfect” longitudinal EM waves we can make in suitable equip- 
ment and techniques, are known as “undistorted progressive waves 

(UPWs). The UPWs may have velocity far greater than the speed of 
light, or less than the speed of light. So the speed v of UPWs can vary as 


O<v<oo {6] 


The Russians also know that, when a nearly-pure longitudi- 
nal EM wave interacts with matter (it usually doesn't interact very 
much, and has a low reaction cross section), the mass immediately 
adds the phase conjugate replica to the interacting LW portion, 
regardless of frequency, thereby transducing the input LW inter- 
actions into scalar (time-polarized) EM interactions. 

One transduces from TW to LW to Scalar EM via iterative phase 
conjugation. One transduces from scalar EM to LW to TW via iter- 
ative interferometry. It took the present author 20 years to discover 
this simple thing; we now have filed an invention disclosure on the 
process and embodiments for performing it, and will be following 
with formal patent applications. Let TW = transverse EM wave, LW 
= longitudinal EM wave, and TDW = time-density EM wave (an- 
other name I use for t-polarized or scalar EM waves, since the density 
of time-energy is what is varying). Let (I) = interfering with, PCR = 
phase conjugate replica wave with a coupled set of parentheses en- 
closing the type of wave. The rules for wave type transduction are: 


TW + PCR(TW) = LW [7] 

LW + PCR(LW) = TDW [8] 
Going the other way, the rules are: 

TDW (I) TDW = LW [9] 

LW (I) LW = TW [10] 


In EM smog (dense EM signals, even though very weak), there 
is increased nonlinear multiwave interactions, both interferomet- 
ric and phase conjugative. So in such EM smog there exists an 
increased, non-negligible component of LW and TDW irradia- 
tion, formed by the above transduction interactions in the irradi- 
ated living cells and bodies. This latter part accounts for many of 
the long term effects which show up in “correlative” studies, but 
which do not show up in the normal limited-frequencies TW 
experiments produced by so-called “physical experiments.” 

The standard EM bioeffects manner of experimenting uses a 
theoretical model of simple, direct energy deposition by means 
of absorption in cells and tissues. Now we must utilize an “open 
system” throughout the body dielectric in which higher polar- 
ized EM energy (either LW or t-polarized) travels readily 
throughout all areas of the body. 


Mind Control and EM Wave Polarization Transductions 
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EM Bioeffects and Wave Transductions 

In the EM bioeffects experiments to date, there has been ab- 
solutely zero control of the internal transductions, and there has 
been no consideration of them. Almost all transductions of TWs 
into LWs will immediately result into transduction into TDW 
and time-excitation charging of the cells and all their internal 
components. These time-excitation charges (excited states of 
time-charging) will then slowly decay, emitting longitudinal EM 
waves in the process which travel throughout the body. These 
emitted LWs interfere with each other and the LW processes in 
the body, producing low level TW “noise jamming” of the cellu- 
lar processes and—most especially—of the deep cellular control 
system of the body. The latter system functions by means of LWs 
and TDWs. Long-term effects of such “noise jamming” of bio- 
chemistry reactions and the control systems of the cells and body, 
can lead to degenerative diseases such as arthritis, atherosclerosis, 
Alzheimer’s disease, heart disease, cataracts, tumors, leukemia, some- 
what accelerated aging, immune system weakening and depressing, 
etc. As the body’s natural defense and regeneration ability weak- 
ens, opportunistic infections further add to the degeneration. 

It was shown by Whittaker in 1903 that any scalar EM po- 
tential is comprised of a harmonic series of bidirectional longitu- 
dinal EM wavepairs. [See Figure 9] Each longitudinal EM wave 
pair in the harmonic series is a phase conjugate pair. Unknown to 
Whittaker, that “LW phase conjugate pair” is actually a time-po- 
larized EM “photon” structure, containing a phase conjugate LW 
photon substructure. So staid old “voltage” (potential) is com- 
prised of a harmonic series of time-polarized EM waves! 

The corresponding “t-polarized photons” are actually spin-4 
supergravitons comprised of coupled antipairs of LW “photons”. 
Each LW photon is a spin-2 graviton comprised of a coupled 
TW photon-antiphoton pair. Each TW photon and antiphoton 
in the coupled pair has spin-1. The couplet, being the longitudi- 
nal “photon” or graviton, thus has spin-2. And so on. 

In 1904, Whittaker showed that any EM field or wave pat- 
tern can be decomposed into two scalar potential functions. By 
applying Whittaker 1903 decomposition to each scalar poten- 
tial function, any EM field or wave has an enormously rich in- 
ternal structure, comprised of scalar potential functions in inter- 
ference. Each scalar potential function is comprised of 
time-polarized EM waves (made of spin-4 supergravitons). Each 
time-polarized EM wave is further comprised of bidirectional 
longitudinal EM wavepairs. Each longitudinal EM wave is fur- 
ther comprised of phase-conjugate pairs of transverse EM waves. 
Each transverse EM wave is further comprised of two scalar 
potential functions, each of which is in turn comprised of an 
infinite harmonic series of time-polarized EM waves, and so on 
ad infinitum and ad nauseum. Obviously all EM potentials, fields, 
and waves have an enormous “internal structure” or internal “in- 
formation content of the field”. 


The Cellular Control System Uses 
t-Polarized EM Photons and Waves 

The master cellular control system (MCCS) in the body uti- 
lizes these photon-gravitons, their corresponding EM wave po- 
larizations, and transductions between them. By the use of very 
powerfully condensed gravitons and supergravitons, it is able to 
utilize small but highly significant direct curvatures of space- 
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not merely send a “signal” and hope the cell itself acts upon it. 
Instead, it sends an “engine” which alters the local spacetime in 
which the cell and all its components are embedded. This “local 
ST curvature engine” then physically works directly upon the 
cell and all its parts, to alter the cell according to the specific 
“template” of the engine. 

This is the direct application of the Wheeler's simple state- 
ment of general relativity: Mass (trapped energy) acts upon space- 
time to curve it, and curved spacetime acts upon mass to change it. 

Popp’s “ordinary photon” study of this cellular control system? 
therefore will detect the coherent ordinary TW photon residues 
which result from the photon polarization transductions occur- 
ring from the actions of the ST curvature engines upon the cells. 

Cellular division, biochemical processes, growth and growth 
control, cell differentiation and dedifferentiation, etc. are all con- 
trolled by the MCCS or one of its subsystems, using spacetime 
curvature engines. The ordinary TW electronic activity our bio- 
physicists detect and correlate are simply the intermediate com- 
ponents of the actual ongoing polarization transductions. 


The Cellular Control System Uses EM Time-Energy 


One important subsystem of the MCCS controls the immune 
system's functions, including the deepest and most subtle func- 
tioning performed by all elements of the immune system. This 
system has been rather intensively studied, but since our bio- 
physicists have not possessed the full electrodynamics utilized, 
only the correlated residue of normal TW EM waves and pho- 
tons have been recognized and studied. Hence Western biophys- 
ics is in its very crude infancy. 

Incorporation of the total wave and photon polarizations, 
together with their transductions, will eventually present a revo- 
lution in both biomedicine and biophysics. Unfortunately, pres- 
ently our entire medical community is very firmly entrenched in 
only ordinary TW EM polarizations and ordinary biochemistry. 
Our scientists thus are studying less than 1% of the functioning 
of the living organism. 

As an example, since Western scientists have no knowledge 
or research into the time-polarized mind domain and mind-body 
coupling, the mystery of the placebo effect—in which the mind 
has been verified to produce actual physical effects — will indef- 
initely remain a mystery.’ As one result of that “crippling” of our 
medical theory, medical experimenters have to deliberately drive ex- 
periments on drug effects, etc. beyond the “mind's own threshold” of 
physical effect. In short, they have to drive the experimental results 
over and above the results being accomplished by the placebo effect. 
They must perform valid placebo control experiments, and subtract 
the placebo component results from their own experimental re- 
sults, to determine the “delta” induced purely by the drugs. 


The Regenerative Subsystem 


Another important subsystem of the MCCS controls the re- 
generative system of the body. The regenerative system has vari- 
ous mechanisms, including growth control, differentiation and 
dedifferentiation of cells, etc. Becker's portrayal of the regenera- 
tive system is shown in Figure zo. One of its most important 
functions is healing and restoring damaged or diseased cells. It 
does that by a most remarkable process. 

This system has been very poorly studied, mostly by Becker* 
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utilize small but highly significant direct curvatures of space- 
time in precise patterns. In short, it utilizes general relativistic 
spacetime curvature engines, rather than “EM photon signals”, 
to accomplish its control of the cells and their processes. It does 
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This system has been very poorly studied, mostly by Becker‘ 
et al., although there is still sporadic, ill-funded, and ill-planned 
research on regenerative effects from time to time.’ Becker and 
his colleagues came closest, and—considering the severe limita- 
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tions of the orthodox U(1) EM model available to them—Beck- 
er’s work is particularly revolutionary. He demonstrated beyond 
question that simple DC potentials could generate cellular dif- 
ferentiation and redifferentiation, and produce results at global 
sites in the body and not just at the local injury sites where the 
DC potentials were applied. 

Becker was nominated for a Nobel Prize for his Herculean 
efforts and remarkable results. For his trouble he was hounded, 
his funds were withdrawn, and he was forced to retire at an early 
age in his 50s. His biggest “heresy” was to bravely point out that 
power line radiations had deleterious effects upon biological sys- 
tems, and to testify to it in a series of hearings and court cases 
where a very powerful electrical power industry essentially ran 
rough shod over science and the public. 


Organized Science Is Highly Politicized and Imperfect 

It is not only politicians that are “bought and paid for” by pow- 
erful vested financial interests, In organized science, precisely the 
same arrangement holds true. Scientists are no better or no worse 
than any other segment of humanity. A surprising percentage will 
produce the results desired by their benefactors, if provided with 
cushy jobs, good income, prestige, and secure positions. 

It has been said that money is power. It has also been said 
that power corrupts, and absolute power corrupts absolutely. In 
the scientific community, as well as in the political community, 
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this “great corruption” by great financial power has been elevat- 
ed to an art form. Simply examine the funds made available to 
scientists. There is not enough for all the scientists, so it is fiercely 
competitive. If the scientist does not get grants (c.g., a would-be 
professor at a university), he does not bring in extra money to 
the university. He cannot get his graduate students funded, so 
his own innovative (read: pocetiond research is thwarted. His 
papers are rejected by the journals, and before long he has no 
funded position in science. If lucky, he will be employed in the 
grocery store or the butcher shop, 

Every bit of funding available for the scientists to compete for 
(and apply for grants) already has firmly fixed controls of exactly 
what research can be done with that money. The “science” that will 
be applied is already formulated. That and only that can be done. It 
is a tribute to the dedication and resourcefulness of our working 
scientists themselves, that anything innovative at all gets done. 

One can have a very fine scientific career, tenure as a profes- 
sor, get one’s graduate students funded, get one's papers pub- 
lished in prestigious journals, win awards and achieve stature 
and prestige, if one just plays the desired game prescribed by the 
“old boys schools” in control of almost all the scientific funding. 
Yes, one can permissibly move the decimal point in the present 
models a bit, and be rewarded handsomely for doing so. But one 
is damned if one attempts any serious change or overthrow of 
obsolete scientific models and practices favored by the “system”. 
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Figure 8. Nested levels of consciousness and unconsciousness. 
The mind levels contain the "life" and "mind" dynamics. 
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Figure 9 


That is precisely why all our universities continue to teach a 
terribly flawed electrodynamics that is a caricature with at least 
32 major foundations flaws in it.* 

And that’s why the organized Western scientific community 
has betrayed the taxpayers who largely fund its research. In short, 
the scientific community fiercely enforces dogma, suppresses in- 
novation, and has denied the U.S. the very defense we need to 
survive against our pressing enemies who have not been so sci- 
entifically dogmatic. 


Microwave Radiation of the U.S. Embassy in Moscow 


Because of the strongly enforced adherence to the insane foun- 
dations errors in classical electrodynamics, our scientists still do 
not comprehend the decades of so-called “microwave radiation” 
of personnel in the U.S. Embassy in Moscow.’ All diseases and 
health changes produced in those personnel were in field-free 
areas (i.c., where the potentials were persistent and unchanging, 
with no gradients etc.)* No one even thought to look at the “in- 
ner longitudinal EM phase conjugate biwave composition” of 
those potentials, where they would have found the Whittaker 
internal bidirectional longitudinal EM wavepairs and the inter- 
nal time-polarized EM waves. They would also have found the 
infolded, very powerful general relativity: the spacetime curva- 
tures deterministically formed and being utilized to directly al- 
ter the irradiated cells and their constituents. 
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Instead, government-funded studies did a rather straightfor- 
ward “force field” analysis, and concluded that, since there were 
no fields there, it could not have been the microwave radiation. 

Elementary statistics would immediately indicate a different 
conclusion: The diseases and health changes were 100% corre- 
lated to the presence of potentials, and 100% anticorrelated to 
the presence of fields. Hence it was the field-free potentials that 
had to be inducing the diseases and health changes. If it were 
NOT the radiation at all, then some changes would have oc- 
curred in personnel in areas where fields were present, as well as 
in areas where fields were adsent. Since this did not occur, such a 
premise is destroyed by self-contradiction. In short, the data ac- 
tually proved (i) it was indeed the radiation that was causing the 
diseases and health changes, and (ii) further, it was the field-free 
potentials that were the culprit. 

That this elementary statistical conclusion eluded our scientific com- 
munity and our government community, is absolutely inexplicable. 

Three U.S, Ambassadors eventually died of diseases induced 
by their exposure to the Embassy radiation. Ironically, Ka- 
znacheyev" had openly released some of the results of thousands 
of Soviet military experiments showing that any kind of cellular 
disease or disorder could be induced in targeted cells by novel 
EM radiation emitted from diseased or damaged cells. Appar- 
ently no one in the West deciphered the mechanisms involved 
in Kaznacheyev's epochal work. 
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* The convergent wave set is in the imaginary plane, and hence is not observable. It is EM 
energy incoming to the potential (dipolarity) from the ime domain. 


« The charge's spin is 720 degrees, 360 in the real plane and 360 in the imaginary plane. 


e¢ Hence the charge receives the complex convergent EM energy, transduces it into real EM 
energy, and emits enormous energy at the speed of light in all directions -- which includes 
bidirectional pairs in 3-space (after the reaction, being after "observation"). 

e This produces the fields and potentials from the “source charge or dipole.” 


e Mandl and Shaw argue that the scalar (time-polarized) photon and longitudinal photon are observable 
only in similar nairs_ which then makes the instantaneous scalar notential Thus their auantum field 
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Figure 9 
e Mandl and Shaw argue that the scalar (time-polarized) photon and longitudinal photon are observable 
only in similar pairs, which then makes the instantaneous scalar potential. Thus their quantum field 
theory work strongly supports the “negative resistor” interpretation of the scalar potential and our 
solution to the source charge and source dipole problem. 


Figure 9. Infolded longitudinal biwaves (time-polarized EM waves) 
composition of a scalar potential. 
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Figure 10 


The Present Situation in Western EM Bioeffects Research 


Our scientific community has not even designed physical ex- 
periments to validate long-term EM bioeffects of the kind caused 
by induced wave transductions and long-term effects inside the 
absorbing human cells and in the body's regenerative and im- 
mune systems. Western science has no knowledge of these tech- 
nical internal “wave polarization transduction” mechanisms. Yet 
the basis for such mechanisms has existed in the hard physics liter- 
ature for decades. Leading EM bioeffects researchers seem totally 
unaware of small reaction cross sections inside the body cells and 
tissues for the transduction of transverse EM signals into LW and 
t-polarized EM signals. Conventional Western researchers have not 
investigated it, and often will not believe it when it is pointed out 
to them along with the supporting basis in the literature. 

A major part of the mainline “EM bioeffects” community, of 
course, seems comfortably funded largely by the power industry 
etc.'' The record is clear that this dominant, well-funded group 
has little or no intention of “finding” anything that will question 
powerline radiation safety and upset their cushy positions. 

In fact, leading bioeffects researchers have pointed out this 
deliberate biasing of EM bioeffects as a research area. Quoting 
Dr. Andrew A. Marino, one of the great pioneers in the area of 
EM bioeffects”® and powerline radiation assessment." 

“Neither scientists nor the public can rely on power-industry 
research or analysis to help decide whether powerline electro- 


magnetic fields affect human health because power-industry re- 
search and analysis are radically misleading.” 

Dr. Marino then gives the specific details to prove it, and he 
shows specifically how they slant and mangle their experiments 
and interpretations of the results, to do it. If the major financial 
interests cannot scientifically destroy determined, honest research- 
ers such as Marino and Becker, they do not hesitate to attempt 
to destroy them in lawsuits. 


The “Diffusion Mixmaster” at All Body and Cellular Levels 


Every mass and all its particles are in a violent energy ex- 
change with the active vacuum. A human body and every part of 
it is in a continual exchange of EM energy with its environment(s), 
including transverse, longitudinal, and t-polarized (scalar) EM 
energy exchanges. Further, within the dielectric body there is a 
sort of intensive “diffusion” of special kind, actually due to itera- 
tive phase conjugation and iterative interferometry of the dense 
signals environment impinging upon it. This internal “diffusion” 
and transduction (iterative multiwave phase conjugation and it- 
erative multiwave interferometry) thoroughly “mixes up and 
transduces” one type of EM wave or signal into the other, in- 
cluding many of the body’s own TW, LW, and TDW signals. 

Continual or sustained TDW exposure (irradiation by t-po- 
larized EM waves) charges the body and its particles with time- 
excitation charging, something which has been erroneously omit- 
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Figure 10. Becker's model of the Regenerative system of the body. 
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Figure 11 


ted in physics, but is true nonetheless. Inexplicably, physicists 
just ignore what happens time-wise when a mass absorbs a pho- 
ton. We have covered that elsewhere. 

So inside the body dielectric, there is a “diffusion mix” corre- 
late of any and every type of the waves, to any or all of the ex- 
changes, plus the additional internal interactions of the body in 
its TW, LW, and scalar EM wave transductions. There is a one- 
to-one correspondence to any one of the three types of polariza- 
tion waves (transverse, longitudinal, and scalar) and everything 
going on anywhere in the body. 

Note that the type of LW we are using is actually made of 
phase conjugate pairs of transverse EM waves, so its “photons” 
are made of photon/antiphoton pairs. That is, our longitudinal 
EM wave has an internal TW structure, and the LW wave is 
comprised of spin-2 gravitons. Our longitudinal EM wave has 
an internal structure, and it dramatically differs from the LW 
used by the U.S. scientific community which ignores wave, field, 
and potential infolded substructures. Our LW (which seems to 
be what the Russians use) is also a gravitational wave because it 
is comprised of oscillations in its distributions of spin-2 photon/ 
antiphoton pairs (i.e., gravitons). 

The type of t-polarized (scalar) EM wave we are using is a 
phase conjugate coupled pair of the specialized electrogravita- 
tional (EG) LWs. The “t-polarized photons” comprising this t- 
polarized “EM” wave are comprised of spin-4 supergravitons. 


These are, I believe, what the KGB energetics weapons scien- 
tists use also. By iteration, we can go into as deep an internal 
multilevel structuring of EM and EG waves, of any type, via 
methods shown by Whittaker.” 

Now let us examine a body as a dielectric, sitting there in its 
exchange, in relative equilibrium. It turns that every tiniest piece 
of a dielectric participates in any emission from it'’—even the 
emission of a single photon, graviton, or supergraviton. Well, it 
would so participate, due to the special sort of correlated diffu- 
sion and interferometry and phase conjugation that we pointed 
out. Anything that escapes (is re-emitted) from the body, has 
been through this “diffusion wringer”. It has escaped from each 
and every internal part of the body. 


Novel Signatures in Body-Emitted 
EM Radiation of Any Polarization 


A single photon or wave emitted from a dielectric carries in 
its internally structured time component a template of the exact 
internal time structuring of every part of the dielectric emitting 
that photon. It carries in its internally structured energy compo- 
nent a template of the internal energy structuring of every part of 
the dielectric emitting it. An emitted EM wave, being a collec- 
tion of emitted photons and photon structures, thus carries the 
same internal structuring of both its transported energy and its 
transported time.’* Western scientists do not use the internal 
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structuring of photons and EM sine waves, have no instruments 
for that, and so do not know it. The Russians know it,'*" use it, 
and have developed sophisticated instruments for it for the last 
30 years or more. 

Shortly we will postulate how conventional scientists experi- 
menting with mind and behavior control electromagnetically 
might utilize an immediate consequence of the fact that the spe- 
cific emission from a body at any time—whatever type of wave 
component we look at—is a total correlate to all that body's in- 
ternal functions, its energy exchanges with its environment, its 
states, its mental states and conditions, etc. 

And we accent that the coherently integrated intent-changes 
in that body from its coupled mind’s operations are also in the 
substructure of photons and EM waves emitted from the living 
body into its environment. 


How Western Mind Control Scientists Might Proceed 


Conventional scientists would ignore scalar photons and 
waves, determine the TW spectrum, and then slowly and pain- 
fully correlate that to the various physical, mental, and emotion- 
al things. That's the way they would ave to do it, since appar- 
ently they use only standard electrodynamics. They can in fact 
do this via brute force, because that emission TW spectrum is of 
waves escaping from the entire “diffusion machinery” mixmas- 
ter in the body dielectric. It does contain all those integrated 
mind-intent 3-space correlates as well as the ordinary body 3- 
space energy correlates. 

Anyhow, in envisioning Western procedures, the test body would 
be sitting there, in its normal (let’s say fairly normal and quiet) EM 
environment. [See Figure 11] Let's assume this body is not sick, but 
is healthy and normal. Its emissions are a part of its equilibrium 
condition. It follows that the totality of its TW emissions is corre- 
lated to the sum total of everything that interacted with the body, 
plus its own internal reactions, including from mind-body cou- 
pling. Indeed, everything that has ever happened to that enti- 
ty—physically, mentally, emotionally, etc.—has internal corre- 
lates infolded inside the emitted transverse EM wave spectrum."7 

So first the scientists would simply measure the full envi- 
ronmental TW spectrum down to very tiny levels in all frequency 
bands possible—everything that is coming in to the body from its 
environment. They would probably perform the experiments in a 
triply-shielded Faraday cage, so the external environment outside 
the cage contributes very little transverse EM wave noise (perhaps 
some Schumann resonance). Magnetic wave shielding and ELF 
shielding is something else again, and longitudinal EM wave shield- 
ing is in general not possible unless longitudinal EM waves are em- 
ployed in the shielding. But a “quiet external TW environment” 
enhances the isolation and measurement of the specific TW sig- 
nal transforms the Western experimenters would be secking. 

Then they would measure everything likewise that the body 
is emitting when in that environment. That is the “zero refer- 
ence” or “normal reference” level. They would measure every as- 
pect: frequency, amplitude, phase, wave shape, modulation, etc. 


Probable Experimental and Measurement Techniques 
Next they would selectively irradiate the body with specific 
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They would consider the body dielectric as a “ship with port- 
holes”. Light (EM transverse wave energy) coming out of the 
portholes has originated and adapted from everywhere inside the 
ship and its operations. When the experimenters reinsert energy 
through one or more portholes, they are interested in determining 
precisely which operations inside the ship are affected. So the 
body physiological functions are also heavily instrumented. 

By feeding back in the exact EM pattern and magnitude es- 
caping the body dielectric through a single porthole, one “nulli- 
fies” that part of the emission by producing a net equilibrium in 
that component. This will in turn produce changes elsewhere in 
the spectrum emission from other portholes, and this can be 
measured. It will also produce “stress changes” in specific por- 
tions of the body dielectric, and in the heavily instrumented body 
these physiological, chemical, electrical, etc. changes can also be 
detected. Monitoring of the skin conductance, e.g., indicates the 
level of stress, and EEG monitoring with sophisticated instru- 
mentation can indicate something of the brain wave states. 

In short, the necessary measurements from which to construct 
specific correlates can be performed, recorded, and later analyzed. 

This article will be concluded in Volume 9, #4 with Improv- 
ing the Methodology, Further Phenomenology Experiments, Re- 
juvenation and other matters. 
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University of New York Press, Albany, 1982. The book is also available at Attp:// 
www, ortho. tstume,edu/Faculty/Maring/EVEIPub. btm. 

ut, Andrew A. Marino, Powerline Electromagnetic Fields and Human Health, Atep:/ 
Particularly see “Chapter 5, Blue-Ribbon Committees and Powerline EMF Health 
Hazards," and “Chapter 6: Power-Industry Science and Powerline EMF Health Haz- 
ards,” Biopbysicist Marino is one of the leaders in the field and has been personally 
involved in many skirmishes with powerline-dominated studies and findings. 

12. E. T: Whittaker, “On the Partial Differential Equations of Mathematical Physics,” 
Mathematische Annalen, Vol. 57, 1903, p. 233-355: — “On an Expression of the 
Electromagnetic Field Due to Electrons by Means of Two Scalar Potential Fune- 
tions,” Proc, Lond. Math. Soc., Series 2, Vol. 1, 1904, p. 367-372. 

13. Reali, G. C., “Reflection from dielectric materials,” American Journal of Physics, 
50(12), Dec. 1982, p. 1133-1136. The reflected field from a dielectric material is not 
generated just at its surface but comes from everywhere in the interior of it. 

14. Present physics models the EM wave as transporting energy, but erroneously omits 
that it also transports time. A photon is made of angular momentum, or “energy x 
time”. Since EM waves are made of photons, it fallows that they transport both the 
energy components and the time components making up those photons. An EM 
wave is a wave of angular momentum, not just a wave of energy. 

45. KGB energetics weapons scientists call this internal structuring the “information con- 
tent of the field." However, the Russians use a good deception plan, which implies that 
the “information content of the field” is just the normal transverse EM spectral con- 
tent of EM signals. Appreciable “pertinent” work using that phrase is produced by the 
open Russian scientific community, thus confusing the issue. Our electrodynamicists 
seem to buy it hook, line, and sinker. The deception plan also tricks Western scientists 
into thinking that psychoenergetics is nothing but a Russian version of Western para- 
psychology. Again, our scientists comfortably accept this with smug satisfaction. 

16, Presently the Russians are in a great new version of this deception plan, with the goal of 
deceiving Western scientists into thinking that the “secret” Russian energetics is based on 
torsion fields. Consequently they are releasing substantial material on torsion wave theory, 
including replicable experimental results, The released version of torsion fields bas one glar~ 
ing omnission: the time components and structuring. This deception plan is excellent, because 
the torsion field theory that is released, is indeed “real” and testable. It is aleo revolutionary, 
with respect to present Western science. It almost positively assures diverting the attention 
of mich of the Western science community into this highly limited subset of the full Russian 
torsion theory—effectively diverting the West away from psychoenergetics and the direct 
use of t-polartzed EM waves and fields, torsion or otherwise. 

17. We point out that E, T. Whittaker, in “On the Partial Differential Equations of Math- 
ematical Physics,” Mathematische Annalen, Val. 57, 1903, p. 223-355. showed that 
every scalar potential is comprised of an internal structure of bidirectional longitudi- 
nal EM phase conjugate wavepairs in an infinite set of harmonics, Each of those 
phase conjugate longitudinal EM wavepairs comprises a time-polarized EM wave. 
So the common potential contains an internal longitudinal EM wave structure that 
is further organized into an internal time-polarized EM wave structure. The mind- 
intent correlates and the total mind and emotional experience correlates from fertili- 
zation of the egg that led to development of that person, is in the internal substructure 
of every potential in the living body. In bis “On an Expression of the Electromagnetic 
Field Due to Electrons by Means of Two Scalar Potential Functions,” Proc. Lond. 
Math. Soc., Series 2, Val. 1, 1904, p. 367-372, Whittaker also showed that any EM 
field or wave is comprised of two scalar potential functions, It follows from Whittaker 
and Reali that the EM emissions from the living body carry the internal correlates of 
everything that has been experienced by that person from conception in the womb. 
Sometimes this deep embedded “hidden information content” can even be accessed in 
deep hypnosis. I once observed the deep hypnotic regression of a subject back to ber 
prenatal experiences prior to birth, where the subject relived bearing words of rejec~ 
tion by the father, before the subject was born. The occurrence of the incident and the 
father's words were directly confirmed on the spot by the mother, who was closely 
observing the session as it occurred. It turned out that this particular rejection of the 


baby still in the womb had played a major role in subsequent deep psychological 
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JSield-free, persistent potential zones was where 100% of the health changes occurred. 

9. Viail Kaznacheyev and L. P Mikhailova, Ultraweak Radiation in Intercellular 
Interactions, /in Russian], Novosibirsk, 1981 [an English exposition of much of the 
Kaznacheyev work is given in Viail Kaznacheyev, “Electromagnetic Bioinforma- 
tion in Intercellular Interactions,” Psi Research, (1), Mar. 1982, p. 47-76.]. See 
also Viail Kaznacheyev ct al., “Distant intercellular interactions in a system of two 
tissue cultures,” Psychoenergetic Systems, 1(3), Mar, 1976, p. 141-142. In the same 
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baby still in the womb had played a major role in subsequent deep psychological 
problems experienced by that person all ber life. To resolve the problem, use of a 
powerful “simulated” reliving pre-birth experience was conducted with the subject 
again in the pre-birth state and actively participating, but now with the father 
figure directly expressing love, acceptance, and cuddling and bugging bis daughter. 
This led to a rather dramatic remission of most of the deep psychological problems 
within 24 hours. 
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This outstanding article is the last, Part 3, 
Part I and 2 of which were published in 
Volume 9, #2 and #3 of Explore! for the 
Professional. Because we feel that Col. 
Bearden’s Special Note below is so very 
important we are repeating its publication in 
all 3 parts of this article. 


Special Note 


This article refers to experimental 
research techniques which can be 
detrimental or lethal in the hands of any but 
highly skilled, qualified experimental 
scientists proceeding under proper 
laboratory safety procedures. The purpose 
of this article is strictly for information to 
properly qualified and authorized scientists 
in certified laboratories. We do not propose 
or condone any use of these procedures for 
nonapproved practice of medicine without a 
license. Neither the publisher nor the author 
are responsible for accidents or outcomes in 
the use of these experimental procedures and 
techniques. Any researcher who performs 
these procedures and experiments is acting 
on his or her own volition, and is solely 
responsible for insuring safety, 
qualifications, and legality of the acts and 
their results. We neither suggest nor 
condone unauthorized experimentation on 
human subjects. Such is a criminal violation 


achieving many more effects in the targeted 
bio-organism or groups of them. With 
Hunt's method, the system as an open 
dissipative system far from thermodynamic 
equilibrium in its environment is being 
measured as such. This more directly allows 
for determination of the environmental 
inputs on a much broader range of 
subsystems, both space-like and time-like. 
Particularly for mental and emotional 
correlates to environmental stimuli, such 
measurements and correlations are essential. 


More Comprehensive 
Phenomenology Experiments 


To return: Now the scientists would 
perform many phenomenology experiments, 
making one little change at a time and 
profusely recording the data. Each time, 
they would establish the physical change(s) 
that occur in the body and/or the mental and 
emotional changes that occur in the mind for 
each spectral reinsertion back through the 
"ship's portholes". They would simply but 
painstakingly (over some years) build up an 
extensive database of those individual 
correlates. 

In these experiments, the experimenters 
will eventually be able to provoke any body 
or mind change they wish. Strong emotion. 
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of the constitutional rights of the subject 
under Federal and State laws, and is both 
illegal and immoral. 


Two Ways to Improve the 
Methodology and Experimental 
Correlates 


We diverge momentarily: If they wish to 
improve this methodology, they will 
consider the body dielectric as a nonlinear 
isotropic medium. Then they will pretend 
that the spectrum of difference frequencies 
between each two adjacent waves is the 
spectrum of "emissions" from the body. 
They would also use those, as if they were 
actual emitted spectral signals, instead of the 
actual signals emitted. That procedure will 
give superior correlations, but it is more 
complicated. Part of that is known for 


underwater sonar,! and so our own scientists 
may or may not have realized it for use in 
mind and behavior correlate determination 
with respect to the body dielectric. 

Another dramatic improvement in the 
depth to which the correlates can be 
constructed, is provided by detecting each 
porthole output in a two-channel device, 
where one channel has an adjustable time- 


delay as utilized by Dr. Valerie Hunt.2 The 
two channels—one real-time and one 
slightly delayed—are then mixed, as by 
Hunt's method, producing an instrumental 
measurement of the chaotic part of the 
functions. Again, this can be measured, 
recorded, and later analyzed. It adds (i) a 
completely different kind of 
thermodynamics in the system 
measurements, (1i) a dramatically extended 
set of correlates, (iii) more direct 
measurement of the time-polarization 
causative signals, and (iv) an applications 


Intense pain. Intense pleasure. Painful 
thoughts. Images. Memories. Perceptions. 
Dreams. Visions. Memory losses. Memory 
changes. Personality changes. Etc. The 
"delta" in the emission spectrum (the 
changes from zero reference spectrum) 
represent the precise totality of all mental, 
physical, organic, chemical, etc. changes 
and interactions. 

A particularly vulnerable aspect of every 
mammal is the pleasure center in the brain. 
Experiments have shown that, when this 
center is stimulated, it is the most addictive 
experience possible. Rats will forego food, 
endure electrical shocks, starve, and even 
die to obtain stimulation of this center. 
Obviously a device capable of generating 
signals that evoke direct stimulation of the 


pleasure center in humans would be a 


3 
powerful weapon. 


Extending the Data Base 


See Figure 12. After the researchers have 
made an "individual porthole signal 
insertion" correlate database, then they 
would make a "two, three, four," porthole 
signal insertion correlate database by 
inducing selected multiple changes at once. 
Again they would analyze everything; the 
program would need one or more 
supercomputers. It would also require quite 
a highly qualified multidisciplinary team, 
extensive facilities, substantial funding, and 
would be many years in duration. We are 
describing a decades-long program. But it's 
a doable. 

With sufficient development and 
performance of such a program, the 
researchers would have produced (with 
sufficient testing and analysis, and sufficient 
retest validation and verification) a database 
of "specific correlates for a given overall 
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technology eventually having many desired physical, mental, or physical and 
additional degrees of freedom and therefore 
capable of 
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mental delta." 


A second stage in the research would be 
to test the correlates and porthole insertions 
upon a Statistically significant cross section 
of ordinary people, and/or specialized 
populations (such as toughened soldiers). 
The program would evolve a highly 
complex, very effective, ever-improving 
science and technology of mind and 
behavior control and engineering 
mechanisms, complete with finished 
database and developed applications 
equipment. 


The Dielectric Body as a Ship 
With Portholes 


Again let us review what the EM 
transverse wave irradiation from the body 
dielectric represents. Think of the body 
dielectric as a sort of "ship", with lots of 
portholes. When it gets irradiated, certain 
operations happen internally to that 
radiation, 1.e., certain "processes" and 
"interactions" occur, which change both the 
mental and physical states. The output 
emissions back from the body dielectric, out 
through the filtering "portholes", will 
directly correlate to what has happened 
inside the ship. 


It is terribly important to realize that one 
can use the same frequencies and spectra 
coming back out of those "portholes" to 
insert EM signals and waves etc. back in 
there, and into the deepest processes going 
on in the body and in the mind (at all levels, 


times. So it will reach directly into and 
affect any and every part of the dielectric, as 
you wish, and in whatever manner you have 
correlates for. 


We filed an invention disclosure* on the 
above correlate and "back-porthole" process 
for use in directly inducing full and efficient 
conversion directly to time-density (scalar, 
or time-polarized) EM waves inside the 
body/ cells, therefore immediately and 
directly time-excitation charging the body 
cells and all their internal components. 


Subtracting the Normal 
Correlates to Obtain the Deltas 


A specifically diseased body, e.g., has a 
specifically tailored change in its "normal" 
emission spectra, because of the disease 
condition alteration of its resident spacetime 
curvature engine. By having a database for 
the normal emission spectra of the healthy 
body, one can subtract it from the actual 
emitted spectra, to obtain the "delta 
spectrum”. 


If the correlates have been previously 
determined by the above mentioned research 
program, then one may simply introduce an 
amplified "delta spectrum" into the body, i. 
e., through the portholes. This will 
immediately time-excite the cells and their 
components throughout the body, 
particularly where that disease does exist. It 
turns out that the time-excitation charging 
by that method will "pump" those diseased 
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including the deep unconscious). cells in the time domain. The cells 
themselves (and all their parts) are highly 


Remember, whatever you put back in nonlinear—to time-excitation charging, they 
there, is going back through the "mixmaster" are totally nonlinear. So they will act as 
hopper. It will be iteratively phase rather perfect pumped phase conjugate 
conjugated and interfered with by mirrors, but pumped in the time-energy 
everything, countless domain rather than in the spatial 


RE-RADIATION WITH ALTERATIONS 
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Alterations Database 
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Adjusting broadband signals 
___. bandwidth and amplification 
— by selecting Indicated alterations 
from database 


TIME EXCITATION CHARGE IS STRUCTURED TO CONTAIN THE PRECISE 
SPACETIME CURVATURE ENGINES FOR TIME-REVERSAL AND STEERING, 
CHARGING OCCURS QUICKLY. ENGINES CONTINUE TO WORK FOR AN 
EXTENDED PERIOD AFTER CHARGING CEASES. 


Figure 12. Using an amplified replica of the body's own dense, broadband 
Signal 
complex, containing added alterations, to irradiate the body and produce 
deeply-penetrating precise time-density charging for cellular time-reversal 
while steering the time-reversal trajectory to also correct a congenital 
condition. 
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energy domain. This is a dramatic extension 


to nonlinear phase conjugate optics theory. 

General relativity tells us that each 
specific detail of the mass and energy 
structure of each cell and all its parts—down 
to the finest details—is accompanied by a 
precise set of spacetime curvatures. By 
reintroducing the same energy as the disease 
delta TW waves, the affected cells add the 
phase conjugates, converting the inserted 
TW signals into longitudinal EM wave 
signals. The longitudinally-pumped cells 
again phase conjugate, converting these 
longitudinal EM waves to time-polarized 
EM waves, and "charging" the cells and all 
their parts in the time domain. 

Suddenly, at that point the resident 
spacetime curvature engine—trather than 
TW or LW EM waves-serves as the "input 
signal" to the cell-and-its-parts as pumped 
phase conjugate mirrors (PCMs), pumped in 
the time domain. An extension to the 
distortion correction theorem of nonlinear 
optics results. An exact, amplified 
antiengine for the diseased cells—i.e., a 
phase conjugate replica of the resident 
spacetime curvature engine—is formed. 
This amplified antiengine overpowers the 
resident disease engine, powerfully time- 
reversing the cells and their components 
back to a previous healthy state. The time- 
reversal actually occurs over a period of 
time after the "time excitation charge-up" 
ceases, say over the next week or two. 
Usually two to three quick irradiations are 
required, one week apart, to give a time- 
reversing period of three to four weeks. 


force upon the cells or any part. E.g., as 


Pepper” states, 

"On a more fundamental level, the ideal 
lossless PCM reverses all the quantum 
numbers of the incident photon (i. e., linear 
momentum, angular momentum, etc. ). It 
can be shown that the PCM therefore 
experiences no linear or angular momentum 
transfer from the incident photons; hence, 
the PCM is free from photon radiation 
pressure and torques." 

Note that, in ordinary EM theory, it is 
precisely translation forces that are 
engendered upon charged mass by EM 
fields. This process is quite different. In 
biological terms, this process 
dedifferentiates (in physics: time-reverses) 
the diseased cells and all their components— 
including the genes—back to an earlier 
healthy state. 

By taking a diseased body and feeding 
back into it an exact amplified replica of its 
emitted TW spectrum, one can force the 
body to "time-excitation charge" all cells 
and their components immediately, with 
high efficiency. The human body and every 
cell and every part of every cell does the 
necessary "calculation" for the exact 
antiengine for each part. Since time is 
extremely condensed spatial EM energy (by 
a factor of almost 101”), a startling 
contraction occurs in the radiation time 
required to time-charge the cells and their 
components and charged particles. This is a 
method for instant initiation of time- 
charging, hence it is extremely rapid. What 
took Priore several hours of LW irradiation 


to accomplish in the body,2 can now be done 
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Even though appreciable forces are in seconds with this "thwarting" and 
operating internally upon the cells and all spectrum transduction method. In fact, it is 
their parts, there is no net translation an intense stress on the body, and—say— 

should only 
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Figure 13. Portable first-method treatment unit proposed to the Department 
of 
Defense. For treating and curing mass casualties from terrorist BW 
attacks on U.S. population centers. 


EXPLORE! VOLUME 9, NUMBER 4 & 5, 1999 


http://www.cheniere.org/explore%20articles/mind%20control3/p03.htm (2 of 2)4/13/2014 4:33:56 AM 


Mind Control and EM Wave Polarization Transductions 


be continued for 30 seconds or so. We 
highly stress that overcharging in this time 
domain can be detrimental or even lethal if 
prolonged. 

At the end of the very short time- 
excitation charging time, the body is "time- 
excitation charged in all its minutest 
particles". So everything is therefore 
pumped in the time domain for the next 
several days after the irradiation is removed, 
since the time-charge decays very gradually 
over a period of time. During that decay 
period, every part of the cell and body acts 
as a pumped phase conjugate mirror 
material, pumped in the time domain rather 
than in the 3-space energy domain. When 
time-pumped, the mass itself reverses to a 
previous physical state. This can be used for 
both nonliving and living masses. Because 
there is no forcible translation manipulation 
of the cells and their parts, it can be utilized 
on living cells in vivo. In the case of 
diseased cells—e.g., AIDS-it appears that 
three precisely determined 30-second "AIDS 
correlate" irradiations a week apart, should 
be sufficient to completely cure AIDS, 
including removal of all HIV-genetics 
changes from every previously infected cell 
of the body. Also, it would accomplish 
considerable rejuvenation of the body 
(making the body younger). 


Rejuvenation: Restore the 
Telomeres and Produce 
Immortal Cells 


Saving Most of the Casualties 
from Mass Terrorist Attacks 


To defend against things like anthrax 
attacks on our civilian population centers, 
we also have recommended to the U.S. 
Government the crash development of small, 
portable treatment machines—using similar 
"antiengine-forming" and cellular reversing 
"porthole technology". [See Figure 13 on 
previous page]. Such portable machines 
could be developed cheaply and quickly, and 
present government facilities could be used 
to massively attack the correlate database 
production problem. The portable treatment 
units could be cranked out by the hundreds 
of thousands and flooded down through 
emergency response agencies such as the 
police forces, the National Guard, 
emergency hospitals, emergency response 
teams, etc. 

Each device could be used in "assembly 
line" fashion upon hundreds of sickened 
patients, in case of aWMD (weapons of 
mass destruction) attack upon one or more 
of our cities. The first generation equipment 
would save probably 70% of the stricken (as 
from anthrax, etc. ). With second generation 
equipment, one would expect 90% of the 
stricken casualties could be saved. 

Just now, there is a very dim prognosis for 
all those casualties, using present available 
treatment capabilities. Time and lack of 
vaccines defeats just about everything that 
can be done. Brutally speaking, most of 
those unfortunate enough to breath in 
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In fact, it is now known that the gradual 
loss of the telomeres—the natural ends of 
chromosomes—in a cell's chromosomes is 
what causes the cell to age. The gradual loss 
of the telomeres and the resulting shortening 
of the chromosomes represents a cellular 
"disease state" or "disorder" state" 
accompanied by a precise delta in the 
spacetime curvature engine accompanying 
every affected (aging) cell. 

By determining the correlate for that 
precise telomere loss in the aging body's 
emitted radiation spectrum, an effective 
telomere regeneration process immediately 
emerges. One simply amplifies that aging 
"precise telomere reduction" correlate and 
reradiates the body with it, passing an 
amplified correlate back into every cell of 
the body. The cells and all their parts— 
including the chromosomes—add the phase 
conjugate replicas, converting the incoming 
TW EM correlates to longitudinal EM wave 
correlates. The cells again phase conjugate 
the LWs and add the phase conjugate 
replicas, converting the LW correlates to 
time-polarized EM wave pumping 
correlates. This latter process time- 
excitation-charges the aging cells and all 
their parts, including the genes and 
chromosomes. The cellular matter itself 
produces the amplified "aging antiengine" 
for each and every cell and telomere ending. 
The result is to again add telomeres, 
converting the cell back to a younger, more 
vigorous cell, and reversing the process of 
aging. 

We point out without further elaboration 
that these methods also introduce direct 
engineering signals into the body's master 
cellular control system, including the 
regenerative subsystem. Hence the body's 
regenerative subsystem is involved in 
helping produce the necessary engines and 


anthrax spores from an attack, are going to 
die. At least 80% of them will expire, in 
spite of everything the present system can do 
for them. 

Note each device could rapidly treat a 
whole series patients, one right after the 
other, merely laying them between 
"blankets" containing wire antennas, 
irradiating with the proper correlate 
spectrum quickly, moving on to the next 
patient, irradiating quickly (seconds), etc. 
The entire apparatus could be made to fit in 
a large suitcase-sized container, and it would 
be highly portable and controlled by a 
laptop-sized computer. 

Unfortunately, so far the DOD doesn't 
even understand what the heck we're talking 
about! The National Institute of Health 
(NIH) and the National Science Foundation 
(NSF) are not interested at all. After all, it 
isn't drugs, vaccines, antibiotics, etc. — 
which are simply not going to do the job. 
However, those are what the government 
and scientific communities are going to 
finance to the tune of hundreds of millions 
of dollars. They are then going to lose 
almost all those mass casualties when the 
terrorist attacks on our population centers 
inevitably occur. 

Those are Americans. They are going to 
die. Most of them could be saved. We 
ought to save them. 

For any change in state (physical, 
chemical, emotional, mental, perceptual), 
the body dielectric "portholes" change and 
the output spectrum changes. The delta 
from zero reference now represents that 
exact change. 


Where Western Mind Control 
Research Has Probably Arrived 


Western mind control researchers 
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operate upon the short telomere chains to 
add back telomeres. More specifically, the 
regenerative subsystem is changed into 
perfect consonance with the external 
introduction of the amplified antiengines. 
That exact process can be used to 
rejuvenate the aged population and remedy 
most of the debilities of growing old. That 
is how we eventually intend to do it, if we 
can convince the U.S. government and the 
U.S. scientific community to perform the 
necessary research and validation. 
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probably first established a correlation 
database of porthole emission correlates to 
changes in internal states, both physical and 
mental. They almost certainly recognize the 
peculiar participation of every part of the 
body dielectric in the TW emission spectrum 
from the body. They will almost certainly 
have opted for this "porthole" notion of 
some similar expression of it, and the 
"thwarting" of these "relaxation and release" 
emission processes to engender internal 
physical changes in the body and in the 
brain-meat-computer, as they see it. 
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They probably experimented with 
different TW EM radiation mixes, to see 
what the body emission change to, and what 
states are induced. Undoubtedly they found 
that the induced states began to correlate 
with the former emission delta data base. 
That is, they found out which delta 
emissions spectra, reversed and amplified 
and fed back thorough the portholes, 
produce what internal changes. 

Use for healing is the simplest of all. Use 
for killing or debilitating is more 
complicated. Of course weapons 
researchers wish to look only at the killing 
aspects. That is something they understand. 
They do not understand healing, for they do 
not even have the "regenerative" or 
"healing" mechanism in any of the scientific 


papers or texts. Becker® came closest in this 
country, and Priore did it in France. Both of 
those scientists were suppressed and paid a 
bitter price for their revolutionary and 
innovative research. 

But look at what has been done, by "input- 
output" correlation research. The scientists 
will have a database now, that tells what 
state emerges in the body and in the mind, 
for what irradiation spectra (frequency, 
relationships, phases, amplitudes, wave 
shapes, etc.) one uses. And they did not 
work out all the wave-to-wave transductions 
ongoing in the mind and body connection 
and in the body and in the mind, 
individually, between TWULWUTDW. 

We suspect that this is the course Western 
mind control researchers will have taken, 
without even realizing the internal wave 
transductions occurring. And they would 
not be concerned with that. They would 
have what they want, for weapons, mind 
control, and behavior control. And they 


of the internal "mix" of the dielectric and all 
its tiniest portions. So Western mind control 
researchers and rogue groups probably do 
get good results. 

We are not just picking on the U.S. 
government here! Internal divisive groups 
exist in all large and powerful groups, and 
joust for power. In highly classified groups, 
these groups are greatly enabled to joust 
more widely, unethically, and immorally 
because it is so deeply hidden. So very deep 
classification evokes the growth and 
intensity of rogue groups. It's the old 
"Power corrupts, and absolute power 
corrupts absolutely" routine. 

The implication is that in the West one or 
more highly classified, sustained, heavily 
funded developments in advanced mind 
control programs, probably exists and 
probably has existed for some time. Due to 
loose formation of rogue groups inside such 
programs, they may have dual or triple 
purposes, may not operate under very much 
legitimate government control at all, and 
may operate specifically for the purposes of 
the rogue group or groups that have gained 
control. 

In a nutshell, that's what may be going on 
in the clandestine mind control projects in 
several Western governments. The 
involvement of at least some rogue groups, 
some being "cowboys" who operate well 
outside all laws and ethics, could also result 
in such things as assassinations, clandestine 
testing on individuals without their consent, 
etc. In short, it could account for what 
seems to be actually occurring. As also is 
"usual" in such a mess, one or more of the 
rogue groups eventually may become very 
powerful because their secret weapons are 
very powerful. They may become 
confident, thinking they have the "best in the 
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would of course ignore the healing aspects. 
And they would get results of course, 
revolutionary results. So they would 
undoubtedly classify the program very 
highly, thinking that they had the best of the 
best. 


Rogue Groups May Also Have 
Arisen to Divert the Purpose of 
the Projects 


And that is where real problems may 
arise. Every human group has within it 
competing subgroups, jousting for power. 
The more highly classified the group and its 
activities, and the less that is known about it 
outside its confines, the more strongly and 
secretly the subgroups can play. So they can 
emerge as rogue groups pursuing their own 
agendas, not that of their duly elected 
governments. In the extreme, such a deep 
black program can even become a 
"captured" program, which is totally in the 
hands of rogues and no longer reports to or 
is bound by the dictates of the parent 
government. 

It has long been suspected in some 
quarters that even the US's highly classified 
research community may be riddled by such 
rogue groups, and so may be certain highly 
sensitive parts of the Research and 
Development community. 

Remember that, in every large and 
powerful human organization, the basis for 
rogue groups is power and secrecy. They 
are always seeking to increase their power, 
control, influence, prestige, etc. Nothing 
else. Patriotism and mission are—to rogue 
groups—often just idle words. They have 
their own agendas. And being rogue groups, 
they may well bring in unethical, immoral 
tricks: assassination, bribery, entrapment, 
disinformation, plausible deniability, etc. A 


world." They may actually believe they are 
ahead of the Russians. 


Where the Russians Probably 
Have Arrived 


On the other hand, the Russians will have 
developed instruments for detecting and 
isolating the LWs and the scalar waves, in 
addition to the ordinary mundane 
instruments for measuring the TWs. So they 
will have not only the TW correlates, but 
also the much finer TWULWUTDW (scalar 
EM wave) correlates. They will understand 
and employ the use of vacuum engines 
(spacetime curvature engines) which 
Western researchers will often invoke but 
not understand or even be aware that this is 
what is being invoked. In other words, 
Western researchers probably just use the 
old method of "input fi set of functions fi 
output". That is the standard basis for 
almost all Western system analysis. With it, 
one doesn't have to know the exact functions 
and processes going on in the middle. One 
just determines a transfer function from a 
given input to the output that results. Then 
one catalogs that transfer function. One 
does that for lots and lots of transfer 
functions for particularly desirable results, 
and one has the system analysis. One also 
has the immediate basis for a rapidly- 
developed applications technology. 

Western scientists are good system 
analysts. But they have little or no 
comprehension of what is really going on in 
that "inside the ship functions" portion, even 
though they have determined the transform 
function which acts upon the input to give 
the "from the portholes" output. 

The Russians, with their additional 
knowledge of the actual mechanisms in the 
transforms, will be much more advanced 
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certain percentage of a highly secret rogue 
group will wind up using all these things and 
more. It's a human characteristic, the old 
primate dominance game. Only now 
disguised and hidden under deep 
classification. 

Nonetheless, the "simplified" TW EM 
"porthole correlate" approach will yield very 
positive results, due to the correlation 
existing with the LW s and scalar portions 


than the West, because their fundamental 
psychoenergetics science is far more 
advanced, so long as we continue to use the 
old U() electrodynamics. Further, the 
Russians have decades of use of longitudinal 
interferometry beams to reach right through 
the earth and ocean and produce stringent 
EM effects at a distance. So they will also 
be able to do the same things here in "mind 
control" with LW interferometers, through 
intervening mass 
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including the earth and ocean. Western mind-control 
scientists and their rogue groups—assuming they exist as 
postulated—largely will not be able to do that, and 
probably won't even recognize Russian testing of 
psychoenergetics weapons directly in or over Western 
nations. 


Russian Lethal Psychoenergetics Mind 
Control Tests Over the U.S. 


In fact, the KGB tested just such highly advanced mind 
control weapons over the middle of the United States in 
1997 on two occasions. The tests were conducted against 
Captain Button in his A-10 "Warthog" aircraft on April 2, 
1997 [See Figure 14], and upon Captain Svoboda in her A- 
10 "Warthog" on May 27, 1997. [See Figure 15]. 

Over Arizona, Captain Button was thrown into a 
hypnogogic state, and his perceptions instantly altered and 
controlled. In his instant "dream-waking" state, everything 
seemed perfectly normal. His sense of direction was 
altered a bit more than 90 degrees, so he simply corrected 
and turned and "flew toward the range", actually flying off 
course by more than 90 degrees and ignoring radio 
contacts. He flew right on out of Arizona. At one point he 
circled, probably thinking he was over the range, and he 
probably dropped his ordnance there. Then he "flew on 
back toward home," as he thought in his waking dream 
state, until his fuel ran out and he crashed and died in the 
explosion—dream-thinking until he died that everything 
was normal. All the while, his sense of the passage of 
time was altered. To him, in his dream-thinking, dream- 
acting 
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state, everything was normal and nothing untoward had 
happened. So the distant KGB transmitters and associated 
psychoenergetics team controlled him for over an hour. 

Indeed, that was the exact purpose of the test: 
demonstrate control (at a great distance) of a skilled 
person performing highly skilled tasks. A secondary 
purpose was to stimulate the U.S. government, watch its 
investigation and findings, and ascertain if the U.S. knew 
of the extent to which Russian KGB mind control 
weaponry had advanced. Obligingly, we proved to me 
KGB that we did not understand what had actually 
happened to Captain Button. 

Captain Svoboda was from the same Wing as Captain 
Button and was its most experienced night fighter A-10 
pilot. In fact, she taught other pilots the fine points of 
night flying combat missions in the A-10. About two 
months after Captain Button's bizarre flight and death, 
Svoboda was engaged in night target bombing on the 
range. Rising from her ordnance drop on me target, 
Svoboda was suddenly struck and rendered hypnogogic 
and in a waking-dream state. Her sense of the vertical was 
instantly reversed. Superb pilot that she was, she 
immediately dream-perceived she was diving, not 
climbing out of the delivery. She instantly corrected to 
"climb out". So in the real world she dived sharply into 
the ground and her aircraft exploded. 

This test demonstrated the instant alteration of a skilled 
pilot's perception, causing that pilot to inadvertently react 
promptly in an unintentionally suicidal manner. A 
secondary purpose of the test was to stimulate the U.S. 
government system again, to see if the system recognized 
what had 
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A-10 Mysterious Flyaway and Crash 
April 2, 1997 
Armed with: 


- Four 5004b bombs 
- 30 mm Gatling gun 
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Figure 14a. Captain Button's mysterious flyaway and eventual crash. 
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occurred. Sad to say, it did not and it has not. It was 
lamely speculated that Svoboda probably looked over her 
shoulder like a rank greenhorn, and inadvertently dived 
her aircraft into the ground while looking back at the 
target. If there was one pilot in the USAF who would 
have not done that, it was Captain Svoboda. At any rate, 
the KGB determined that the U.S. scientific, intelligence, 
and governmental communities did not have the foggiest 
notion of what had occurred. 


In private proprietary communications” we have 
explained further, to proper parties, exactly the reasons for 
these two tests, and what exactly was being tested, and 
what is its planned strategic use. 


The Final Race for Direct Mind Control of 
the Entire Human Species 


The KGB psychoenergetics weapons scientists— 
because of their direct measurements and detections (and 
use) of t-polarized waves and LWs for decades—also 
understand that Jung's collective unconscious mind (of the 
entire human species) also has its own time-like operations 
and correlates, which one measures also when using t- 
polarization measurements and sorting it all out. The 
collective unconscious mind operations are buried several 
levels deeper inside the recursive Whittaker structuring 
inside the EM fields, waves, and potentials. 

The KGB scientists also know that something very like 
Gaia— a collective unconscious mind for all species on 
earth—also exists, and they are striving to be able to sort 
out and measure that one as well. The Gaia operations are 
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buried even deeper in the recursive structuring inside the 
EM fields, waves, and potentials. If one reads some later 


books by Kaznacheyev, 2 e.g , this human species 
unconscious mind aspect and the biosphere unconscious 
mind aspect emerges loud and clear, if one interpolates 
between the lines, so to speak. Actually, from day one, the 
Russian mind control scientists have had their eventual 
goal set upon this "deeper area of mind and possible mind 
control" of the entire human species. 

I am convinced that the KGB psychoenergetics 
scientists understand this deeper area. If they can learn to 
directly engineer the collective human species 
unconscious, they can then convert the human species 
easily into a sort of "ant" society, modeled along ideal 
Communism lines, except of course with an excluded 
"hierarchy at the top" running everything. The "ant 
society""—communist style—is still a variation of 
feudalism (all systems tend to feudalism or some form 
thereof). 

The KGB psychoenergetics weapon scientists are 
seriously pressing on toward that very goal. In my opinion 
they are not very far from it right now. It is simply a 
matter of developing sufficiently complex equipment to be 
able to directly engineer the time-domain substructuring at 
sufficiently deep levels. It is a doable, although it is very, 
very complex and very, very difficult. On the other hand, 
they have been at it for decades. Even in the 50s the 


Russians already had the old LIDA device,” capable of 
inducing a catatonic trance-like state in a mammal—either 
a human or a cat,” for example. Some versions of 
Russian mind control devices were used on Russian 
soldiers in the 


Figure 15 
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Figure 15. Captain Svoboda dives headlong to her death. 
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Afghan War to condition them for 


; IZ 
performance of merciless acts.~ 


Potential U.S. Rogue Groups and 
Two Recent Examples 


Meanwhile, rogue groups amongst 
Western clandestine mind control 
researchers will probably arise if they have 
not already done so. They will likely seek to 
increase their personal control and further 
isolate the programs from orthodox 
government review and from government 
and legislative control. They may even 
divert the research into highly illegal and 
unethical means, because it furthers their 
own rogue agendas. That is how clandestine 
U.S. government research can sometimes go 
sour, unless great care is exercised by the 
oversight committees in the House and the 
Senate. 

Sometimes when rogue groups do gain 
control and total secrecy of a given new 
technological area, then what appears to be 
"U.S. government operations" do start to 
encompass a criminal and unethical 
operations, hidden usually beneath the deep 
veil of high classification. Also, if it's 
"scientific," no one is ever brought to 
justice, even if the "evil science actions" are 
uncovered and publicly revealed. 


We Certainly Have Proof of Such 
Rogue Activity. For Example, 
Here are Two Prominent Cases: 


as a result of those ghoulish 
experiments. So what 
happened when this gruesome 
thing was revealed? Again 
President Clinton publicly 
apologized! The head of the 
Executive Branch did not turn 
the macabre matter over to his 
Attorney General to 
prosecute. How many of 
these scientists were 
indicted? Not one. How 
many are going to be 
indicted? Not one. Suppose 
again this had been done by a 
private doctor in his own 
private clinic. You get the 
point. 


There is Little or No Punishment 
of Rogue Scientific Groups 


Shockingly, the U.S. government at the 
highest level has directly shown (and these 
are not all such cases by any means!) that 
mass crimes against U.S. civilians, 
perpetrated by portions of the U.S. scientific 
community in direct conspiracy and in 
secret, Will likely be condoned. The 
perpetrators will not be indicted, tried, or 
convicted. 

Note the connection of the "rogue groups" 
thesis to the above incidents. Note how 
rogue scientific groups got away with it in 
both these cases. There may be other rogue 
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1. For three decades, scientists from the 


U.S. government, universities, and 
civilian contractors secretly 
conspired to treat unsuspecting 
human patients with whole body 
nuclear radiation, including some 
retarded children and cancer 
patients. Some of those patients— 
including some of the retarded 
children—died as a result. These 
illegal experiments were conducted 
in great secrecy, and the results were 
highly classified. Eventually these 
actions were revealed, and a 
Presidential investigation committee 
investigated. These experiments 
would seem to be little different from 
the WWII Nazi and Japanese 
experiments on human prisoners. 
Are those U.S. scientists who were 
responsible for those retarded 
children's' deaths any different from 
the Nazi scientists and criminals we 
executed at Nuremberg? So what 
happened when this terrible thing 
finally came out into the open? 
President Clinton publicly 
apologized! How many of the 
responsible scientists were indicted 
for murder? Not one. None is ever 
going to be. 

Suppose a doctor here in South 
Alabama, with his own private clinic, 
had secretly irradiated those human 
patients and retarded children with 
whole body nuclear radiation, over a 
period of 30 years, resulting in some 
agonizing deaths. How many state 
and federal agencies would have 
come after him with arrest warrants? 
Probably about 50 or so. Would he 
have been indicted, tried, convicted, 
and executed or sent to prison for 


scientific groups getting away with such 
things today. They should not be able to get 
away with it. But they can. 

Perhaps a most startling additional part of 
those two incidents is that there was no great 
public outcry from the scientific community, 
deploring these murders and demanding that 
the criminal scientists be indicted and tried. 

As the old saying goes, "By their silence 
they have convicted themselves." The 
organized scientific community, as a 
community, has shown that it has little or 
no ethics, and—while deploring any 
scientific murdering that "gets revealed,"— 
is not really interested in justice. In short, 
much of the U.S. scientific community may 
now have very little ethics left. 

We are not talking about normal 
individual scientists, but the Big Science 
community. There is a whale of a lot of 
difference between the two. In the Big 
Science community, there can be and there 
are rogue groups. Lots of them. There is 
deep cover, deep classification. And there is 
very probably advanced mind control 
research and testing, be it legal or illegal. 
Hopefully most of it is legal and 
constrained. However, some of it is almost 
certain to be illegal and ill constrained. 

Human beings are still human beings. All 
the good and evil is still there, regardless of 
the group. The stage settings change, but 
the cast of characters and the play never 
change. 

It's sad, but 'twas ever thus. Hidden parts 
of our own governments—and other 
governments throughout the world—are no 
different from the old medieval groups, 
where nobles etc. were always plotting 
against the king, or using the king's power 
for their own nefarious end. The rogue 
groups today are no different from all the 
scheming and conniving groups that 
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life? Absolutely! Would the 
President of the United States have 
apologized? Not on your life; he 
would have turned it over to the U.S. 
Attorney General with a strong 
directive to investigate and prosecute 
on criminal charges. 

. Again for three decades, scientists 
from (i) the U.S. Government, (ii) 
universities, and (iii) civilian 
contractors conspired to give poor 
syphilitic blacks in Tuskegee, 
Alabama a placebo while ostensibly 
treating them for syphilis. The 
purpose of the program was to 
deliberately observe and record the 
ravages of the disease to its fruition 
in their wracked bodies. So the 
scientists deliberately sat there and 
watched their brains rot and their 
bodies rot. They kept meticulous 
notes, of course. It was very 
scientific. And it was macabre. 
They "treated" some 400 blacks in 
the "program." Over 100 blacks died 


destroyed the Roman Empire. Great 
empires fall from within, not usually from 
without! 


Conclusion 


This concludes our brief portrayal of the 
probable directions that mind control 
research has taken, in Russia and in the 
West. It is a novel and powerful area, and it 
poses both severe dangers and great benefits 
to all the peoples of the Earth. 

Let us hope this great new area, already 
off to a bad start, can be bridled and steered 
in the direction of helping and healing 
people, rather than killing or abusing them. 
The excesses in its bad use are a potent 
threat to all nations on earth. Yet it can 
revolutionize medical science, education, 
communication, and psychology. 
Eventually it can engineer the mind and 
memory directly, beneficially. We foresee 
the day—perhaps 30 years hence—when 
education will be 
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accomplished by directly loading the 
software into the mind. Then in three weeks 
one will "load" a doctorate, say, in physics. 
In three more weeks one will also load a 
doctorate in chemistry. Another three 
weeks, in electrical engineering. Another 
three weeks, an M. D. And so on. When 
that happens, then truly everyone on earth 
can be educated. Freedom from ignorance 
may well be another great freedom that is 
legally recognized. There will be no 
impoverished large groups lacking the 
education to find decent, productive jobs. 
We urge all nations to use the principles 
involved: not for human abuse, but for 
healing, educating, uplifting, and life- 
expanding of every person on Earth. If we 
do, we shall all have a far brighter future. 
Then we shall check what has started out to 
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be the Sword of Damocles and turn it into 
the golden Millennium. 

We are reminded of a poignant quote 
from Teilhard de Chardin: 

"Someday, after we have mastered the 
winds, the waves, the tides and gravity, we 
shall harness for God the energies of love. 
Then for the second time in the history of 
the world man will have discovered fire." 

May the nations of the world utilize the 
new mind engineering science to truly free 
all minds into a common love of, and respect 
for, their fellow humans of every color, 
creed, and circumstance. As de Chardin 
envisioned, may we use the new science to 
discover a new fire, burning clearer and 
brighter than anything that has gone before. 
4 
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developed by the Russians prior 
to the Korean War. Additional 
patents or applications are as 
follows: Italy, #619,129, March 
1961. Germany, #1,183,607, 
Dec. 1964. Great Britain, 
#826,766, Jan. 1960. 

12. Stefan T. Possony, "Psy- 
War: Soviet Device 
Experiment," Defense & Foreign 
Affairs Daily, 12(104), June 7, 
1983, p. 1-2. Reports on Dr. 
Ross Adey’s investigation of the 
Soviet device called LIDA 
which is used to bombard human 
brains with radio waves in the 40- 
MHz region. Also reports on 
work by A.S. Davydov of the 
Ukrainian Academy of Sciences, 
who discovered how the blood- 
brain barrier can be penetrated 
by low-frequency radio waves so 
that brain cells are affected. See 
also "Soviet device uses radio 


http://www.cheniere.org/explore%20articles/mind%20control3/p09.htm (3 of 4)4/13/2014 4:34:00 AM 


Mind Control and EM Wave Polarization Transductions 


structuring of EM. 

. Years ago, I read an obscure reference to 
Russian research directly along that line, 
with successful development of just such 
a portable device. Unfortunately I lost 
the reference in a disastrous flood in my 
basement and have been unable to 
recover it. 

. T.E. Bearden, "Alteration of Materials 
by Wideband Multiwave Irradiation 
Combined with Selective Emission 
Manipulation," Invention Disclosure 
Document Number 


waves as tranquilizer, " 
Associated Press release, 
Huntsville [Alabama] Times, 
May 19, 1983. Dr. Ross Adey 
tested the Soviet LIDA machine 
on a cat, and in two or three 
minutes the cat was sitting 
quietly, almost as though 
transfixed, and uninterested in its 
surroundings. The animal 
remained uninterested in its 
surroundings for some 20 to 30 
minutes after the machine was 
turned off. 

13. "KGB Used PIS to Program 
Soldiers, "Resonance, No. 30, 
Mar. 1996, p.29. Quoting: 
"During the 1970s, the Soviet 
KGB developed a Psychotronic 
Influence System (PIS) that was 
used to turn people into 
programmable "human 
weapons." Soldiers fighting in 
the Afghan conflict were trained 
using the system which employs 
a combination of high frequency 
radio waves and hypnosis. 
Commands are activated by code 
words or cyphers. The purpose 
of PIS was to render regular 
soldiers and members of the 
special forces incapable of 
feeling sympathy. 
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The Tom Bearden 
Website 
Latest cloning research findings by Bedini/Bearden 
The huge dangers of current cloning technology 
Mystery of the death of Australia's cloned sheep explained 
"Spark of Life" 


From "Stranger than Science" 
by Frank Edwards © 1959, 1987 


Did an obscure amateur scientist discover the spark of life? Did Andrew Crosse accidentally 
stumble upon a mixture of chemicals and electricity which produced living things from a 
lifeless compound? If he did not, then just what did he accomplish? The record of his work 
is clear, only the enigma of the results remains to plague science. 


The neighbors of Andrew Crosse regarded him as more devil than man. They did not 
understand the bright flashes that lighted his laboratory windows at night when he was 
tinkering with his crude electrical devices. Not only was he dreaded and shunned as "the 
thunder and lightning man," but he was denounced as an atheist, a blasphemer, and a 
Frankenstein who had best be put in chains for the common safety. 


Andrew Crosse minded his own business, it is true, but his was a very strange business for 
the early 1800's. And one of his experiments remains a very strange business to this day. 


Andrew was an enthusiastic amateur experimenter in the new field of electricity. Out of 
touch with others in the same work, he labored under the double handicap of not knowing 
what had already been done - and of not understanding what he was doing himself. Yet it 
may have been this very lack of knowledge which led him to undertake the experiments 
which were to inscribe his name, however faintly, in the annals of science. 


He decided to induce the development of artificial crystals by subjecting chemicals to 
prolonged exposure to weak electrical currents. Andrew mixed up some silicate of potash 
and hydrochloric acid and into this he dropped a fistsized chunk of oxide of iron. By 
inducing the current from a small battery to trickle through the solution to the oxide of iron, 


http://www.cheniere.org/misc/sparkoflife.htm (1 of 12)4/13/2014 4:34:01 AM 


The Tom Bearden Website 


he hoped to bring about the growth of artificial crystals of silica. 


Having arranged this combination of chemicals and current, Andrew set it aside and went 
back to his favorite pastime of studying the spark-gap - the flashes which alarmed his 
neighbors. 


Did he accidentally stumble upon an arrangement which created life from inorganic matter? 


In a paper which he wrote for the London Electrical Society in that same year of 1837, 
Andrew set down this account of his experience. 


He wrote "On the fourteenth day after the commencement of this experiment, I observed 
through a small magnifying lens a few small whitish specks clustered around the middle of 
the electrified stone. Four days later these specks had doubled in size and had struck out six 
or eight fine filaments around each speck . . . the filaments longer than the hemisphere from 
which they projected. 


"On the 26th day of the experiment, the objects assumed the form of perfect insects, 
standing erect on the bristles which they were growing. Although I regarded this as most 
unusual I attached no singular significance to it until two days later, the 28th day of the 
experiment, when the magnifying lens showed that these things were moving their legs. I 
must say now that I was quite astonished. After a few more days they detached themselves 
from the stone and moved about through the caustic acid solution. 


"In the course of a few weeks more than a hundred of them made their appearance on the 
oxide of iron. Under a microscope I examined them and found that the smaller ones had six 
legs, the larger ones had eight. Others who have examined them pronounced them to be of 
the genus acari, but some say they are an entirely new species. 


"I have never ventured an opinion on the cause of their birth for the reason that I have never 
been able to form one. I thought they might have been airborne creatures that had drifted 
into the liquid and prospered, but later experiments with closed vessels, in which the 
ingredients had been purified by baking in the oven, produced identical creatures; therefore, 
I suggest that they must originate in the electrified liquid by some process unknown to me." 


Andrew Crosse realized that he was walking a tightrope before the top scientists of his day. 
He was describing an experience foreign to their accepted understanding and therefore he 
was inviting ridicule. He did not have long to wait. Cries of fraud and hoax engulfed him. 
He and his alleged insects were denounced as nothing more than humbugs. 


Amid all the furor that his announcement had created, Crosse stood alone and helpless. Even 
other scientists who had duplicated his tests with similar results kept their silence. 
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All but one. That voice was raised in his defense and it was such a powerful voice that none 
dared challenge it; for it belonged to the great Michael Faraday. At last Crosse had found his 
champion. 


Faraday reported to the Royal Institution that he too had experienced 

; development of these little creatures in the course of his experiments. 

4) But he added that he could not decide whether they had been created in 
the sterile solutions or brought back to life by the electricity! Either 
development would have constituted a milestone in scientific advance, as 
Faraday realized, but he left it to his fellow scientists to make the 
decision, if any. 


Crosse never claimed to have discovered anything. He was merely reporting what had 
happened. After the attacks upon him subsided, he retired to his home in the Quontock hills 
for many more happy years among his test tubes and batteries. 


Although he spent his long life as a humble searcher after scientific truths, the contribution 


for which he is remembered is the controversy over his acari - unwanted then, and 
unexplained to this day. 
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Tom Bearden comments (finalized and slightly updated in March 2001). 


It is difficult to make an understandable comment on the business of life, because presently 
scientists have not the foggiest notion what mind, being, life, death, time, etc. are. For that 
matter, they don't really know what matter and energy and charge are either. In the scheme 
of things, our modern "science" is only about three hundred years old, and that's a snap of 
the finger in even just the existence of this world. Much of modern science still considers the 
mind as a "meat computer", or just the physical electrodynamic activity of the brain, etc. 
Materialism has not died, even though quantum mechanics essentially wiped it out decades 
ago, and the old concept of "mass" as something hard, permanent, and "material" has also 
long since vanished. One is referred to the works of Max Jammer to see what the present 
view of "mass" is. Also, without looking up the references again, recent experiments with 
quarks and gluons wound up with experiments in which it mattered not a whit whether one 
considered the mass as zero or nonzero. Nature, it seems, does not have to play by our usual 
"either-or" rules. In physics, of course, this is the duality problem, which to this day has not 
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been resolved because attempts to resolve it have applied Aristotelian logic -- and there is no 
solution to the problem of "opposites being identical" in that logic, which forbids that very 
thing by authoritarianism. 


The modern biogenesis experiments, e.g., never took place in the absence of life. There was 
no "statistical generation of living or quasi-living forms" in the absence of engines for such 
forms. The great rush of Poynting energy flow around the earth, generally parallel to the 
equator, alone carries the "engines" (internal sets of spacetime curvatures) for every form of 
life that ever existed upon the earth. So the experiments were bathed in "living forms and 
dynamics", if one accounts for the internal Whittaker-structuring of electrodynamics -- noted 
but ignored by our scientists for nearly 100 years. 


Quite some time ago, we worked out the nature of mind, and the mind-matter coupling 
mechanism (which is engineerable). We did that in pursuit of the mechanisms in the KGB/ 
Russian psychoenergetics weapon work. I had the last of a 3-part article published in 
"Explore", dealing briefly with mind control technology both the way it is probably done 
clandestinely in this country and how it is done by the KGB/Russians. I'm still trying to get 
the proper parties to believe it; not much progress. However, some very neat information has 
been released on the Internet that very probably reveals why officially there is no interest. 
It's because three decades ago some of our "spooky folks" found (in deep hypnosis 
experiments) that humans are inordinately sensitive to extremely low-level EM signals and 
fields. Even though no detection or sensation may rise to the conscious level, the 
unconscious (which is totally conscious, just massively parallel rather than serial) does sense 
these signals. Voila! It would appear that "very deep black" parts of the community 
probably developed quite good mind influence and mind and behavior control or 
interference using techniques adapted from that work. The reader must always remember 
that just because the overt government does not know something or have something, does 
not at all mean that the covert government doesn't have it. And even in the covert 
government, there are layers within layers. So there, even when the upper levels do not have 
something, it still does not mean that the deeper levels do not have it. The problem with the 
best knowledge and technology, when unknown to the upper covert levels and the overt 
level, is that it is then quite likely to be subverted into the deepest levels, which may have 
their own agendas and may not report to the duly elected U.S. government at all. Indeed, 
such levels often assume that the President himself does not have a "need to know". 


Present physics has erroneously omitted the time increment carried by the photon. The 
overemphasis on the so-called transverse wave (which does not exist as such in vacuum, 
fairly readily shown) has led to our missing the greatest and most important part of 
electrodynamics: the longitudinally polarized EM wave and the time-polarized EM wave. 
For example, mind and mind operations are totally electromagnetic, but use time-polarized 
EM waves rather than the standard stuff. Overtly we do not even have detectors for LPWs 
and TPWs yet; the Russians do. However, every major weapons lab on earth now is aware 
of longitudinal EM waves and their powerful characteristics. Simply read some of the 
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summary material on Undistorted Progressive Waves (UPWs) on the Los Alamos National 
Laboratory website, e.g. by Rodrigues et al. A UPW is an "imperfect" longitudinal EM wave 


with some remaining transverse wave residue (that is the way it is modeled). 


Let me give you one example of how fouled we are. We still use Aristotelian logic 
primarily. Yet it is an incomplete logic. Let me show you instantly. Take the simple Venn 
diagram of a rectangle lying on its side, divided in half by a vertical line in the middle. Label 
the right rectangular area A. Label the left rectangular area "not-A". What is the line in the 
middle and the border? Both A and not-A, so that A is identical to not-A. Yet the third law 
(law of the excluded middle) forbids A identical to not-A. Apply the third law to the Venn 
diagram. The border disappears, and the middle dividing line disappears. The logic self- 
destructs, because now there is no separate A and no separate not-A. Yet so far as I can 
determine, no one seems to have seen that very simple thing and questioned it. Aristotelian 
logic cannot be applied to the very Venn diagrams used to establish and "prove by 
demonstration" its propositions. We corrected that nearly 20 years ago, and got called every 
kind of lunatic imaginable -- the usual reaction when something fundamentally wrong is 
pointed out in a comfortable part of the prevailing paradigm. These days I simply point to 
Morris Kline's "Mathematics: The Loss of Certainty" to the Aristotelians, and tell skeptics to 
go and read it and then we will discuss the foundations of logic. With a 5-law logic (or 4-law 
with an additional applications rule), one solves the "dividing line" problem nicely. Then 
suddenly things like spacetime and being and mind and nothing etc. can be solved -- in the 5- 
law logic, but never in the 3-law logic. The problem of life itself -- whether terrestrial or 
extraterrestrial -- has no solution in 3-law logic. 


The entire method of Zen is to try to break up the iron Aristotelian bent of the conscious 
(serial processor) mind, and get into the far broader unconscious (totally conscious, 
massively parallel processor) mind. Few have done that. But one cannot present a 5-law 
solution to a 3-law processor; it just "does not compute". It's like putting a thousand slides at 
once on the normal "single slide at a time" projector. The "conscious mind" can see only a 
single slide at a time. So it just sees "black" or "nothing at all". That's why we "see" the 
"massively parallel conscious" mind as "unconscious"! It isn't. But it is a quite different form 
of consciousness which we all have. 


Time is never observed, and no observable is a cause, a priori, because an observable is only 
a frozen, nonchanging 3-spatial "instant snapshot" and therefore the output of the 
observation process, while the causal input is what exists in 4-space prior to its interaction 
with the observation process. When one adds time and time dynamics to one's science, one 
moves far in front of much of present Western physics. E.g., physics has nearly hopelessly 
confused the causal side of the observation mechanism/process with the effect side, 
everywhere, throughout physics -- simply by assuming that observables persist in time -- a 
non sequitur since an observation is a frozen 3-space snapshot at one single instant. 


And sadly, the physicists do not seem to have even realized it!. Not a single paper or text in 
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the West, e.g., illustrates an EM wave in spacetime prior to its interaction with a unit point 
charge. E.g., simply check a fine editorial by Romer. Romer is the editor of American 
Journal of Physics, and we are referring to Robert H. Romer, "Heat is not a noun," American 
Journal of Physics, 69(2), Feb. 2001, p. 107-109; and specifically to his end note #24, p. 

109. Romer takes to task "...that dreadful diagram purporting to show the electric and 
magnetic fields of a plane wave, as a function of position (and/or time?) that besmirch the 
pages of almost every introductory book. ...it is a horrible diagram. 'Misleading' would be 
too kind a word; 'wrong' is more accurate." "...perhaps then, for historical interest, [we 
should] find out how that diagram came to contaminate our literature in the first place." 


But in general physicists continue to charge on, confusing effect as cause. Electrodynamics, 
e.g., is particularly guilty of greatly confusing the two, which is really what is preventing a 
successful and engineerable unified field theory. Further, contemporary classical 
electrodynamicists do not calculate either the field or the potential; instead they calculate the 
reaction cross section of each, interacting with a unit point charge assumed out of nowhere. 
In short, they calculate how much is diverged from the actual field or potential, and then call 
that "little extracted part" the field or potential! Again, they mistake the causal entity 
existing before the interaction with the effect entity existing after the interaction. Well, after 
the interaction has occurred, that result is the effect, not the cause prior to interaction. 
Physics has this so hopelessly snarled that it will require 50 to 100 years before the journals 
and physics societies are likely to even realize it and admit it, and then it will require them 
another 50 years to straighten it out and purge this huge non sequitur from physics theory 
and modeling. 


Anyway, we did model how mind and mind operations operate, including their precise 
nature, how they fit into all this, etc. We thus were able to resolve many previously unsolved 
riddles such as the nature of intent, how a space-less mind operation can generate a spatial 
input to a spatial body and vice versa, etc. We also worked out how to use "effects" systems 
to generate "causal" systems, completely independent of mass -- because the KGB has 
recently completed a completely different kind of weaponry based on this, and different 
from anything that has ever existed in the history of mankind (at least on this planet!). The 
Russians of course were already there; I got there much more crudely by intensely working 
on how to explain what they were doing. 


To see that the effect can generate the cause, just consider the normal "forward time" 
observation process having to operate in a "time-reversed" process. You see, not only must 
we shift observers from frame to frame, but we must also be able to shift them from forward- 
time (of some conveniently chosen outside reference observer) to reversed time (of that 
same reference observer). 


At any rate, it turns out that the entire universe is already "alive" in a very special sense. 
There is no death; there is mind (I use the term "mind" in the most general sense, not just the 
conscious mind which is merely a "periscope" put up and taken down from the 
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unconscious). And mind is not a part of the brain, and it is indeed separated from body but 
intimately linked to it by the mind-body coupling dynamics. Further, any life that has "ever 
existed" still dynamically exists in a special kind of more fundamental electrodynamics 
infolded inside all normal EM fields, waves, and potentials. The Tibetans knew much of this 
very well, but of course in terms that our materialistic science rejects or completely fails to 
understand (as we stated, most of our scientists believe the human is a robot and the mind is 
simply the electrochemical reactions of a "meat computer"!). 


Since ambient spacetime may be modeled as a special kind of "scalar" potential with intense 
energy density, it then decomposes into a series of bidirectional EM longitudinal wavepairs, 
ala Whittaker 1903, except one must use impulse waves so as to include the time dynamics 
part of spacetime, rather than forcefield 3-space type waves. The entire thing -- mind, life, 
matter, fields, waves, spacetime, etc. -- then becomes structurable and directly engineerable 
by novel EM means (such as the O(3) higher symmetry electrodynamics pioneered by Evans 
and Vigier). Longitudinal EM wave technology is the key to developing such mind-body 
coupling mechanisms and engineering of them, at all. One only gets the time-polarized EM 
wave technology after the LPW technology has "done its thing" -- the time-polarized 
technology is far and away the most powerful and primary. 


Also, low frequency photons have far more energy than high frequency photons, if one 
includes the time component, since time is spatial energy compressed by c-squared and has 
the same energy density as mass. Time-energy (highly compressed spatial energy, 
compressed by c-squared but in the time domain rather than in 3-space) and spatial energy in 
the photon are canonical. As the frequency of the photon decreases, its spatial energy 
decreases also with the decreasing frequency. However, the time-energy component 
increases, and its compacted energy increases as the square of the time-component expressed 
in seconds. Hence at lower frequencies the total energy (sum of spatial energy and time 
energy) in the photon increases. Indeed, if one wishes to engineer gravitational effects, it is 
the low frequency photons (low ELF) that are important, because they have far and away 
more "spacetime curving energy" than high frequency photons such as gamma rays. 


At least eight nations on earth now have longitudinal EM wave technology weapons to one 
extent or another. Several of them -- hostile to one another -- are using Western Australia as 


a convenient nearly uninhabited target range. 


Anyway, when you come at the mind-body-life problem with that background (which 
unfortunately required more than 20 years of very hard work!) there appears to be no great 
difficulty in explaining the Faraday, Crosse, Fox, Miller, and Urey biogenesis experiments. 
And yes, there appears to be no difficulty in explaining the "appearance" of "life on earth" in 
the prebiotic soup. It did not really appear out of nowhere spontaneously at all, but simply 
was a sort of sympathetic resonant coupling of physical forms to mind-forms already there. 
None of the experimenters realized that the great Poynting energy flow (and one must add 
back in the missing Heaviside component which is some 10exp13 times larger than the 
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accounted Poynting flow) around the earth parallel to the equator and from West to East, is 
already internally structured with every possible form of life ever in the universe anywhere. 
If we further multiply that Heaviside component by c-squared, so that we can account for the 
time-energy portion of that great energy flow, we can see immediately that life and its 
environment are both living and intercommuting all the while. The creator in fact created a 
living universe, not an inert one (as best we can speak it in the inadequate 3-law logic). If 
one believes in big bangs, then life structuring emerged right along in all the fields and 
waves and energy, right in and out of the big bang. There is not a single point in the universe 
anywhere that is absent of energy and therefore absent of life, in the view of the model I am 
using. 


Understand, one does not have to agree with this model! That is one's own decision. We are 
just pointing out that, if we correct many of the errors known to be in the presently used 
models, this is the kind of reality that readily emerges. We get a physics that is not just an 
"inert" physics, but a living physics where literally the entire universe is "alive" in very 
special manner. 


In deciphering (after 14 years!) the Priore mechanism, I found that incredibly the cellular 
regenerative system does retain the form and "memory" of all the precessor cellular forms. 
Cancer, in fact, is very often due to a direct "order" by that system to a cell (aerobic) to start 
back down the "chain" to an anaerobic cell, because of severe hypoxia and the sustained 
inability of the regenerative system to maintain the cell in aerobic form. It doesn't just send 
an "order", but sends a "precise set of spacetime curvature engines" that go to work on that 
cell and all its parts. The first major step back is to break it loose from centralized control of 
its growth -- whereupon we recognize it as a tumor cell. There are two requirements: (1) 
cellular damage, and (2) "promotion". Biologists do not really understand "promotion", 
because they do not understand the cellular regenerative system—which used time-polarized 
EM waves, and nonlinear optical pumping of the cell and all its parts in the TIME-energy 
domain rather than the SPATIAL energy domain. That sort of pumping creates an 
"antiengine” to its forward time engine resident in the sick cell, thereby time-reversing the 
cell and all its parts back to a previous state on the trail from the early anaerobic single cells 
to the present aerobic cells. 


By the way, recent experiments in cloning are beginning to bear out the fallacy that exact 
electrochemical processes produce the same end physical results, particularly when the 
persistence of the created forms is examined. E.g., cloned rats may live half their lives in 
apparently normalcy—then suddenly grow greatly obese and die. Many other anomalies are 
being uncovered in this fashion. The reason is quite simple: We have some diagrams 
showing that one may introduce an additional "engine" to the pumping of a diseased or 
damaged cell (or a healthy one for that matter), and in the time-reversal process then 
induced, the "time-reversal" process will be diverted from the original trajectory. In short, 
the original full state will not be recovered. 
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This, we pointed out, is a second generation technology to be developed, where a disease 
or disorder must be treated and where also there was never a normal past state anyway. A 
case in point is birth defects, etc. Eventually, if the technology ever is allowed to be funded 
and developed, even those kinds of medical conditions will be treatable and curable. The 
point is that in cloning, one does not use the normal sperm cell and egg, without abnormal 
disruption. There is indeed an abnormal disruption -- and every such physical action or 
change and dynamics certainly involves an additional set of engines. In short, with present 
methods the cloned entity also has introduced into the equation an additional "engine". In the 
fertilization process, there is quite a jump back to a "time-reversed" situation (fertilization is 
the beginning of a physical embodiment, hence from two parts of an embodiment already in 
being, there is a rather dramatic "jump backwards"). The "normal" backwards jump of that 
kind is a normal fertilization of the egg by the sperm. Any change to that procedure, 
represents the insertion of an abnormal engine to be processed in that same "jump back". For 
the methods being used, it appears that the abnormal engines are sufficiently weak that, in 
the cloned animal, some time must expire in its lifetime before the impact of that little 
constant deviation from normal grows to become suddenly significant. 


Indeed, all "living forms" are materialized from energy, but from both matter-energy and 
time-energy and the dynamics of the two. Natural processes include fertilization, birth, etc., 
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but there is no technical reason whatsoever that the process cannot be direct and even 
directly engineerable. In this "expanded energy" sense, mind energy and dynamics can be 
engineered as well as body matter energy and dynamics. 


To cinch the matter of "engineering living forms", I once participated in a accidental and 
unplanned experiment where Golden materialized living things. Not little bitty things, but 
big things. In my view we actually materialized thought forms, since much later we were 
able to piece together exactly what apparently engendered each part of the phenomena. 
There were multiple (scared) witnesses who prefer never to discuss it. The experiment also 
altered all the clocks in the area for four days before the "time-energy charge" we had 
inadvertently created dissipated. Let me just say that it really got my attention! We never 
repeated that experiment again. But the changes were substantial and the phenomena were 
substantial, and to this day I prefer not to discuss that experiment. It simply cannot be 
understood without the outline sketch we are speaking of, where one accounts for time- 
energy and dynamics as well as material energy and dynamics, and also for the coupling 
dynamics between the two. 


Not only can one have a "material entity" or thing communicating with another "material 
entity" or thing, but one can also have a "mental thing" (time-domain thing with no spatial 
existence) communicating with a "material entity or thing" with only spatial existence, and 
vice versa. There is indeed a coupling two-way mechanism 


Look at the so-called "physical form" -- which almost always one is speaking of as purely 3- 
space. Most scientists have not yet understood that a priori a piece of 3-dimensional mass as 
observed cannot even persist in time! Masstime exists in time, but "mass" is a frozen 3- 
spatial intersection of the spacetime entity. It is exactly comparable to a frozen frame in a 
movie film. The individual frame never has any existence except at a frozen moment in the 
slide projector. "Motion" and "movement" etc. involve the time domain a priori -- hence 
something without any time-component at all, cannot persist or even exist except at one 
frozen moment in time. Hence any observable existed in that single "observation slice" and 
at that "point in time" only. After all, a "point in time" is where time symmetry is broken or 
ceases. In short, it is a time-discontinuity. All observations are such time-discontinuities. 


The SETI problem will not be solved, in my personal opinion (understand, I do not object at 
all if others do not see it this way) until a far greater and deeper understanding is reached by 
our modern physics. Forget communicating with "transverse" waves; longitudinal EM waves 
can travel at any velocity, limited only by how much "residue" of the normal EM wave junk 
is still hanging in there (how much "transverse EM wave noise" is still present. A pure LW 
moves at infinite velocity. As we suggested, simply download the Rodrigues and Lu papers 
carried on the Los Alamos National Laboratory Web site. It appears that now most major 
weapon labs have "discovered" the fact that there can be longitudinal EM waves, and some 
eight or so nations have developed weapons technology from such. If one has such 
technology, all the rest is obsolete. 
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For the skeptic, here is a statement made in 1997 by Dr. William Cohen, then 
Secretary of Defense: 


"Others [terrorists] are engaging even in an eco-type of terrorism whereby 
they can alter the climate, set off earthquakes, volcanoes remotely through the 
use of electromagnetic waves... So there are plenty of ingenious minds out 
there that are at work finding ways in which they can wreak terror upon other 
nations...It's real, and that's the reason why we have to intensify our 
[counterterrorism] efforts." 


[Secretary of Defense William Cohen at an April 1997 counterterrorism conference 
sponsored by former Senator Sam Nunn. Quoted from DoD News Briefing, 
Secretary of Defense William S. Cohen, Q&A at the Conference on Terrorism, 
Weapons of Mass Destruction, and U.S. Strategy, University of Georgia, Athens, 
Apr. 28, 1997.]. 


Any technological civilization that has not solved the fundamental "self-killer" problem of 


the technological species, must and will self-destruct. This follows from simple servo- 
mechanism theory, as we have previously pointed out. The KGB is working on a "solution" 
that is far along: engineer the entire human species quantum potential so that the human 
species can be turned into an "antlike" species, which of course would be the "ideal" 
communist state, in the minds of many Communist party theoreticians. Our guys haven't 
even got started on engineering the quantum potential yet. They have not yet even 


discovered the big ball park, let alone the big ball game. 


Anyway, that is just some comments for your personal information. What really is 
happening in the "hidden weapons" area and "hidden weapons science area" is already so 
advanced in some quarters that science fiction pales by comparison. The real question is 
whether we shall survive very much longer, and whether we shall mature rapidly enough to 
begin to use these technologies for the benefit of humanity, rather than for its destruction. 


Sincerely, 
Tom Bearden 


Additional Comments from Tom dated 9 July, 2001 
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Another device that uses the new hyperspatial, virtual state, nested modulation technology (and has done so for seventeen or 
eighteen years) is Dr. Pat Flanagan's neurophone. With brilliant insight and intuition far beyond that of science at the time, Pat 
invented and patented the instrument by the time he was seventeen years old. The neurophone is a device that, contrary to all 
present theory and knowledge, will directly “pump the brain” and reproduce sound and information directly in the brain and mind 
system, without going through the auditory system at all. A simplified diagram of Pat's improved neurophone is shown in Figure 
11. 
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Figure 11. A simplified diagram of the improved Flanagan neurophone 


Briefly, the device takes a complex signal, such as the sound of an orchestra playing a musical interlude, and electrically processes 
it as shown in the figure. First the signal is passed into a section that clips everything into a series of square waves, remarkably 
analogous to the sort of clipped waves Lisitsyn confirms are the information carriers of the human brain. Next the square waves are 
differentiated, yielding a series of sharp spikes (note that these spikes retain the pulse-time content of the clipped signal). These 
spikes are again differentiated, and since these are finite spikes with real nonzero rise times and decay times rather than theoretical 
constructs, a series of noisy spikes results from the second differentiator section. From here, the noisy spikes are introduced to 
special contact electrodes, one of which is normally placed on the forehead, while the other may be placed almost anywhere, 
including on the foot. Nowhere are any sound waves introduced to the head. 


The square-wave clipper section reduces the complex signals, their overtones, and their complex modulations to square waves, 
retaining the temporal content of the wave mix but not the waves themselves. The first and second differentiators heighten or filter 
through the temporal content of the higher-order differentiations, that is, they serve as a band pass filter unit to accent the time 
keying of the neutrinic and mindfield portions or aspects of the signal. When these time spikes are then introduced across the body 
as pulsed voltages, they are modulated directly on the dendrite firings of the brain and nervous system, providing direct and pulsed 
modulation of the neutrinic and mindfield component channels of the mind-brain-consciousness-life loop itself. Thus the 
neurophone directly inputs information into the brain and nervous system, bypassing all the normal sensory systems that lie between 
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the mind-brain loop and the outside environment. 


Indeed, a similar development has been reported by two University of Missouri researchers. Dr. Donald York, a 
neurophysiologist, and Dr. Thomas Jensen, a speech pathologist, have recently reported identifying and decoding twenty-seven 
words and syllables in specific brain wave patterns and correlating these electroencephalographic patterns with both the spoken word 
and the silently thought word in about forty subjects. At present, Dr. York and Dr. Jensen are programming a computer with a brain 
wave vocabulary, to monitor and read the EEG of a stroke victim's brain and help stroke victims who have lost their powers of 
speech to communicate. 


While all such developments can obviously be misused, their potential for assistance to mankind is enormous. Indeed, my own 
premise that brain linkage is possible and can be used to advance all mankind to the sixth stage of species evolution is slowly being 
proven. It is within our reach now to develop a multi-channel communications system that will directly link brains, minds, and 
consciousness into a single functional being; and I have already pointed out that the psychokinetic power of the emergent entity 
increases exponentially with the number of linked stages. The normal corpus callosum linkage of the two cerebral halves in each 
human head proves that brains, minds, and beings can be linked and integrated into one. 


The Excalibur Briefing details the basic concepts of the theory involved in hyperspace-virtual state engineering, and thus in the 
engineering of mind-life-consciousness links to multicellular organisms here on earth. Pat Flanagan's neurophone proves that 
complex information can be implanted directly in the brain and mind, bypassing the normal isolating barriers. Drs. York and Jensen 
have shown that the brain wave does indeed contain recognizable, decodable information analogues. Lisitsyn has already reported 
measuring the number of independent channels involved and has documented the importance of the clipped brain waves as opposed 
to the sine-wave content. If we have the vision, we can still develop a brainlink and rapidly apply it to link sixty to one hundred 
persons, thereby opening a conscious, multidimensional “eye” for the collective human unconsciousness, gently rousing ZARG into 
wakefulness, and fulfilling human destiny without undergoing the psychotronic Armageddon planned by the Soviets. The time is 
short, but it can still be done if the funding, the vision, and the team can be established on a crash priority basis. 


SOVIET “WOODPECKER” SIGNALS 


But, as I have said, all this can be used for the detriment of mankind as well as for its benefit. Unfortunately, it appears that the 
Soviet Union has chosen to weaponize the effects on a global scale. A prime example is the “woodpecker” signals emanating from 
the USSR in the 5-30 megahertz region and interfering with communications around the earth. 


These complex woodpecker signals appear to originate from two or three dozen powerful Soviet transmitters, each with a power 
estimated as high as 40 megawatts (Figure 12). 
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Figure 12. The Soviet “woodpecker” signals 
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The pioneering experimental measurements of these signals by Dr. Robert Beck and William Bise have shown just how deadly a 
potential may be possessed by the signals. These measurements have been performed in Eugene and Portland, Oregon; Los 
Angeles, California; Huntsville, Alabama; and several other locations. They have been particularly significant on the West Coast in 
and around Eugene, Oregon because of the presence of a direct current transmission line several hundred miles long, which has acted 
as a long wire antenna, picking up the signals and rebroadcasting them with appreciable gain in the vicinity. 


Typically the signals may be found on, say, sixteen different carriers between 10 and 20 megahertz. Twelve of the carriers may 
appear normal, with normal side-bands, and the other four may have the carrier and both sidebands suppressed but still show the 
biologically significant modulation (for example, 10 hertz). On all sixteen channels a strong 10 hertz modulation may appear, all 
perfectly time synchronized and in phase channel-to-channel. The received signal from one of these carriers may be twenty-five to 
thirty times as strong as the earth's back-ground magnetic field, which is oscillating at approximately 7.0 to 7.5 hertz. Other 
complex modulation frequencies, many of them changing, are present on the various channels. 


Normally, the brainwaves of mammals in an area are gently entrained by the normal oscillations of the earth's magnetic field and 
are oscillating along at, say, 7.5 hertz. Under continuous radiation from the Soviet woodpecker signals, a percentage (say 30 
percent) of the mammalian brains may be captured by the 10 hertz modulation on the overpowering Soviet signals. These captured 
brains are now in forced oscillation and are riding along in phase with the 10 hertz Soviet modulation. In other words, a certain 
percentage of the human brains in an area will phase lock to the 10 hertz modulation, and that will effectively lock into those brains 
the sixteen carrier frequencies with their concomitant frequency mixes and complex signal modulations. If the signals are made 
much more powerful (for example, by focusing them onto one particular area or increasing the power of the transmitters), then a 
much higher percentage of brainwave entrainment can be accomplished in the targeted area. By simply adding on the desired 
modulation patterns, the Soviets can now pump material directly into the mind-brain-consciousness-life loops of the entrained 
brains. The weapon implications are enormous: raw emotion such as sheer terror or panic can be transmitted; death or disease 
patterns of all kinds can be transmitted; informational content (thoughts and ideas) can be impressed directly into the captured brains 
and minds and processed as if originating inside each brain itself. Indeed, as long as the Soviets keep the effects rather gentle, an 
entire population can be subtly influenced without governmental notice. Certain specific ELF frequencies can rapidly disable or 
even kill, and for wartime use those frequencies can be directly implanted in the captured brains themselves by the woodpecker 
signals. It appears that 1984 came a little early, and one can perhaps now understand Brezhnev's strange 1975 proposal to the SALT 
negotiations that we should also consider outlawing the development of new weapons more frightful than the mind of man has ever 
conceived. 


The signals also have direct application against strategic targets other than personnel. For example, by incorporating the correct 
nested modulation pattern, the positron kindling (electron squelching) pattern can be impressed. By beaming through the earth (with 
a circularly polarized signal or with other complex modulation forms), a beam with a strong neutrinic component, which will 
squelch electrons and which will interact with great preference for strong voltages or strong magnetic fields, can be directed at a 
target complex. In the targeted area aircraft and communications systems can be disabled; automobile, truck, and other ignition 
systems will fail; power transformers and large motors and generators will fail; power transmission systems with their associated 
high voltages will fail; and so on. Even independent, self-contained emergency power equipment, such as at military installations 
and strategic missile sites, will fail to operate. Further, to some of these signals, the earth and the sea are as transparent as glass, and 
so underwater nuclear submarines can be electrically disabled on station before their missiles can be fired, while strategic missile 
complexes can be electrically disabled before their deadly nuclear missiles can be hurled toward their distant targets. If some 
submarines and land complexes succeed in firing missiles before being disabled, these missiles can be electrically dudded and 
scrubbed from the sky over Soviet territory while still far from their intended targets. 


So, as stated at the end of Excalibur, the players are on stage and in place. The final act begins. One thing is sure—mankind will 
never be the same again after seeing the play! 
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Lockheed Martin has specialized in laser weapon system development for 40 
years, with advancements in areas such as precision pointing and control, line- 
of-sight stabilization and adaptive optics — essential functions in harnessing and 
directing the power of a laser beam — and in compact, robust, spectrally beam- 
combined fiber laser devices that provide unmatched performance. 


Lockheed Martin’s directed energy 
(DE) laser program draws upon our 
proven expertise across a broad range 
of capabilities, as well as our spirit of 
innovation. Our experience includes: 


e The beam-control/fire-control 
system for a megawatt-class laser 
that destroyed a ballistic missile in 
flight 


e High-power spectrally beam- 
combined fiber lasers that provide 
the most efficient conversion of 
platform prime power into lethal 
power on target 


e Unique SWIR component 
capabilities that significantly extend 
the ISR (intelligence, surveillance, 
and reconnaissance) range of the 
DE laser system 


e Widespread weapons-system and 
platform integration experience 
across all DoD services 


REVOLUTIONARY TECHNOLOGY 


Laser weapons are a revolutionary 
technology because of the advantages 
of speed, flexibility, precision and low 
cost per engagement that are only 
possible with lasers. 


These advantages apply to stand-alone 
DE laser systems as well as to weapon 
systems that combine DE and kinetic 
energy capabilities. In these cases, DE 
operates as a force multiplier, enabling 
the warfighter to counter a growing 
range of emerging threats. 


DE weapons are characterized by: 
e Very deep magazine 
e Extremely low cost per engagement 
e Speed of light delivery 


These strengths mean that they are 
well-suited to countering large numbers 
of inexpensive, highly maneuverable 
threats that might otherwise exhaust 
the magazines of our current defensive 
kinetic energy (KE) weapons. By using DE 
and KE weapons together, the warfighter 
will be able to neutralize emerging 
swarming threats while reserving our 
most capable kinetic weapons to defend 
against our adversaries’ largest and 

most hardened threats. DE weapon 
systems support multi-mission scenarios, 
and can be readily augmented by 
communications functions, as well as 
unprecedented intelligence, surveillance 


and reconnaissance range, and precision. 


In addition, Lockheed Martin’s directed 
energy weapons bring some important 
and unique advantages to the warfighter: 
e A robust and highly-maintainable 
laser architecture that is designed 
to minimize life-cycle cost and to 
maximize up-time 


¢ Output laser power that can be 
rapidly adjusted between low 
and maximum power to support 
disrupt, disable, and destroy 
capabilities 


e Highly parallel laser architecture 
that supports graceful 
degradation by eliminating almost 
all single points of failure 


e Highest system efficiency 
demonstrated in any DE laser 
system; minimizing size weight 
and power requirements for 
DE platforms such as Army and 
Marine Corps ground vehicles, 
Navy DDG and LCS ships, and 
SOCOM AC-130 


e Highest lethality laser to minimize 
engagement time 


LOCKHEED MARTIN IS ADVANCING AND DEMONSTRATING 
A RANGE OF LASER WEAPON SYSTEM TECHNOLOGIES: 


ADAM (Area Defense ALADIN (Accelerated Laser ATHENA (Advanced Test 
Anti-Munitions) Demonstration Initiative) High Energy Asset) 


e Autonomous operations for rocket e 30-kilowatt laser made by combining e Represents highest power level 
threats; accepts external sensor cue when many fiber lasers into a single, near- documented by a laser weapon system 
required; capable of continuous operation perfect-quality beam of light of this type, while retaining excellent 

e Successfully engaged constrained and e Uses approximately 50 percent less beam quality and electrical efficiency 
free-flying rockets, an unmanned aircraft electricity than alternative solid-state e First field testing of an integrated 
systems (UAS) target in flight, and a small laser technologies 30-kilowatt single-mode fiber laser 
boat e Spectral Beam Combining sends beams weapon system prototype 

e Affordable commercial-off-the-shelf from multiple fiber laser modules, e Uses the proven high-energy laser 
(COTS) based system with very low cost- each with a unique wavelength, weapon system architecture from our 
per-kill; deep magazine; scalable precision into a combiner that forms a single, ADAM system, and incorporates the 
effects powerful, high-quality beam 30-kilowatt ALADIN laser 


¢ Capable of close-in defense (1-4 km) 


RELI (Robust Electric Laser Initiative) 
ABC Turret (Aero-adaptive for Army HELMTT (High Energy Laser 
Aero-optic Beam Control) Mobile Test Truck) Demonstrator 


Prototype turret with the ability to fire Modular 60-kW laser in development for 


in any direction mounted on tactical the U.S. Army 
aircraft e Proven affordable weapon architecture 
e First turret to demonstrate a 360- that supports size, weight and power 
degree field of regard for laser weapon constraints for air, sea and land platforms 
systems on an aircraft flying near the e Scalable design combines multiple 
speed of sound kilowatt lasers to attain various weapon 
e Validated performance with nearly 60 power levels 
flight tests conducted in 2014 and 2015 e Modularity results in a reliable and low 


using a business jet as a low-cost flying maintenance laser system that minimizes 
test bed single points of failure 


WERKE ENGINEERING A 
BETTER TUMUKKUW 


Lockheed Martin Corporation 

Rotary and Mission Systems 

300 M Street, SE 

Washington, D.C. 20003 
www.lockheedmartin.com/laserweapons 


© 2016 Lockheed Martin Corporation 
PIRA# OWG201601004 


65213 


618 L. DRAZAN, R. VRANA, AXIAL VIRCATOR FOR ELECTRONIC WARFARE APPLICATIONS 


Axial Vircator for Electronic Warfare Applications 


Libor DRAZAN, Roman VRANA 


Dept. of Radar, University of Defence, Kounicova 65, 662 10 Brno, Czech Republic 


libor.drazan@unob.cz, roman.vrana@unob.cz 


Abstract. This paper deals with a high power microwave 
generator with virtual cathode — vircator in axial release 
for electronic warfare applications. The classification of 
directed energy weapons microwave (DEWM) is intro- 
duced together with basic block diagrams of a particular 
class of DEWM. In the paper, methods for designing virca- 
tor pulsed power supply, axial vircator structure, meas- 
urement methods and experimental results are presented. 
The vircator in electromagnetic ammunition is powered by 
magneto-cumulative generator and in weapons for defense 
of objects (WDO), it is powered by Marx generator. The 
possible applications of a vircator in the DEWM area are 
discussed. 


Keywords 


Electronic warfare, directed energy weapons micro- 
wave, high power microwave, magneto-cumulative 
generator, Marx generator, pulse forming line, virca- 
tor. 


1. Introduction 


Electronic warfare (EW) is defined as the art and sci- 
ence of preserving the use of the electromagnetic spectrum 
for friendly use while denying its use to the enemy. Elec- 
tromagnetic spectrum is, of course, reaching from DC to 
light (and beyond). Thus, electronic warfare covers the full 
radio frequency spectrum, the infrared spectrum, the opti- 
cal spectrum, and the ultraviolet spectrum. 


Electronic warfare has classically been divided into: 


e Electronic warfare support (ES), which includes the 
receiving part of EW. 


e Electronic attack (EA), which includes jamming, 
chaff, flares used to interfere with the operation of ra- 
dars, military communication, and head-seeking wea- 
pons. Over the last years, EA also includes antiradia- 
tion weapons (ARW) and directed energy weapons 
(DEW). 


e Electronic protection (EP), which is directed into de- 
sign or operation of radars or communication sys- 
tems to counter the effect EA. 


A detailed classification of EW can be found in [1]. 


Today the directed energy weapons (DEW) are sig- 
nificant in terms of the electronic attack (EA). Consider- 
able financial resources are directed especially to the re- 
search of DEW working in microwave band (directed en- 
ergy weapons microwave — DEWM), which derive their 
benefits from incidence of electromagnetic pulses (EMP) 
on electronic devices. The EMP effect was first observed 
during the early testing of high altitude airburst nuclear 
weapons [2]. The effect is characterized by production of 
avery short (hundreds of nanoseconds) but intense elec- 
tromagnetic pulse, which propagates away from its source 
with ever diminishing intensity, governed by the theory of 
electromagnetism. The EMP is in effect an electromagnetic 
shock wave. This pulse of energy produces a powerful 
electromagnetic field, particularly within the vicinity of the 
weapon burst. The field can be sufficiently strong to pro- 
duce short lived transient voltages of hundreds of volts to 
kilovolts on exposed electrical conductors, such as wires or 
conductive tracks on printed circuit boards. 


At present, a high intensity EMP can be successfully 
generate without using nuclear weapons. This fact is very 
significant especially for applications in the EW area. It is 
this aspect of the EMP effect which is of military signifi- 
cance, as it can result in irreversible damage to a wide 
range of electrical and electronic equipment, particularly 
computers and radio or radar receivers. Depending on the 
electromagnetic hardness of the electronics (a measure of 
the equipment's resilience to this effect) and the intensity of 
the field produced by the weapon, the equipment can be 
irreversibly damaged or even electrically destroyed. The 
damage inflicted is not unlike the damage experienced by 
exposure to close proximity lightning strikes, and may 
require complete replacement of the equipment, or at least 
substantial portions of it [3], [4]. 


2. Directed Energy Weapons Micro- 
wave 


Directed energy weapons microwave (DEWM) gen- 
erate very high-powered electromagnetic impulse (EMP) in 
the microwave band. From the generated signal bandwidth 
point of view, there are two classes of generators for the 
design and construction of DEWM in order to produce 
electromagnetic field with sufficient power: 
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e Narrowband — very similar to the radar transmitters; 
usually generate a modulated harmonic signal. This 
class is called the high power microwave (HPM). 


e Ultra-wideband (UWB) — generates high power vide- 
osignal illuminated by a broadband antenna. 


The application of directed energy weapons microwave 
(DEWM) determines their design. There are two groups of 
directed energy weapons microwave: 


e Single shot DEWM, 
e Repetitive pulsed power systems. 


The electromagnetic weapon modes closely relate to 
the mission of these weapons. Electromagnetic ammunition 
usually uses single shot DEWM while weapons for defense 
of objects (WDO) usually use repetitive pulsed power 
systems. The typical pulse repetition frequency of DEWM 
is nearly one thousand pulses per seconds. Recently, there 
has been a trend of increase in the pulse repetition fre- 
quency beyond tens of thousands pulses per seconds. The 
actual DEWM construction depends on the concrete sup- 
posed combat use, on the required measure, range and so 
on. The following text will be dedicated to experimental 
verification of some technology usable in narrowband 
DEWM or HPM. Questions regarding classification, con- 
struction and possible use of generators for DEWM are 
answered in more detail in [4], [5] and [6]. 


2.1 Basic Block Diagram of DEWM 


HPM design depends on the specific assumed applica- 
tion of DEWM. There are difference approaches to the 
design and realization of electromagnetic ammunition and 
to the design and realization of weapons for defense of 
objects (WDO). These differences mostly affect the choice 
of the power sources and the construction of modulators. In 
electromagnetic ammunition, a highly limiting factor is the 
demand for low weight and small proportions. This fact 
also sharply limits the choice of the power microwave tube. 


Electromagnetic ammunition usually uses single shot 
DEWM. The single shot high-energy high-voltage pulsed 
source has to fulfill hard requirements on the high amount 
of the delivered energy with respect to the source volume 
[MJ/m*]. The best solution of this requirement is 
amagneto-cumulative generator that reaches up to 
8000 MJ/m*. A block diagram of a HPM generator in elec- 
tromagnetic ammunition is shown in Fig. 1. 


Primary 
source 


Fig. 1. Block diagram of a HPM generator in electromagnetic 


ammunition. 


In the block diagram, the primary source feeds the 
stator coil of a magneto-cumulative generator (MCG), 
which creates a powerful magnetic field in the surrounding 
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fittings filled with an explosive. At the moment of achiev- 
ing the primary current peak value, the explosive is shoot- 
ing. The explosion causes expansion of fitting that per- 
forms compression of the magnetic field inside the stator 
coil of MCG. Compression of magnetic field causes dra- 
matic growth of the current flowing through MCG (hun- 
dreds of kiloamperes). The MCG output is connected to 
a pulse forming network that provides transformation of 
heavy current to an impulse high voltage (hundreds of 
kilovolts), which feeds a high power microwave electron 
tube (HPM ET). The generated microwave is emitted 
through antenna (ANT) to the space. 


A block diagram of a HPM generator in weapons for 
defense of objects (WDO) is shown in Fig. 2. 


Modulator 


Fig. 2. The block diagram of HPM generator in Weapons for 
Defense of Objects (WDO). 


In weapons for defense of objects (WDO), the HPM 
generator works similarly as the HPM generator in elec- 
tromagnetic ammunition. Since WDOs usually generate 
power microwave pulses repetitively, a modulator with this 
capability has to be used instead of MCG. Modulators with 
Marx capacitor banks, Tesla transformers or transductors 
with fast opening switches are used most often. In this class 
of DEWM, other types of high power microwave electron 
tubes (HPM ET) are also used. They may generate micro- 
wave pulses with high pulse repetition frequency. 


3. Energy Sources for Directed Energy 
Weapons Microwave 


The electromagnetic pulse sources for DEWM are en- 
tirely based on energy acquired from the chemical energy 
of explosion that compresses the magnetic flux made by 
coil (MCG) or by discharging a capacitor bank. These two 
possibilities are the best solutions for generation of pulses 
with sufficient amount of energy in a short time. Other 
methods were used to generate pulses in the beginning of 
DEWM research or in laboratory. 


3.1 Helical Magneto-Cumulative Generator 


MCGs are entirely based on the energy acquired from 
chemical energy of explosion that compresses magnetic 
flux made by coil. MCG physical principles, classification 
and applications are described in more detail in [7]. The 
main part of research was focused on the possibility of 
using a magneto-cumulative generator for electromagnetic 
ammunition power supply. For that reason, 4 versions of 
low power MCGs were designed, realized and tested in 
order to verify their characteristics, construction principle, 
explosive initialization method and verifying a measure- 
ment method. 
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The tested magneto-cumulative generator in Fig. 3 
consists of an aluminous cylindrical stator, inside is 
a 16 screw helical coil from 2 mm copper wire, a copper 
armature tube with 38 mm outer diameter and 4 mm wall 
thickness filed by octogen (explosive). The explosive is 
electrically initiated. The load coil represented by a copper 
strip in shape of a loop connects the stator with the arma- 
ture. In the right side of stator, there is a crowbar switch 
made of a brass plate to perform disconnecting of the pri- 
mary current source. An insulator circle is responsible for 
separation of the stator and the armature. 


Fig. 3. Low power MCG. 


Low power magneto-cumulative generator characteristics: 


C; = 190 uF — primary capacitor capacity 
Up = 800 V — voltage of capacitor 

Lg = 13.1 pH — stator coil inductance 

R =0.0175 © — stator coil resistance 

Ty =3.13x10*s — primary current period 

In = 2750 A — maximum primary current 
Tq =73 us — explosive initiation delay 


Fig. 4 presents the low power magneto-cumulative 
generator output current time history calculated from the 
voltage measured by Rogowski coil. The primary current 
I, =2750 A gives the generator peak output current 
Tou = 27 kA. The detailed test description and measured 
results can be found in [8], [9], [10] and [11]. The purpose 
of the mentioned tests was: 


e Verify the method of generating a high energy pulse 
by magnetic flux compression using explosive; 


e Solve the primary current magneto-cumulative gen- 
erator power supply; 


e Find the peak primary current and an explosive initia- 
tion synchronization method; 


e Find a high current measurement method. 
All the requirements were met. 


To use a magneto-cumulative generator for single 
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Fig. 4. Low power magneto-cumulative generator output cur- 
rent time history. 


shot high power high voltage pulse generator, it is neces- 
sary to obtain a high-level output current. Because of that 
reason, a middle power MCG was designed and realized. It 
is a two-stage helical magneto-cumulative generator using 
a dynamic transformer to increase the output voltage. In 
Fig. 5, there is a schematic plot of the generator’s first 
stage. The magneto-cumulative generator power supply 
primary current, the initiation of the explosive and the 
output high current measure was analogical to the low 
power magneto-cumulative generator described above. 


1 — First stage coil, 2 — Load coil, 3 — Armature 
with explosive, 4 — Insulator 


Fig. 5. Schematic drawing of first stage of middle power 
MCG. 


Fig. 6 shows a photo of the middle power magneto- 
cumulative generator’s first stage prepared to the test. 


Magneto-cumulative generator characteristics: 


C,; = 125 uF — primary capacitor capacity 

Up = 5000 V — voltage of capacitor 

Lg = 323 pH — stator coil inductance 

Ty = 3x10" s — primary current period 

In = 2650 A — maximum primary current value 


L, =300 nH — load inductance 
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Output current [kA] 


Time [s] x10 


Fig. 7. Middle power magneto-cumulative generator output 
current time history. 


In Fig. 7, the generator output current time history 
measured during test is shown. The primary current 
In= 2650 A gave the generator peak output current 
Lou = 350 kA. 


The next step in the magneto-cumulative generator re- 
search is the implementation and verification of a dynamic 
transformer. The dynamic transformer’s role is an increase 
of the output voltage to about 70 kV. Magneto-cumulative 
generator’s second stage supplies a load coil through an 
electric breaker. The beaker interrupts the current in the 
load circuit in a very short time to enable transfer of the 
energy from the magnetic field to the high voltage pulse. 
These activities will be done in the next step of the research 
and development. The further trends are described in [12]. 


3.2 Pulsed Power Supply With Capacitive 
Storage of Energy 


For some pulse applications in weapons for defense of 
objects (WDO)), it is desirable to couple the Marx generator 
directly to the vacuum diode; however, the pulse rise time 
is then limited by the Marx inductance and capacitance, 
and the impedance of the generator is greater than typically 
several tens of ohms. In order to produce short, fast-rising, 
low-impedance beam outputs, it is customary to use the 
Marx to charge a pulse-forming line (PFL). Although the 
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PFLs may be constructed in a variety of shapes (strip, co- 
axial, radial, etc.), they are typically used in only two types 
of circuits— the simple transmission line, and the double, 
or Blumlein line. In contrast to the simple transmission 
line, an alternate circuit invented by A. D. Blumlein is 
capable of producing an output pulse into a matched load 
that equals the charge voltage. A cylindrical version of the 
Blumlein circuit fabricated by our team is represented in 
Fig. 8. It consists of three coaxial cylinders with the inter- 
mediate cylinder being charged by the Marx generator. The 
Marx generator is shown in Fig. 9. The center cylinder is 
connected to the outer grounded cylinder by an inductor. 
Ideally the inductor acts as a short during the charge cycle, 
and then as an open for the short duration of the output 
pulse [13]. Pulsed power supply parameters are shown in 
Tab. 1. 


Marx generator Pulse forming line 
Number of stage n=18 Impedance 91Q 
Capacity of Istage 100 nF Length lm 
Input voltage Uin=25 kV Pulse duration 60 ns 
Output voltage Uou=450 kV | Working medium water 


Tab. 1. Pulsed power supply parameters. 


Fig. 8. Cylindrical version of the Blumlein circuit. 


Fig. 9. Marx generator. 


4. High Power Microwave Generator 


A wide range of HPM devices exists. Relativistic kly- 
strons, magnetrons, slow wave devices, reflex triodes and 
vircators are all examples of the available technology 
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base [5]. From the perspective of an electromagnetic wea- 
pon or warhead designer, the device of choice will be the 
vircator at this time. The vircator is mainly a one shot de- 
vice capable of producing a very powerful single pulse of 
radiation, yet it is mechanically simple, small and robust, 
and can operate over a relatively broad band of microwave 
frequencies. The physics of the vircator tube are substan- 
tially more complex than those of the preceding devices. 
The fundamental idea behind the vircator is that of acceler- 
ating a high current electron beam against a foil or a grid 
anode. Many electrons will pass through the anode, form- 
ing a bubble of space charge behind the anode. Under the 
proper conditions, this space charge region will oscillate at 
microwave frequencies. If the space charge region is placed 
in a resonant cavity which is appropriately tuned, very high 
peak powers may be achieved. Conventional microwave 
engineering techniques may then be used to extract the 
microwave power from the resonant cavity. Because the 
frequency of oscillation is dependent upon the electron 
beam parameters, vircators may be tuned or chirped in 
frequency, where the microwave cavity will support appro- 
priate modes. Power levels achieved in vircator experi- 
ments range from 170 kW to 40 GW over frequencies 
spanning the decimeter and centimeter bands [5]. 


4.1 Vircator Operation Fundamentals 


The basic idea of the vircator is to accelerate a dense 
flush of an electron beam against a grid or a foil anode. 
Plenty of electrons pass through the anode and form 
a region of a space charge behind the anode called virtual 
cathode“. This region of a space charge at corresponding 
conditions can oscillate in a region of microwave frequen- 
cies. It is possible to tune the vircator in a broad band of 
frequencies using only a change of a space charge density. 
There is no necessity to have an external magnetic field for 
a correct vircator function. In Fig. 10, an axial vircator is 
shown. Electron beam passes through the foil or the grid 
anode. Microwave power is brought out axially, too. Fre- 
quency changes appear in vircator with standard geometry 
when the distance between the anode and the cathode gets 
smaller due to filling the working space by plasma. Effi- 
ciency of a standard geometry vircator is ordinarily about 
ones percent. 


Insulator Anode 


is Window 


Cathode Virtual cathode 


Fig. 10. Schematic drawing of axial vircator. 


Despite its low efficiency, vircator is very attractive 
for army applications because it is very simple to be made, 


it is a compact device and there it is no need to have an 
external magnetic field. For more information about con- 
struction and properties of various types of vircators you 
can see e. g. [5], [13] and [14]. 


4.2 Mathematical Description of Vircator 
Operation 


For microwave frequency generation, it is necessary 
to meet a number of conditions relevant to the power sup- 
ply and geometric proportions of a vircator electrode. De- 
termination of these conditions results from [15] and we 
use simplified geometry displayed in Fig. 11 to derive the 
mathematical characterization. 


The most common case is that a pulse duration 7 is 
much longer than a beam transit time across cavity 
T>> LIC. 


We assume that an external axial magnetic field ob- 
structs transverse electron motion. The space charge of the 
beam makes a negative potential energy e® in drift space 
which breaks the electrons. If the space charge potential 
reaches the value of accelerating voltage (electrons are 
stopped in beam), the beam with bigger current cannot 
expand. There is a value of current which causes stopping 
of electrons. This value is called the vacuum critical cur- 
rent. There has to be the above mentioned critical current to 
make the vircator generate microwave oscillations. 


Hollow electron beam 


Cathode OR 


Vacuum 


= 
0 L z[m] 


Fig. 11. Simplified geometry of axial vircator. 


We suppose a hollow beam; whose charge is concen- 
trated in a thin layer with radius r. Behind the transition 
space (which is comparable to the radius of chamber — 
backward conductor), there is nearly homogenous poten- 
tial. It is possible to determine the potential quantity with 
consideration that it is a coaxial capacitor and its inner 
cylinder is saturated by beam charge. 


Capacity of the coaxial capacitor is given by 
_ 20-6 (1) 
() 
lg) — 
F: 


where é is the vacuum electric permittivity, R is the cham- 
ber radius, r is the beam radius. 
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The potential is given by the equation 


_Q 
ra (2) 


where Q is the charge linear density, C is the capacity per 
length unit. We can define the charge linear density as 


o=- (3) 


where v is an electron module velocity and the current is 
defined by the equation 


T=e-n-v:S (4) 


where e is the charge of an electron, n is the linear electron 
density, S is the profile of the electron beam. 


When (1) and (3) are substituted into (2), we can ob- 
tain expression for the potential in the form 


R 
geld rl . 


C 2-m-é-v 


(5) 


The electron velocity v is associated with its initial 
energy and potential by the energy preservation law 


M,*VoC +eB=m,-¥-C° (6) 


where 7 is the initial relativistic factor of the beam, y is the 
relativistic factor inside a system reduced due to potential. 


The relativistic factor inside a system can be ex- 
pressed by the equation 


@D 
y=%+——S (7) 
m,:-C 


e 


where m, is the electron mass and c is the speed of light. 
The relativistic factor can also be expressed by 


Yas seea Ns, (8) 


The electron velocity in drift space v can be specified 
from following equations: 


(9) 


(10) 


Substituting (10) 
(e: v) / (m-c*), we can get 


into (3) and multiplying by 


erie” 
7 


} 2-m-&-m-c 


(11) 


The function F(®) has its peak value under the con- 
ditions describes by 
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e sen”? : (12) 
m:C 
The evaluation is written in the form 
3 3 eri =) 
a r 
F(@)= es eee (13) 
(?) [i ] 2-m-é mc 


There is no possibility to find the solution of (11) for 
bigger values of function F(®). According to (13), the cri- 
_2:0-& “mc 


tical vacuum current is 
2 3 
; [ ] (14) 
e-l- (2) 
zi 


When we substitute the known constants (like = 
3.1415), we obtain the equation 


a a [F-) (15) 


where J,,is the critical vacuum current [kA]. 


I 


For vircator implementation, energy of electrons of 
about 500 keV is considered, which corresponds to the 
relativistic factor of yp = 2. Thus planar diode current lim- 
ited by space charge follows the three-half Child-Langmuir 
law 


2. 
ina (16) 
ka 


where U is the voltage between anode and cathode, S;, is the 
surface of cathode, d;,, is the distance between anode and 
cathode. 


An important characteristic of a vacuum planar diode 
is its impedance, which is given by 


1 yp 
Z =1.36-10° -U 2 the (17) 


NK, 
where 1; is the radius of the cathode. 


The vacuum critical current is the maximal current 
that can distribute itself through vacuum. It means it is 
possible to measure the same current until the distance is 
bigger than the diameter of beam. It is just the same value 
when the potential of space charge of electron beam is 
equal to the accelerating voltage. That is the limit where 
the virtual cathode is generated and the vircator starts 
working. The generated frequency depends on the plasma 
frequency of the electron beam. The plasma frequency is 
determined by the electron beam current density. The 
plasma frequency is the frequency of electrons in space 
charge field oscillations. The electrons can oscillate due to 
the influence of repulsive force which takes effect between 
particles with the same charge. The plasma frequency de- 
pends on the concentration of electrons in the beam. The 
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current density is given by the number of charges which are 
able to pass through the surface of 1 m* per one second. 
Thus we can calculate the current density i [Am™”] 


i=e-n,-c, (18) 


where e is the electron charge, ny is the electron volume 
density and c, is the electron velocity. 


Plasma frequency of the electron beam is approxi- 
mately given by 


Foe =9-10" Vii (19) 


4.3. Axial Vircator Design 


Following the theoretical assumptions given above, 
the axial vircator with grid anode was fabricated. The struc- 
ture of the grid anode enables repeated operation in contra- 
distinction to vircator with a foil anode. The cathode di- 
ameter r,=17.5mm and the working chamber radius 
R=40 mm were chosen in order to decrease the value of 
the vacuum current. The critical vacuum current is 
I. = 4.63 kA in this configuration. The vircator impedance 
matching to the forming line is a very important require- 
ment for vircator’s correct operation. Because of that, 
a cathode with a possibility to change the distance d,, be- 
tween cathode and anode is fabricated. The cathode is 
made as a cylindrical carbon block. The anode grid is made 
from pyrolitic carbon. 


In Fig. 12, there is section picture of the built-up axial 
vircator with the possibility to the change distance between 
anode and cathode. In Fig. 13, there is a view of the fabri- 
cated vircator. The vircator is fed by a pulse generator 
formed by Marx generator and pulse forming line described 
in Section 3.2. The connection between the axial vircator 
and the output of pulse forming line is shown in Fig 14. 
Vircator voltage is measured by a cylindrical capacitive 
probe, which is a part of pulse forming line output circuit. 
Vircator current is measured by Rogowski coil placed in 
the outer cylinder of the pulse forming line. Vircator volt- 
age time history is displayed in Fig. 15 and vircator current 
time history is displayed in Fig. 16. 


Compared to other types of microwave tubes, the mi- 
crowaves generated by an axial vircator cover a relatively 
wide frequency band. In Fig. 17, the frequency spectrum of 
the signals generated by the realized axial vircator is 
shown. The dominant frequencies of the generated micro- 
wave signals are placed in the band of 0.5 to 1.5 GHz. The 
frequency spectrum was acquired on the basis of informa- 
tion measured by a digital oscilloscope Tektronix TDS 
7704B connected to broadband antenna EMCO 3115. For 
the measurement the microwave output power of the virca- 
tor, a measuring device was designed and made, using 


calorimetric method for the power measurement. A detailed 
power sensor description can be found in [18]. A more 
detailed description the of axial vircator research results is 
given in [6], [14], [16] and [17]. 


Is 


|> 


1 cathode contact ring, 2 ceramic insulator, 3 anode contact ring, 
4 pipe for vacuum pumping shelter 


Fig. 12. Section picture of built-up axial vircator with possibil- 
ity to change distance between anode and cathode. 


S— 


Fig. 13. View of fabricated axial vircator with adjustable dis- 
tance between anode and cathode. 


Fig. 14. View of fabricated axial vircator connected to the 
pulse forming line. 
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Fig. 15. Vircator current time history. 
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Fig. 16. Vircator voltage time history. 
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Fig. 17. Frequency spectrum of signals generated by realized 
axial vircator. 


5. Conclusion 


The research of directed energy weapons microwave 
validated substantial technology applicable in electro- 
magnetic ammunition and in weapons for defense of ob- 
jects (WDO). The axial vircator is the most important com- 
ponent part applicable in both categories of DEWM. Do- 
minant frequencies of the generated microwave signal are 
placed in band of 0.5 to 1.5 GHz. To fulfill the vircator 
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minimal proportion requirements to be able to use the vir- 
cator as a DEWM, it is necessary to shift the vircator do- 
minant frequencies to the 3 GHz band. This requirement 
can be reached by arranging the cathode size efficiently 
and consequentially optimizing the distance between anode 
and cathode. Great attention also has to be paid to increase 
the specific dielectric strength of the output window of the 
axial vircator. 
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Our manufacturing capabilities relevant to active implantable devices include: 


e Laser welding e Surface treatment 

e Resistance welding e Ultrasonic cleaning 

e Electrical assembly e Epoxy molding and adhesion 

e Laser marking e Silicone molding and adhesion 
e Laser ablation e Packaging and labelin 


Manufacturing capabilities are supported by in-house test capabilities. 
These include mechanical testing, hermetic leak testing, bench level and 
automated electrical testing, environmental conditioning, and custom test 
setups such as soak or pressure testing. 


Our manufacturing infrastructure includes multiple ISO class 7 cleanrooms 
and ESD safe handling procedures for all devices. Cirtec provides complete 
supply chain management services, leveraging our extensive Approved Supplier 
List and robust inventory management and material traceability procedures. 


VALUE TO PROPOSING TEAMS: There are six primary areas where 
Cirtec capabilities provide value to proposing teams. 


Hermetic package and barrier design 


Hermetic Leak specification development 
barrier Internal moisture management: Vacuum bake, desiccant handling, 
development residual gas analysis testing 
Hermetic sealing (welding, brazing) and testing 
Soldering, wire bonding, and die bonding 
Electrical Coil winding 
assembly ESD-safe workspaces 
Lithium battery safe handling procedures 
Bench and automated testing 
Interconnect Feedthrough design and sourcing 
development Hardwired and disconnectable design 
Fabrication and testing 
Epoxy, silicone, and parylene encapsulation 
Entapsnlauon La d lation design to manage fluid ingress 
yered encapsu g g g 
In-house design, tooling, molding, testing 
Sterile Package design 
packaging Pouch and tray packaging and labeling 
Off-the-shelf double sterile tray system 
Sterilization service provider management 
Design control support and design history file maintenance 
GMP manufacturing 
Quality system Supply chain management 
support 


Procedures for and support of requirements definition, risk 
management, design verification, and process validation 


Dragon ID 


Primary Contact 


Eugene Malinskiy / eugene@dragonid.com 


Capabilities 

¢ Our staff is very experienced working within the complexities of the 
medical system from observing physicians in the operating room to bringing 
devices through regulatory approval. 

e We have engineers with process development and industrial experience, 
including interfacing directly with manufacturers. 

e We have software engineers experienced in both hardware and software 
engineering and experience in microcode and embedded systems, end user 
applications, and high performance computing. 

e In addition to engineering talent, we staff researchers, designers, and SMEs 
to bring a truly interdisciplinary approach to innovation and design for a 
project. 

e We have experience recruiting, establishing, and coordinating relationships 
between global stakeholders for complex projects to maximize accountability 
and efficiency for a product while minimizing bureaucracy required. 

e We work with our world--class partners in industries such as industrial 
design, rapid multi--material prototyping, materials selection, and 
manufacturing in order to round out our capabilities for a product. 


FREEDOM 


Freedom Photonics LLC 


Primary Contact 


Leif Johansson / leif@freedomphotonics.com 


About 

Founded in 2005 we are privately held Limited Liability Company based in Santa 
Barbara, California with ISO Qualification in process, certification in Q2 2016. We 
develop, manufacture and market complete photonic integrated circuit based 
products (Indium Phosphide, PLC, Si Photonics). 


Our main markets in components, modules and subsystems are for fiber-optic 
communication, free-Space-optical (FSO) communication and infrared sensors and 
illuminators. 


Capabilities 
We offer electronics design, assembly and testing with expertise in photonic design, 
packaging, control electronics, manufacturing and qualification. 


We offer services across development and have a premier R&D compound 
semiconductor facility with lithography (steppers, DUV stepper, EBL), wet and dry 
etching, deposition and characterization capabilities. 


Our Business Model 

Conceptualization, prototyping and development 

e Fast R&D turn-around and low cost device fabrication in Nanotech cleanroom facility 
(Freedom Photonics employees) 

e Internal multi-project wafer runs 


Volume device production with commercial foundries worldwide 

e Fabrication processes designed for manufacturability 

e Access to manufacturability and production capacity, qualified processes 
e Experience in outsourcing volume device manufacturing 

Significant internal capability for assembly, packaging, test 


Capabilities and Facilities I - Photonics Design and Fabrication 

Design 

¢ Commercial and proprietary tools for passive and active PIC modeling, (Lumerical, 
native FDTD/BPM code, mode solvers, mask layout, SOA/active region models, 
Simwindows, SRIM) 


Mask layout 
e Proprietary scripting tool, with design rule checker and automated mask plate layout 


Fabrication 
¢ Full wafer process, die pick-and-place, wedge bonder, ball- bonder, auto-cleaver, 
pull-tester, etc. 


Capabilities and Facilities II - Photonics Production Test 
e Photonic device bar level probe 

e Chip-on-carrier level (probe card) 

e Package; DC, spectral, and data testing 

e Burn in - monitored, environmental chambers 


Capabilities & Facilities III - Packaging 

Several in-house systems with laser welding and UV curing capability. 
e Custom tooling, TOSA packages, 14 pin butterflies etc. 
e ZEMAX commercial optical train design tool 
Capabilities and Facilities IV - Electronics 

e Digital and Analog Electronics 

e FPGA design and verification tools in house 

e Commercial tools for board layout 

¢ Outside foundry for PCB fabrication and stuffing 

e Electronics workstations for assembly and test 

e Oscilloscopes, sources, multi-meters 


We perform contract fabrication and engage with a number of domestic and 
international fabrication providers, both full process or selected fabrication steps 
are available. 


imec 


we, 


IMEC 


Primary Contact 


Barun Dutta / Barundeb.Dutta@imec.be 


Capabilities 
IMEC is interested in making its comprehensive capabilities available for joint- 
research programs for solutions in Life Sciences Technologies, Healthcare and 
Bio-medical engineering, including: 

e Semiconductor/nanotechnology 

e Process technology 

e Design technology and systems/software technologies 


Additional Contacts 
Maarten Willems / Maarten.Willems@imec.be 


Infinite 
Arthroscopy 


Infinite Arthroscopy 


Primary Contact 
Daniel Dudley / d.dudley@infinitearthro.com 
About 


Weare exclusively focused on developing new medical technologies with an 
emphasis on translating innovations from other industries to the operating 
theatre. We have experience in the full life cycle of medical device development 
from initial conception to regulatory submission. We have large number of rapid 
prototyping and fabrication techniques available in-house including but not 
limited to software-based design, stereolithography, fused deposition modelling, 
PCB milling, and machining. Our staff includes designers, engineers, health care 
professionals, and subject matter experts from a diversity of industries allowing 
us to leverage a far wider knowledge base than the standard medical device 
company. We maintain a nationwide network of leading physicians and institutional 
partners to develop, refine, and validate our technologies according to 
contemporary healthcare practice and needs. 


Capabilities 

Infinite Arthroscopy also maintains a portfolio of intellectual property derived 
from our medical device technologies that would be available to the NESD 
Industry Group. Two relevant examples are listed below. 


Infinite Arthroscopy, Inc. Proprietary Technologies: 
Novel Light Source 


e Miniaturized / Ruggedized 

e Low power (sub 1 watt) 

e Low heat (to LEDs of comparable lumen-output) 

¢ High lumen output 

e Long Lifetime (50,000+ hours) 

e Emits only target wavelength(s) (Capacity to customize to project needs) 
Command/Control Architecture for Medical Devices 

e HIPAA/FTC Approved for use in Operating Rooms 

e Uninterrupted High-bandwidth capacity 

e Transmission below standard RF noise floor 

e Encrypted protocol 


Additional Contacts 
Howard Fein / h.fein@infinitearthro.com 


illuminating life's processes™ 


Inscopix 


Primary Contact 


Pushkar Joshi / pushkar@inscopix.com 


Capabilities 

e Neuroscience application development and validation (surgical procedures 
for rodents and non-human primates, application of biological reagents 
within our own life science lab) 

e Optical system development (lens design and simulation, LED light source 
development, prototyping) 

e Hardware system (FPGA-based and/or microcontroller based mixed-signal 
systems especially involving imaging, mechanical packaging) development, 
testing, and prototyping 

e Software (application, image processing, computer vision, analytical) 
development and testing 

¢ Mechanical accessories development (design, prototyping via 3D printing) 

e With these capabilities, we can customize Inscopix's existing and emerging 
systems and applications, or develop new systems and applications for or 
with other proposers in support of this program. 


Additional Contacts 
Shung Chieh / schieh@inscopix.com 


»< Manomedical 
\V~) Disegnostics 


Nanomedical Diagnostics 


Primary Contact 


Brett Goldsmith / brgoldsmith@nanomedicaldiagnostics.com 


Capabilities 

e Graphene FET sensor array chips appropriate for integration with nearly any 
biochemical or electrochemical interaction 

e Current sensor hardware capable of measuring biochemical and bioelectric 
interactions over time with 10 millisecond time resolution, and spatial 
resolution less than 10 microns 

e Capability to produce sensor hardware with time resolution approaching one 
microsecond with a spatial resolution less than 2 microns 

e Expertise in combining electronic materials, packaging and assembly with 
active biological materials 

e Projected FDA clearance for an in vitro clinical product, and associated 
manufacturing chain, using graphene sensors by mid 2017 

e Graphene appropriate for use in medical sensors integrated into an electronic 
or implantable platform of your choosing 

¢ Chemical and biochemical expertise in biochemical attachment and blocking 
techniques specialized for boosting specificity of electronic readout of 
biological interactions 

e A complete "turnkey" R&D system for using graphene sensor chips 

e Hardware and software appropriate for reading graphene biosensors 


Additional Contacts 
Francie Barron / fbarron@nanomedicaldiagnostics.com 


Naval Research Laboratory 


Primary Contact 
Dr. Jas. S. Sanghera / sanghera@nrl.navy.mil 
About 


NRL is the corporate research laboratory for the Navy and Marine Corps and 
conducts a broad program of scientific research, technology and advanced 
development. 


The Optical Materials and Devices Branch has five primary areas: high purity 
chemicals, specialty optical materials, silica fiber technology, optical devices and 
advanced concepts. 


Capabilities 
We have expertise in the research, development and fabrication of glasses, glass- 
ceramics, ceramics, crystals, bulk optics, films, waveguides and optical fibers. 


We offer a full suite of capabilities to make transparent ceramics to solve the 
ceramic packaging needs of NESD, some key properties: 

e UV to RF transparency tailoring 

¢ Tougher, stronger, harder than glass 

e Electrically inert 

e Demonstrated conformal shapes 

¢ Demonstrated bonding technologies 

e Vertical integration 


Our facilities include class 100 clean rooms, powder processing equipment, 
sintering systems, and characterization capabilities (XRD, SEM, TEM, optics labs, 
mechanical testing). 


Some of our prior applications include: Conformal Optics, IR simulators, photonic 
mast design, flexible PV’s, IRCM, and Directed Energy Weapons. 


Additional Contacts 
Shyam Bayya / shyam.bayya@nrl.navy.mil 


STAK LAD 


Star Lab 


Primary Contact 


Adam Fraser / adam.fraser@starlab.io 


About 

Star Lab is a high-tech small business focused on complex systems security 
research and development, with significant expertise and a pedigree of success 
developing security technologies for safety-critical and mission-critical systems. 
The company specializes in the areas of high-assurance operating systems, 
technology protection, applied cryptography, and anti-tamper, and is also a leader 
in kernel/hypervisor/embedded software development. Star Lab has offices in 
Washington D.C. and Huntsville, AL. 


Additional Contacts 


Irby Thompson / irby@starlab.io 


QUALCOMW 


Qualcomm 

Primary Contact 

Karim Arabi / karabi@aqti.qualcom.com 
Capabilities 


Experience in building an end-to-end platform as a reference design for 
interface with brain 

Experience in driving an industry wide standard effort to 

standardize a communication medium and protocol for brain interface 
Advanced low power wireless solutions, RF interface, MODEM system 
solutions and related electronics for brain interface 

Advanced wireless charging and powering solutions for brain implants 
Ultra low power electronic design solutions at advanced technology nodes 
suitable for brain implants to enable always on monitoring and processing 
Ultra low power DSP solutions, stream data processing and data 
compression and decompression solutions 


Additional Contacts 
Rudy Beraha / rberaha@qti.qualcomm.com 
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Mind-Reading 

History 

Probably no more “intrusive and persistent” method of obtaining information 
about a person exists than reading their mind.! Research on mind-reading has 
been vigorously pursued by US government agencies and various academic 
centers since the 1970s, and continues to this day. 


Since 1973 DARPA has been studying mind-reading with EEG hooked to 
computers, using scientists at the University of Illinois, UCLA, Stanford 
Research Institute, Massachusetts Institute of Technology, and the University 
of Rochester. 


They developed a system that could determine how a person perceived 
colors or shapes and were working on methods to detect daydreaming, 
fatigue, and other brain states. Although the device had to be calibrated for 
each person’s brain by having them think a series of specific thoughts, the 
calibration was quick. 


In 1974 another very basic mind-reading machine was created by researchers 
at Stanford Research Institute. It used an EEG hooked to a computer which 
allowed a dot to be moved across a computer screen using thought alone. 
When interpreting people’s brainwaves, it was right about 60% of the time. 
During these tests scientists discovered that brain patterns are like 
fingerprints, each person has their own. So, each computer would have to be 
calibrated for a specific person. 


Another method to address this issue was to store a large amount of generic 
patterns on the computer, so when it encountered a brain pattern it didn’t 
recognized, it used one that most resembled it. Since then, DARPA has 
sponsored Brain-Computer Interface (BCI) and mind-reading programs at 
Duke University, MIT, University of Florida, and New York State University, 
Brooklyn. 


The Human Computer Interaction group at Tufts University has studied mind- 
reading funded by grants from a government research and education agency 
known as the National Science Foundation (NSF). Carnegie Mellon University, 
Stanford University, and the MIT Sloan School of Management have studied 
mind-reading. The Computer Laboratory at the University of Cambridge in 
England has developed mind-reading machines based on facial expressions. 


Other academic institutions that have participated in mind-reading projects 
include the University of California, Berkeley, University of Maryland, and 
Princeton University in New Jersey. Microsoft has studied mind-reading using 
EEG to better accommodate its users. Emotiv Systems built a mind-reading 
gaming device which uses EEG to infer the mental states of video game 
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players. Honda Motors and Advanced Telecommunications Research Institute 
International (ATR) have studied mind-reading. 


Neuroimaging Devices PLANETARY 
Scientists discovered that the neural code of the human brain is similar to 


the digital code of a computer. To some extent, they have deciphered this =. AABOTAGE 


code. Prior to this, they assumed that it was necessary to identify the 


neurons associated with specific acts, which would have made mind-reading . & 


much more difficult. 
nu HUMAN 


They now understand that it’s not necessary to monitor billions of neurons to 
: : : EXTERMINATION 
determine which are connected to a particular thought or act. Only a small 


number of them need to be monitored to accomplish this. To monitor these 
neurons researchers use neuroimaging devices. They include event-related 
optical signal (EROS), functional magnetic resonance imaging (fMRI), 


electroencephalography (EEG), functional near-infrared imaging (fNIR), 
magnetoencephalography (MEG), and positron emission tomography (PET). 
These devices may be combined for a more accurate reading. 


There are basically two types of measurements, direct methods and indirect 

methods. Direct methods measure changes in electromagnetic fields and 

currents around the brain which are emitted from the surface of the scalp, 

or they monitor the neurons themselves. Indirect methods measure aaa eee 
hemodynamic (blood movement) changes of hemoglobin in specific tissue Revolutionary Methods 
compartments. For 


Both of these methods are almost simultaneous with neuronal activity. Political Control 


Regarding sensors, there are invasive ones which must be implanted, and 
non-invasive ones which can be worn on the scalp, in the form of a 
headband. 


Electroencephalography (EEG) provides a direct method for determining 
brain states and processes by measuring the electrical activity on the scalp 
produced by the firing of neurons in the brain. EEG has been around for over 
100 years. EEG is commonly used in neuroscience, cognitive science, and 
cognitive psychology. It is inexpensive, silent, non-invasive, portable, and 
tolerates movement. 


Wireless EEG which uses non-invasive sensors that have physical contact with 
the scalp can transmit the signals to a remote machine for deciphering. 
Although, in 1976 the Los Angeles Times reported that DARPA was working on 
an EEG to detect brain activity several feet from a person’s head, which was 
to be completed in the 1980s. EEG normally produces only a general 
indicator of brain activity. 


However, in 2008 Discovery News reported that a company called Emotiv 
Systems developed an algorithm that decodes the cortex, providing a more 
accurate measurement. “We can calibrate the algorithm across a wide range 
of technologies with the same resolution you would get from placing an 
invasive chip inside the head,” said Tan Le, president of Emotiv Systems. 


Functional magnetic resonance imaging (fMRI) measures the blood flow in the 
brain in response to neural activity. Active neurons use oxygen, which is 
brought to them by blood. The more active a region of the brain is the more 
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blood flows in the area. This movement of blood is referred to as The 
hemodynamic activity. FMRI can detect which areas are receiving blood, e e 
which indicates that they’re processing information. Hidden Evil 
The fMRI provides an indirect measurement of brain processes. It is the most 

common method of neuroimaging, and can produce 2 and 3-dimensional 


images. It is non-invasive, and can record signals from all brain regions, 
unlike EEG which focuses on the surface only. 


Functional near-infrared imaging (fNIR) provides an indirect measurement of 

brain activity by detecting hemodynamic changes in the cortex. Although it is 

based on different principles, in that it uses light, it functions in the same The Financial Elite's 
manner as fMRI. FNIR can provide an almost continuous display of these ” ae 
changes in the cortex. It is inexpensive, non-invasive, and portable. A The Civilian Population 
wireless headband with sensors exists for this device. Mark M. Rich 


a MW 


Event-related optical signal (EROS) is a brain-scanning device that focuses 


Wie ile 
near-infrared light into the cerebral cortex to detect the density of neurons la ky isiple 
indicated by the transparency of brain tissue. Because it can only detect é. tel dl PF 


these changes a few centimeters deep, it can only image the cerebral 


cortex. Unlike fNIR, which is an optical method for measuring blood flow, How The Medical System 
And Public Schools 


EROS detects the intensity of neurons themselves and provides a direct 
» Are Killing Your Children 


measurement of brain activity. It is very accurate, portable, inexpensive, 
and non-invasive. A wireless headband with sensors exists for this device. 


Capabilities 

Mind-reading can be accomplished by first having a computer learn which 
brain patterns are associated with specific thoughts, then store the decoded 
information in a database. This machine learning is accomplished using a 
type of artificial intelligence (Al) called an algorithm. A very basic algorithm 


is a spell checker, which uses a database of common mistakes associated 


with a particular sequence of letters to present suggestions to a user. New World War: Revolutionary 
Methods for Political Control 


“The new realization is that every thought is associated with a pattern of 

brain activity,” proclaimed neuroscientist John Dylan Haynes, in Newsweek Dedication & Thanks 
International on February 4, 2008. “And,” says Haynes, “you can train a 

computer to recognize the pattern associated with a particular thought.” Peer Review & Thanks 


In a January 2000 issue of US News and World Report, Lockheed Martin ee 


neuroengineer Dr. John Norseen announced, “Just like you can find one va) : : 

; id : : ; : Volume |: Current Political Situation 
person in a million through fingerprints ... you can find one thought in a 
million.” This can be accomplished using Al and HCI, or what Dr. Norseen Overview 


calls biofusion. ; 
Introduction 


The decoded brain signals can be stored in a database. Then when someone Revolution in Warfare 
is scanned, the computer detects the pattern and matches the signals to the 

y P P 8 The Other World 
database of known meanings. But it’s not necessary to scan a brain to decode 


its signals for every single thought, such as a picture. Dictatorship Creation 
The Groups Facilitating the Revolution 


Instead, after the machine has learned how to decipher patterns associated 
Their Goal is Neo-Feudalism 


with specific thoughts such as images, more images can be added to the 
program and the computer can use the process it used for the other images Problem-Reaction-Solution 
as a model to somewhat accurately detect additional thoughts. Volume | Commentary 


http:/Awww.newworldwar.org/mindreading.htm 


1/26/2018 New World War: Mind-Reading 


Both words and images can be detected using mind-reading devices with Volume II: The New War 
varying degrees of accuracy. This can occur for words and images being 
viewed by a person on an external display, such as a book, or words and The New War 


images just being thought of with no external stimuli. The New Enemy 


“It is possible to read someone’s mind by remotely measuring their brain Initiatives to Remove Civil Liberties 


activity,” announced New Scientist in their Mind-Reading Machine Knows The Investigation 


What You See article of April of 2005. The Computational Neuroscience Surveillance Technology and Methods 


Laboratories at the Advanced Telecommunications Research Institute Mind-Headin 
International (ATR) in Kyoto Japan, and Princeton University in New Jersey, 
proved that by monitoring the visual cortex with fMRI they could determine Volume Il Commentar 


which basic objects (sets of lines) a person was looking at. 
Volume Ill: Weapons of The New War 


When the objects were combined, they could even determine which one was 
being focused on. According to the scientists, it may be possible not only to Introduction to Nonlethal Weapons 


view but also to record and replay these images. They announced that the Psychological Operations 


technology could be used to figure out dreams and other secrets in people’s Introduction to Directed-Enersy Weapons 


High-Powered Microwaves 
Vanderbilt University in Nashville has conducted simple mind-reading tests High-Powered Lasers 


minds. 


using an fMRI/Computer, which learned what basic images a group of test cout Waeemene 
subjects was looking at. They were able to predict with 50% accuracy which 

objects the test subjects were thinking of when they were asked only to Computer Metwork Operations 
remember what they had seen, without being shown the images. Microwave Hearing 


On March 6, 2008 ABC News reported that neuroscientists at the University of silent Subliminals 


California at Berkeley accomplished mind-reading by monitoring the visual Use of Citizen Informants 


cortex with an fMRI connected to a self-learning (artificial intelligence) Chemical and Biological 


computer program. Weather Warfare 


First, they used 1750 pictures to build a computational database for the Miscellaneous Weapons and Tactics 
computer to learn with by flashing the pictures in front of test subjects Volume Ill Commentan 
connected to an fMRI. This allowed the algorithm to decipher the brain 

patterns and associate them with the images. Volume IV: The Coverup 


In addition to deciphering these brain patterns, the computer recorded the Volume IV Introduction 


process that it used to accomplish this, and built a model based upon it. : ; : 
; : : : Schizophrenia Spectrum Disorders 
Then, without scanning the test subjects, they added 120 new pictures to the 


program and allowed it to create its interpretation of what the new brain Control of the Medical Industr 
signals would be, based on the previous model. Another Look at Schizophrenia 


Then they had the test subjects look at these pictures which they had never Political Considerations 


seen while being scanned. The computer predicted what they were looking Punitive Psychiatry in Communist Russia 


at 72% of the time. The scientists announced that the model could be used as Coverup Initiatives 


a basis to predict the brain activity associated with any image. 
Volume IV Commentary 


What this means is that it’s not necessary to scan a brain to obtain the Conclusion 

meaning of each signal. Once the model had been developed, they could 

simply add new pictures to the database/dictionary. The scientists suggested Appendix 

that out of 1 billion pictures, the computer would be accurate about 20% of 

the time. A Brief History of PsyOp 


Small-Scale Wars 
Images which are not consciously seen by a person can even be detected by 
Nongovernmental Organizations 


Human-Computer Intelligence Network 


mind-reading machines. Researchers at University College London flashed 
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pictures in quick succession to test subjects connected to an fMRI. Although antic Tian 
Electronic _lyranny 


some of these pictures were invisible to the subjects, they were accurately : 
Other Devices Connected to the GIG 


recorded 80% of the time by the computer. 


My Experience 
Like a fingerprint, each person has their own brainprint. Therefore, 


calibration for each brain is necessary. This is accomplished by having the Sources 


person think a series of specific thoughts. In the case of EEG, this calibration 
can take less than a minute. However, because the signals which represent Other Sites 


thoughts are similar from one person to the next, a universal mind-reading 
database has been suggested. www. TheHiddenEvil.com 


www.RichEssence.com 
Using fMRI, scientists at Carnegie Mellon University (CMU) discovered that the 


brain patterns associated with specific thoughts are quite similar among 
multiple people. This, they stated, would provide the opportunity to create a 
universal mind-reading dictionary. 


Scientists at the University of California at Berkeley mentioned that a 
“general visual decoder” would have great scientific use. Likewise, the brain 
patterns associated with specific words that occur when people are reading 
are also basically the same. This similarity of brain functions associated with 
words seems to have been an evolutionary development which allowed for an 
advantage in communication. 


A mind-reading machine capable of determining the brain pattern associated 
with a specific word was developed by scientists at CMU. Brain scans using 
fMRI were taken of test subjects who were given a variety of words to think 
of in order to train the computer. An important consideration here is that 
they were not viewing these words on an external display, only thinking 
about them. After the computer identified the brain patterns associated with 
those words, the subjects were given two new words to think about, which 
the computer accurately determined. 


Although, in this particular study only a couple of words were tested, it 
proves that after a model of how to decipher brain signals was created, Al 
could accurately determine new words that subjects were thinking about. 
“These building blocks could be used to predict patterns for any concrete 
noun,” proclaimed Tom Mitchell of the Machine Learning Department. 


In February of 2004 Popular Science announced that a mind-reading 
computer could, in theory, translate a person’s working verbal memory onto 
a computer screen. “You could imagine thinking about talking and having it 
projected into a room 2,000 miles away,” says Professor Craig Henriquez at 
Duke University’s Center for Neuroengineering, who has studied mind-reading 
for DARPA. He added, “It’s very, very possible.” 


FMRI can be used to determine if someone is reading or writing. 
Neuroscientists can determine when a person is reading by monitoring their 
brainwaves. They can almost determine exactly what they’re reading. And 
because these patterns are similar from one person to the next, a universal 
device for determining what people are reading is possible. 


In March of 2008 both Technology Review and ABC News revealed that an 
fMRI could in theory be used to display a person’s dreams. Then in December 
of 2008, scientists at ATR in Kyoto Japan announced that they developed a 
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technology that would eventually allow them to record and replay a person’s 
dreams. 


Emotions from love to hate can be recognized by neuralimaging. The level of 
stress a person is experiencing can also be measured. Brain states such as 
honesty, deception, and even self deception, can be measured. 


Patterns associated with decisions can also be read. Scientists from CMU, 
Stanford University, and the MIT Sloan School of Management were able to 
accurately predict the purchasing decisions of test subjects in a virtual 
shopping center. They monitored the subject’s level of interest in a product 
as well as their decision to purchase it. 


Neuroimaging can also detect decisions about how someone will later do a 
high-level mental activity. Neuroimaging can be used to determine if 
someone is speaking or reading. It can be used to detect areas of the brain 
that are active when someone is hearing a sound, or touching an object. 


Brain patterns associated with specific physical movements, such as a finger, 
can be deciphered with neural imaging. The mere intention to make a 
physical movement can be detected before the actual movement is made. 


Cameras 
A type of mind-reading is possible with cameras connected to computers. 


One such device, called the Emotional Social Intelligence Prosthetic (ESP), 
was developed at the MIT Media Laboratory in 2006. It consists of a tiny 
camera that can be worn on a hat, an earphone and a small computer that is 
worn on a belt. It infers a person’s emotional state by analyzing 
combinations of subtle facial movements and gestures. 


When an emotional state is detected, the wearer is signaled through the 
earphone to adjust their behavior in order to gain the attention of the 
target. The computer can detect 6 emotional states. It can also be adjusted 
for cultural differences and configured specifically for the wearer. 


Around this time, the Computer Laboratory at the University of Cambridge, 
UK, developed a similar camera-based mind-reading machine. It uses a 
computer to monitor, in real-time, combinations of head movement, shape, 
color, smiles, and eyebrow activity to infer a person’s emotional state. 


It detects basic emotional states such as happiness, sadness, anger, fear, 
surprise, and disgust, as well as more complex states. It’s accurate between 
65 and 90 percent of the time. “The mind-reading computer system presents 
information about your mental state as easily as a keyboard and mouse 
present text and commands,” they announced. 


Used for Surveillance 


Mind reading exists. The DOD and various institutions have vigorously 


researched this subject since at least the mid 1970s. “Mapping human brain 
functions is now routine,” declared US News and World Report, in an article 
entitled Reading Your Mind—And Injecting Smart Thoughts, of January of 
2000. 


Both words and images, being viewed or thought, can be mind-read. Various 
emotional states as well as mental processes such decisionmaking, reading, 
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writing, movement and the intention to make a movement, can be detected 
with mind-reading devices. Perceptions such as touch, sound, and light can 
also be detected. 


The proposed uses for mind-reading technology are positive. Some include 
determining if people in comas can communicate, helping stroke patients 
and those who suffered brain injuries, aiding those with learning disorders, 
assisting with online shopping, and improving people’s communications skills. 


However, other uses that have been suggested include the monitoring of 
unconscious mental processes, and interrogation of criminal suspects and 
potential terrorists. Dr. John Alexander mentioned that the recent 
developments in mind-reading technology would take surveillance to new 
levels by allowing investigators to “peer into the inner sanctum of the mind,” 
in order to determine if a suspect has caused, or will likely cause a crime. 


Dr. Norseen has sent R&D plans to the pentagon to have tiny mind-reading 
devices installed at airports to profile potential terrorists. He suggested that 
these devices could be functional by 2005. In August of 2008, CNN stated 
that the US military’s knowledge obtained from mind-reading research could 
be used to interrogate the enemy. 


Law Enforcement Technology announced in September of 2005 the existence 
of a new forensic technology known as Brain Fingerprinting, which has 
already been used in hundreds of investigations as a lie detector by the CIA, 
FBI and law enforcement agencies in the United States. 


Brain Fingerprinting is admissible in court, because unlike a polygraph, which 
relies on emotional responses, it uses EEG to see how the brain reacts to 
words and pictures related to a crime scene. Dr. Larry Farwell, its inventor, 
says it is completely accurate. According to the report it will be used to help 
speed-up investigations. 


Sources 


Endnotes 
1 Another possible method to obtain information is Remote Viewing. 


RV is the ability to produce correct information about people, events, 
objects, or concepts that are somewhere else in space and time, and 
are completely blind to the viewer collecting the information. It can be 
used to describe people or events, produce leads, reconstruct events, 
make decisions, and make predictions about the future. See Remote 
Viewing Secrets by Joseph McMoneagle. RV tests were conducted by the 
US government over a 20-year period during Project Stargate, a 
classified initiative by the CIA which began in 1972 and lasted until 
about 1994. Most of the 154 tests and 26,000 trials took place at the 
Cognitive Sciences Laboratory at Forte Meade, Maryland. A majority of 
the results of the project are still classified. See the Journal of 
Parapsychology articles, Remote Viewing by Committee, September 22, 
2003, by Lance Storm and Experiment One of the SAIC Remote Viewing 
Program, of December 1, 1998, by Richard Wiseman and Julie Milton. 


The success of the project varies depending on the source. Allegedly 


the original tests were conducted under rigid scientific conditions, 
which had impressive results. However, the same sources describe RV 
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in general as ineffective. See Discover Magazine's article, C/A ESP, on 
April 1, 1996, by Jeffrey Kluger, and the Washington Post's report, Many 
Find Remote Viewing a Far Fetch from Science, on December 2, 1995, 
by Curt Suplee. According to author McMoneagle, an original viewer 
during Project Stargate, it is accurate about 50 or 60 percent of the 
time. Nevertheless, RV will be used to obtain intelligence, according to 
John B. Alexander. See The New Mental Battlefield, which appeared in 
the December 1980 issue of Military Review. Also see the June 1998 
Research Report Number 2 of the University of Bradford's Non-Lethal 
Weapons Research Project (BNLWRP), for how RV has been added to the 
NLW arsenal. According to multiple sources, US government agencies 
are now using the consulting services of RV professionals. This was 
reported on January 9, 2002 in the University Wire's (Colorado Daily) 
article, Clairvoyant Discusses Reveals Details of Remote Viewing, by 
Wendy Kale, and in the Bu//etin of the Atomic Scientists on September 
1, 1994, in its report, The Soft Kill Fallacy by Steven Aftergood. In his 
book Winning The War: Advanced Weapons, Strategies, and Concepts 


for the Post-911 World, Alexander had this to say regarding RV: "Since 
the beginning of history, humans have made anecdotal references to 
innate abilities to foretell the future, to know what was occurring at 
distant locations or the status of people separated from them, and to 
find resources they need without any traditional means of accessing 
that information." He continued: "Studies have demonstrated beyond 
any doubt that these nontraditional capabilities exist. ... [RV can] 
radically change our means of gathering intelligence. It holds the 
promise of providing information about inaccessible redoubts and 
advances in technology. More importantly, once these skills are 
understood, those possessing them will be able to determine an 
adversary's intent and be predictive about the events." 


2 Because neuroimaging technology decodes brain patterns to 
thoughts, some argue that it technically doesn't read a person's mind. 
However, because specific thoughts and brain states can be 
deciphered, here it is referred to as mind-reading. Additionally, most 
mainstream documents refer to this as mind-reading, despite the fact 
that it is actually brainwave-reading. 


3 Magnetoencephalography (MEG) and positron emission tomography 
(PET) can also be used to infer a person's neurophysiological state. But 
because they are impractical for field use due to their large size and 
harmful radiation, MEG and PET won't be considered here. However, 
DARPA is in the process of developing a small helmet-sized MEG device 


which would be connected to a portable computer. See the article Mind 


over Machine in the February 1, 2004 issue of Popular Science, by Carl 
Zimmer. 


Copyright © 2011 Mark Rich. All rights reserved. Mark (at) NewWorldWar.org 
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Summary 


The Navy is currently developing three potential new weapons that could improve the ability of 
its surface ships to defend themselves against enemy missiles—solid state lasers (SSLs), the 
electromagnetic railgun (EMRG), and the hypervelocity projectile (HVP). 


Any one of these new weapon technologies, if successfully developed and deployed, might be 
regarded as a “game changer” for defending Navy surface ships against enemy missiles. If two or 
three of them are successfully developed and deployed, the result might be considered not just a 
game changer, but a revolution. Rarely has the Navy had so many potential new types of surface- 
ship missile-defense weapons simultaneously available for development and potential 
deployment. 


Although the Navy in recent years has made considerable progress in developing SSLs, EMRG, 
and HVP, a number of significant development challenges remain. Overcoming these challenges 
will likely require years of additional development work, and ultimate success in overcoming 
them is not guaranteed. 


The issue for Congress is whether to approve, reject, or modify the Navy’s funding requests and 
proposed acquisition strategies for these three potential new weapons. Potential oversight 
questions for Congress include the following: 


e Using currently available approaches for countering anti-ship cruise missiles 
(ASCMs) and anti-ship ballistic missiles (ASBMs), how well could Navy surface 
ships defend themselves in a combat scenario against an adversary such as China 
that has large numbers of ASCMs (including advanced models) and ASBMs? 
How would this change if Navy surface ships in coming years were equipped 
with SSLs, EMRG, HVP, or some combination of these systems? 


e How significant are the remaining development challenges for SSLs, EMRG, and 
HVP? 


e Are current schedules for developing SSLs, EMRG, and HVP appropriate in 
relation to remaining development challenges and projected improvements in 
enemy ASCMs and ASBMs? To what degree are current schedules for 
developing SSLs, EMRG, or HVP sensitive to annual funding levels? 


e When does the Navy anticipate issuing roadmaps detailing its plans for procuring 
and installing production versions of SSLs, EMRGs, and HVP on specific Navy 
ships by specific dates? 


e Will the kinds of surface ships that the Navy plans to procure in coming years 
have sufficient space, weight, electrical power, and cooling capability to take full 
advantage of SSLs (particularly those with beam powers above 200 kW) and 
EMRG? What changes, if any, would need to be made in Navy plans for 
procuring large surface combatants (1.e., destroyers and cruisers) or other Navy 
ships to take full advantage of SSLs and EMRG? 


e Are the funding sources for SSLs, EMRG, and HVP in Navy and Defense- Wide 
research and development accounts sufficiently visible for supporting 
congressional oversight? 
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Introduction 


Issue for Congress 


This report provides background information and issues for Congress on three potential new 
weapons that could improve the ability of Navy surface ships to defend themselves against enemy 
missiles—solid state lasers (SSLs), the electromagnetic railgun (EMRG), and the hypervelocity 
projectile (HVP).’ 


Any one of these new weapon technologies, if successfully developed and deployed, might be 
regarded as a “game changer” for defending Navy surface ships against enemy missiles. If two or 
three of them are successfully developed and deployed, the result might be considered not just a 
game changer, but a revolution. Rarely has the Navy had so many potential new types of surface- 
ship missile-defense weapons simultaneously available for development and potential 
deployment. Although the Navy in recent years has made considerable progress in developing 
SSLs, EMRG, and HVP, a number of significant development challenges remain. 


The issue for Congress is whether to approve, reject, or modify the Navy’s funding requests and 
proposed acquisition strategies for these three potential new weapons. Congress’ decisions on this 
issue could affect future Navy capabilities and funding requirements and the defense industrial 
base. 


Scope of Report 


SSLs are being developed by multiple parts of the Department of Defense (DOD), not just the 
Navy. SSLs, EMRG, and HVP, moreover, have potential application to military aircraft and 
ground forces equipment, not just surface ships. And SSLs, EMRG, and HVP can be used for 
missions other than defending against ASCMs and ASBMs.’ This report focuses on Navy efforts 
to develop SSLs, EMRG, and HVP for potential use in defending Navy surface ships against 
ASCMs and ASBMs. It supersedes an earlier CRS report that provided an introduction to 
potential Navy shipboard lasers.” 


Note that while fictional depictions of laser weapons in popular media often show them being 
used to attack targets at long ranges, the SSLs currently being developed by the Navy for 
potential shipboard use would be used to counter targets at short ranges of about a mile to perhaps 
a few miles. 


' Railgun is also spelled as rail gun; EMRG is also abbreviated as EM railgun; hypervelocity is also spelled as hyper- 
velocity or hyper velocity. 

> As discussed later in the report, the Navy is exploring the potential for using shipboard lasers to counter small boats 
and unmanned aerial vehicles (UAVs), and EMRG can be used to attack land targets. 

3 CRS Report R41526, Navy Shipboard Lasers for Surface, Air, and Missile Defense: Background and Issues for 
Congress, by Ronald O'Rourke. This earlier CRS report has been archived and remains available as a supplementary 
reference source on potential Navy shipboard lasers. 
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Background 


Strategic and Budgetary Context 


Concern about Survivability of Navy Surface Ships 


Although Navy surface ships have a number of means for defending themselves against anti-ship 
cruise missiles (ASCMs) and anti-ship ballistic missiles (ASBMs),* some observers are 
concerned about the survivability of Navy surface ships in potential combat situations against 
adversaries, such as China, that are armed with advanced ASCMs and with ASBMs.° Concern 
about this issue has led some observers to conclude that the Navy’s surface fleet in coming years 
might need to avoid operating in waters that are within range of these weapons, or that the Navy 
might need to move toward a different fleet architecture that relies less on larger surface ships and 
more on smaller surface ships and submarines.° Such changes in Navy operating areas and fleet 
architecture could substantially affect U.S. military strategy and the composition of the Navy’s 
shipbuilding expenditures. 


Navy surface fleet leaders in early 2015 announced a new organizing concept for the Navy’s 
surface fleet called distributed lethality. Under distributed lethality, offensive weapons such as 
ASCMs are to be distributed more widely across all types of Navy surface ships, and new 
operational concepts for Navy surface ship formations are to be implemented. The aim of 
distributed lethality is to boost the surface fleet’s capability for attacking enemy ships and make it 
less possible for an enemy to cripple the U.S. fleet by concentrating its attacks on a few very- 
high-value Navy surface ships (particularly the Navy’s aircraft carriers).’ Perspectives on whether 


“ These include the following: operating ships in ways that make it hard for others to detect and accurately track Navy 
ships; jamming or destroying enemy targeting sensors; interfering with the transmission of targeting data from sensors 
to weapon launchers; attacking weapon launchers (which can land-based launchers or launchers on surface ships, 
submarines, or aircraft); and countering ASCMs and ASBMs headed toward Navy ships. Navy measures for countering 
ASCMs and ASBMs headed toward Navy ships include the following: jamming a missile’s guidance system; using 
decoys of various kinds to lure enemy missiles away from Navy ships; and shooting down enemy missiles with surface- 
to-air missiles and the Phalanx Close-In Weapon System (CIWS), which is essentially a radar-controlled Gatling gun. 
Employing all these measures reflects a long-standing Navy approach of creating a multi-layered defense against 
enemy missiles, and of attacking the enemy’s “kill chain” at multiple points so as to increase the chances of breaking 
the chain. (The kill chain is the sequence of steps that an enemy must complete to conduct a successful missile attack 
on a Navy ship. This sequence includes, at a basic level of description, detecting and tracking the Navy ship, passing 
that information from sensors to the weapon launcher, launching the weapon, and guiding the weapon all the way to the 
Navy ship. Interfering with any one of these actions can break the kill chain and thereby prevent or defeat the attack.) 


° See, for example, Andrew F. Krepinevich, Maritime Warfare in a Mature Precision-Strike Regime, Washington, 
Center for Strategic and Budgetary Assessments, 2014, 128 pp. For more on China’s ASCMs and ASBMs, see CRS 
Report RL33153, China Naval Modernization: Implications for U.S. Navy Capabilities—Background and Issues for 
Congress, by Ronald O'Rourke. 


ASCMs and ASBMs are not the only reasons that some observers are concerned about the future survivability of U.S. 
Navy surface ships in combat situations; observers are also concerned about threats to U.S. Navy surface ships posed 
by small boats, mines, and torpedoes. 


6 See, for example, Phillip E. Pournelle, “The Deadly Future of Sea Control,” U.S. Naval Institute Proceedings, July 
2015: 26-31. 


T See, for example, Thomas Rowden, Peter Gumataotao, and Peter Fanta, “Distributed Lethality,” U.S. Naval Institute 
Proceedings, January 2015: 18-23; Sam LaGrone, “SNA: Navy Surface Leaders Pitch More Lethal Ships, Surface 
Action Groups,” USNI News, January 14, 2015; Kris Osborn, “Navy Unveils New Surface Warfare Strategy,” 
Military.com, January 14, 2015; Sydney J. Freedberg Jr., “‘If It Floats, It Fights,’: Navy Seeks ‘Distributed Lethality,” 
Breaking Defense, January 14, 2015; Mike McCarthy and Megan Eckstein, “Navy Eyeing A ‘Hunter Killer’ Surface 
(continued...) 


Congressional Research Service 2 


Navy Lasers, Railgun, and Hypervelocity Projectile: Background and Issues for Congress 


it would be cost effective to spend money spreading offensive weapons across a wider array of 
Navy surface ships might be influenced by views on whether those surface ships can adequately 
defend themselves against enemy missiles. 


Depth of Magazine and Cost Exchange Ratio 


Two key limitations that Navy surface ships currently have in defending themselves against 
ASCMs and ASBMs are limited depth of magazine and unfavorable cost exchange ratios. Limited 
depth of magazine refers to the fact that Navy surface ships can use surface-to-air missiles 
(SAMs) and their Close-in Weapon System (CIWS) Gatling guns to shoot down only a certain 
number of enemy unmanned aerial vehicles (UAVs) and anti-ship missiles before running out of 
SAMs and CIWS ammunition*—a situation (sometimes called “going Winchester”), that can 
require a ship to withdraw from battle, spend time travelling to a safe reloading location (which 
can be hundreds of miles away),’ and then spend more time traveling back to the battle area. 


Unfavorable cost exchange ratios refer to the fact that a SAM used to shoot down a UAV or anti- 
ship missile can cost the Navy more (perhaps much more) to procure than it cost the adversary to 
build or acquire the UAV or anti-ship missile. In the FY2016 defense budget, procurement costs 
for Navy SAMs range from about $900,000 per missile to several million dollars per missile, 
depending on the type.'° 


In combat scenarios against an adversary with a limited number of UAVs and anti-ship missiles, 
an unfavorable cost exchange ratio can be acceptable because it saves the lives of Navy sailors 
and prevents very expensive damage to Navy ships. But in combat scenarios (or an ongoing 
military capabilities competition) against a country such as China that has many UAVs and anti- 
ship missiles and a capacity for building or acquiring many more, an unfavorable cost exchange 
ratio can become a very expensive—and potentially unaffordable—approach to defending Navy 
surface ships against UAVs and anti-ship missiles, particularly in a context of constraints on U.S. 
defense spending and competing demands for finite U.S. defense funds. 


(...continued) 


Fleet, Would Require Upgunning Existing Ship Fleets,” Defense Daily, January 15,2015: 1-3; Richard Scott, 
“Offensive Language: USN Sets Out Surface Firepower Strategy,” Jane’s International Defence Review, May 2015: 
42-47; Megan Eckstein, “Navy Studying Implications of Distributed Lethality in Wargames Series,” USNI News, July 
9, 2015; Lara Seligman, “Navy Establishes Task Force To Study Impact of Distributed lethality,” Inside the Navy, July 
10, 2015. 


8 Navy cruisers have 122 missile cells; Navy destroyers have 90 or 96 missile cells. Some of these cells are used for 
storing and launching Tomahawk land attack cruise missiles or anti-submarine rockets. The remainder are available for 
storing and launching SAMs. A Navy cruiser or destroyer might thus be armed with a few dozen or several dozen 
SAMs for countering ASCMs and ASBMs. Countering ASCMs or ASBMs with SAMs might sometimes require 
shooting two SAMs at each ASCM or ASBM. 


° The missile cells on a Navy cruiser or destroyers are clustered together in an installation called a Vertical Launch 
System (VLS). VLS cells cannot be reloaded while the ship is underway; a ship needs to return to a port or a calm 
anchorage to reload its VLS. 


'© Unit procurement costs for ship-launched SAMs in the FY2016 are as follows: about $900,000 for the Rolling 
Airframe Missile (RAM), about $1.1 million to about $1.5 million for the Evolved Sea Sparrow Missile (ESSM), about 
$3.9 million for the SM-6 Block 1 missile, about $14 million for the SM-3 Block 1B missile, and more than $20 
million for theSM-3 Block IIA missiles. RAM and ESSM are short-range missiles for defense against aircraft and 
ASCMs. The SM-6 Block 1 is a medium-range missile used for both defense against aircraft and ASCMs, and terminal 
(i.e., endo-atmospheric) defense against theater-range ballistic missiles. The SM-3 Block 1B and SM-3 Block IIA are 
used for mid-course (i.e., exo-atmospheric) defense against theater-range ballistic missiles. 
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SSLs, EMRG, and HVP offer a potential for dramatically improving depth of magazine and the 
cost exchange ratio: 


e Depth of magazine. SSLs are electrically powered, drawing their power from 
the ship’s overall electrical supply, and can be fired over and over, indefinitely, as 
long as the SSL continues to work and the ship has fuel to generate electricity. 
The EMRG’s projectile and the HVP (which are one and the same—see next 
section) can be stored by the hundreds in a Navy surface ship’s weapon 
magazine." 


e Cost exchange ratio. An SSL can be fired for a marginal cost of less than one 
dollar per shot (which is the cost of the fuel needed to generate the electricity 
used in the shot), while the EMRG’s projectile/HVP has an estimated unit 
procurement cost of about $25,000.” 


For additional discussion of the strategic and budgetary context in which the programs discussed 
in this report and other Navy programs may be considered, see CRS Report RL32665, Navy 
Force Structure and Shipbuilding Plans: Background and Issues for Congress, by Ronald 
O'Rourke. 


SSLs, EMRG, and HVP in Brief 
SSLs 


Overview 


The Navy in recent years has leveraged both significant advancements in industrial SSLs and 
decades of research and development work on military lasers done by other parts of DOD to 
make substantial progress toward deploying high-energy SSLs'* on Navy surface ships. Navy 
surface ships would use high-energy SSLs initially for countering small boats UAVs, and 
potentially in the future for countering ASCMs and ASBMs as well.'* High-energy SSLs on Navy 
ships would be short-range defensive weapons—they would counter targets at ranges of about 
one mile to perhaps eventually a few miles.’ 


"Tn July 2015, the Navy issued a request for information (RFI) to industry for the fabrication of a prototype EMRG 
mount that would store a minimum of 650 rounds. (RFI for Fabrication of Prototype Mount for Naval Railgun, 
Solicitation Number: N00024-15-R-4132, FedBizOpps.gov, July 29, 2015. See also Justin Doubleday, “Navy 
Developing Integrated Mount For Electromagnetic Railgun,” Inside the Navy, July 31, 2015.) 


'? Sources for cost of HVP: David Martin, “Navy’s Newest Weapon Kills at Seven Times the Speed of Sound,” CBS 
News (cbssnews.com), April 7, 2014; Kris Osborn, “Navy Will Test its Electromagnetic Rail Gun aboard DDG 1000,” 
DefenseTech, April 15, 2015. 


'3 Tn discussions of potential Navy shipboard lasers, a high-energy laser is generally considered to be a laser with a 
beam power of at least 10 kilowatts (kW). 


'4 Tn general, lasers would counter small boats and missiles by heating and burning holes in their skins, and causing 
thermal damage to their interiors. Lasers can also be used to “dazzle” (i.e., interfere with) electro-optical sensors on a 
boat or missile. 

'S The Navy has also performed research and development work on a different kind of laser, called the free electron 
laser (FEL). In recent years, Navy research and development work on potential shipboard lasers has shifted more to 
SSLs. For background information on the FEL, see CRS Report R41526, Navy Shipboard Lasers for Surface, Air, and 
Missile Defense: Background and Issues for Congress, by Ronald O'Rourke. 
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In addition to a low marginal cost per shot and deep magazine, potential advantages of shipboard 
lasers include fast engagement times, an ability to counter radically maneuvering missiles, an 
ability to conduct precision engagements, and an ability to use lasers for graduated responses 
ranging from detecting and monitoring targets to causing disabling damage. Potential limitations 
of shipboard lasers relate to line of sight; atmospheric absorption, scattering, and turbulence 
(which prevent shipboard lasers from being all-weather weapons); an effect known as thermal 
blooming that can reduce laser effectiveness; countering saturation attacks; possible adversary 
use of hardened targets and countermeasures; and risk of collateral damage, including damage to 
aircraft and satellites and permanent damage to human eyesight, including blinding. These 
potential advantages and limitations are discussed in greater detail in the Appendix. 


Selected Key Developments 
Key developments in the Navy’s high-energy SSL development effort include the following: 


e Between 2009 and 2012, the Navy successfully tested a prototype SSL called the 
Laser Weapon System (LaWS) against UAVs in a series of engagements that took 
place initially on land and subsequently on a Navy ship at sea. 


e Between 2010 and 2011, the Navy tested another prototype SSL called the 
Maritime Laser Demonstration (MLD) in a series of tests that culminated with an 
MLD installed on a Navy ship successfully engaging a small boat. 


e In April 2013, the Navy announced that it planned to install LaWS on the USS 
Ponce (pronounced pon-SAY)—a converted amphibious ship that is operating in 
the Persian Gulf as an interim Afloat Forward Staging Base (AFSB[I]) 8 _to 
conduct evaluation of shipboard lasers in an operational setting against swarming 
boats and swarming UAVs.’’ The system was installed in August 2014 (see 
Figure 1, Figure 2, and Figure 3). 


e In March 2014, it was reported that the Navy anticipated moving to a shipboard 
laser program of record in “the FY2018 time frame” and achieving an initial 
operational capability (IOC) with a shipboard laser in FY2020 or FY2021."8 


'© An AFSB operates as a “mother ship” for Navy helicopter and small boat operations. The Ponce is serving as an 
interim AFSB pending the arrival of a new AFSB that is currently being built. 


'7 “Navy Leaders Announce Plans for Deploying Cost-Saving Laser Technology,” Navy News Service, April 8, 2013; 
Thom Shanker, “Navy Deploying Laser Weapon Prototype Near Iran,” New York Times, April 9, 2013: 4; Mike 
McCarthy, “Navy Deploying Laser For Taking Out Drones,” Defense Daily, April 9, 2013; Graham Warwick, “U.S. 
Navy Planning Gulf Deployment For Laser Weapon,” Aerospace Daily & Defense Report, April 9, 2013: 6; Megan 
Eckstein, “Navy-Built Laser Weapon System Will Begin Demo On Ponce In Early 2014,” Inside the Navy, April 15, 
2013. See also Lara Seligman, “Navy-built LaWS To Begin Demo This Summer, IOC Slated For FY-20-21,” Inside 
the Navy, March 24, 2014; Office of Naval Research, “All Systems Go: Navy’s Laser Weapon Ready for Summer 
Deployment,” Navy News Service, April 7, 2014. 


Swarming refers to the use of boats and UAVs in large numbers, or swarms, in an attempt to confuse and overwhelm a 
target ship’s defensive systems. 


'8 Lara Seligman, “Navy-built LaWS To Begin Demo This Summer, IOC Slated For FY-20-21,” Inside the Navy, 
March 24, 2014. A program of record, or POR, is a term sometimes used by DOD officials that means, in general, a 
program in the Future Years Defense Plan (FYDP) that is intended to provide a new, improved, or continuing materiel, 
weapon, or information system or service capability in response to an approved need. The term is sometimes used to 
refer to a program in a service’s budget for procuring and deploying an operational weapon system, as opposed to a 
research and development effort that might or might not eventually lead to procurement and deployment of an 
operational weapon system. 
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In December 2014, the Navy declared LaWS on the Ponce to be an “operational” 
system.” 


In January 2016, the Navy stated that it anticipated releasing a directed energy 
weapon roadmap in February 2016.” 


DA December, 11, 2014, press report stated 


The Navy’s first-of-a-kind laser deployed on a vessel sailing in the Persian Gulf has been declared 
operational and can be used by the crew to defend itself against potential threats, the service’s head 
of the Office of Naval Research said on Wednesday [December 10, 2014]. 


Rear Adm. Matthew Klunder told reporters on a conference call that Central Command has been 
green lighted to use the laser in the event of a threat, approval that has been passed along to the 
ship’s commanding officer. The 30-kilowat laser, known as the Laser Weapon System, or LaWS, 
was installed on the USS Ponce in August [2014]. 


The ship later departed for the Persian Gulf and the LaWS successfully carried out operational 
testing recently by striking a fast attack boat and drone, Klunder said, adding that this marks the 
“historic” first ever operational deployment of a directed energy weapon. 


(Mike McCarthy, “Navy Authorized To Use Ship-Based Laser In Battle,” Defense Daily, 
December 11, 2014: 3. See also Sam LaGrone, “U.S. Navy Allowed to Use Persian Gulf Laser for 
Defense,” USNI News, December 10, 2014; Philip Ewing, “Navy Declares Laser Weapon 
‘Operational,’” Politico Pro (Pro Defense Report), December 10, 2014.) 


The Navy testified on February 24, 2016, that 


° Justin Doubleday, “Winter: Navy Directed-Energy Strategy To Be Released This Month,” Inside the Navy, February 


1, 2016. 


the Solid State Laser Quick Reaction Capability (SSL-QRC) was fielded as a science and 
technology demonstration aboard the USS PONCE. It was successfully demonstrated as an 
effective weapon system and was subsequently transitioned to the fleet in the Central Command 
area of responsibility and is now an operational system. 


(Statement of Rear Admiral Mathias W. Winter, United States Navy, Chief of Naval Research, 
Before the Emerging Threats and Capabilities Subcommittee of the House Armed Services 
Committee on The Fiscal Year 2017 Budget Request, February 24, 2016, p. 15.) 
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Figure |.Laser Weapon System (LaWS) on USS Ponce 
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Source: Navy photograph dated November |6, 2014, accompanying David Smalley, “Historic Leap: Navy 
Shipboard Laser Operates in Arabian Gulf,” Navy News Service, December 10, 2014, accessed August 12, 2015, at 
http://www.navy.mil/list_all-asp?id=84805. 


Figure 2. Laser Weapon System (LaWS) on USS Ponce 


Source: Navy photograph dated November |7, 2014, accompanying David Smalley, “Historic Leap: Navy 


Shipboard Laser Operates in Arabian Gulf,” Navy News Service, December 10, 2014, accessed August 12, 2015, at 
http://www.navy.mil/list_all.asp?id=84805. 
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Figure 3. Laser Weapon System (LaWS) on USS Ponce 
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Source: Navy photograph dated November | 6, 2014, accompanying David Smalley, “Historic Leap: Navy 
Shipboard Laser Operates in Arabian Gulf,” Navy News Service, December 10, 2014, accessed August 12, 2015, at 
http://www.navy.mil/list_all-asp?id=84805. 


SSL Technology Maturation (SSL-TM) Program 


LaWS has a reported beam power of 30 kilowatts (kW),”’ which is strong enough to counter 
small boats and UAVs. As a follow-on effort to LaWS and MLD, the Navy initiated the SSL 
Technology Maturation (SSL-TM) program, in which industry teams led by BAE Systems, 
Northrop Grumman, and Raytheon, among others, competed to develop a shipboard laser with a 
beam power of 100 kW to 150 kW, which would provide increased effectiveness against small 


71 See, for example, Mike McCarthy, “Navy Authorized To Use Ship-Based Laser In Battle,” Defense Daily, December 
11, 2014: 3. 
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boats and UAVs.” Boosting beam power further—to something like 200 kW or 300 kW—could 
permit a laser to counter at least some ASCMs. Even stronger beam powers—on the order of at 
least several hundred kW, if not one megawatt (MW) or more—could improve a laser’s 
effectiveness against ASCMs and enable it to counter ASBMs.”* 


On October 22, 2015, DOD announced that it had selected Northrop Grumman as the winner of 
the SSL-TM competition. DOD’s contract-award announcement stated: 


Northrop Grumman Space and Mission Systems Corp., Redondo Beach, California, is 
being awarded a $53,151,809 cost-plus-fixed-fee contract for the Solid State High Power 
Laser Weapon System Demonstrator (LWSD) program.... The Office of Naval Research 
seeks to continue the advancement of SSL weapon system designs, architectures, and 
component technologies. The government believes that improvements in lethality may be 
achieved through maturation and optimization of a variety of system characteristics, 
including laser power, beam quality, beam director architecture, and other physical and 
optical aspects of the laser, beam director, and system design. Leveraging our experience 
and internal investments, the Northrop Grumman team is ready to fully support the three 
phases of the LWSD program. This contract contains options, which if exercised, will 
bring the contract value to $91,057,597. Work will be performed in Redondo Beach, 
California, and is expected to be completed Oct. 21, 2016. If options are exercised, work 
will continue through July 7, 2018.... This contract was competitively procured under the 
Office of Naval Research broad agency announcement 15-0005 entitled “Solid State, 
High Power Laser Weapon System Demonstrator (LWSD) Design, Development and 
Demonstration for Surface Navy, USN.” Six proposals were received in response to this 
solicitation.” 


A December 22, 2016, Northrop Grumman news release about the October 22, 2016, contract 
award stated: 


During Phase | of the LWSD contract, Northrop Grumman will develop a detailed design 
for the new system. Phase 2 will include assembly and ground test of the system, while 
Phase 3 will comprise at-sea testing of the system aboard the Navy's Self Defense Test 
Ship (SDTS). The Navy will lead this testing with Northrop Grumman providing 
technical support. The SDTS is the former USS Paul F. Foster (DD-964). 


According to Renard, Northrop Grumman's LWSD is well suited to support the Navy's 
planned initial testing on the SDTS. The company has designed its system to be installed, 
however, with minimal modification or additional costs, for demonstration on the Navy's 
DDG-51 FLT II class destroyers.” 


2 For more on the SSL-TM program, see Office of Naval Research, “Solid-State Laser Technology Maturation 
Program,” accessed August 11, 2015, at http://www.onr.navy.mil/Media-Center/Fact-Sheets/Solid-State-Laser- 
Technology-Maturation-Program.aspx; Office of Naval Research, “Solid State Laser Technology Maturation 
Program,” September 2012, accessed August 11, 2015, at http://www.onr.navy.mil/~/media/Files/Fact-Sheets/35/Solid- 
State-Laser-Technology-Maturation-Program-2012-a.ashx; Office of Naval Research, “Research and 
Development/Technology Maturation of Solid State High Power Laser Weapon Systems, Subsystems, and/or 
Components for Surface Navy, USN, Broad Agency Announcement (BAA),” ONR BAA # 12-019, 2012, accessed 
August 11, 2015, at http://www.onr.navy.mil/~/media/files/funding-announcements/baa/2012/12-019.ashx; Future 
Force, “Developing a High-Energy Laser for the Navy,” January 23, 2015, accessed August 11, 2015, at 
http://futureforce.navylive.dodlive.mil/2015/01/high-energy-laser/. 

°3 Ror additional discussion, see CRS Report R41526, Navy Shipboard Lasers for Surface, Air, and Missile Defense: 
Background and Issues for Congress, by Ronald O'Rourke, particularly the section entitled “Required Laser Power 
Levels for Countering Targets” and Appendix A on “Laser Power Levels Required to Counter Targets.” 

24 DOD contract award announcements for October 22, 2015, accessed December 18, 2015, at: 

http://w ww.defense.gov/News/Contracts/Contract-View/Article/625630. 


°5 “US Navy Selects Northrop Grumman to Design and Produce Shipboard Laser Weapon System Demonstrator,” 
(continued...) 
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Figure 4 shows an artist’s rendering of LWSD installed on the Navy’s Self Defense Test Ship (the 
USS Paul F. Foster [DD-964], an old Spruance [DD-963] class destroyer). 


Figure 4. Laser Weapon System Demonstrator (LWSD) on Self Defense Test Ship 
Artist’s rendering 


Source: Cropped version of image accessed on March 18, 2016, at 
http://media.globenewswire.com/cache/|89/hires/394 | 2.jpg. 


Figure 5 is a detail from the above photo. 


(...continued) 

December 22, 2016, accessed March 18, 2016, at: 
http://www.globenewswire.com/newsarchive/noc/press/pages/news_releases.html?d=10158731 . See also Richard 
Scott, “Northrop Grumman To Build on MLD for SSL Demonstrator,” IHS Jane’s International Defence Review, 
February 2016: 5. 
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Figure 5. Laser Weapon System Demonstrator (LWSD) on Self Defense Test Ship 


Artist’s rendering 


Source: Cropped version of image accessed on March 18, 2016, at 
http://media.globenewswire.com/cache/|89/hires/394 | 2.jpg. 


Figure 6 Is an Office of Naval Research (ONR) graphic illustration of the LWSD’s major 
components. 
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Figure 6. ONR Graphic of LWSD Components 
Artist’s rendering 
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Source: Slide from February 2016 ONR briefing to CRS on SSL-TM program, received from Navy Office of 
Legislative Affairs February 26, 2016. 


Directed Energy Roadmap 
A July 28, 2015, press report stated: 


[Secretary of the Navy Ray] Mabus said he would release a DE [directed energy]”° 
roadmap this fall that “charts our course for research, development, and fielding of high 
power radio frequency weapons, lasers, and directed energy countermeasures. And I will 
follow it up with my guidance to the Program Objective Memorandum for [Fiscal Year 


2018],”’ which, importantly, establishes a resource sponsor and a program of record.”... 


Also meant to help quicken the pace of progress, the Office of Naval Research will take 
lessons learned from the [USS] Ponce to inform the Solid State Laser Technology 
Maturation program that aims to produce a 100-150 kilowatt laser prototype for at-sea 
testing in 2018, or sooner if possible. Rear Adm. Bryant Fuller, Naval Sea Systems 
Command (NAVSEA) chief engineer, said... that everything the Navy learned about rules 


°6 Tasers and another class of weapons called high-power microwave (HPM) weapons are referred to collectively as 
directed-energy weapons because they achieve their effects by directing electromagnetic energy at their targets. 


°1 The Program Objective Memorandum (POM) is an internal DOD document that guides the preparation of a budget 
for a particular fiscal year. 
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of engagement and how to use LaWS in an operational environment would apply to 
larger laser weapons as well. Leveraging the operational knowledge Ponce gained will 
help the Navy field whatever comes out of the SSL-TM effort much more rapidly. 


In the meantime, Mabus said the Laser Weapon System (LaWS) will continue its work in 
the Middle East after early success led officials to extend its deployment.”* 


EMRG 


In addition to SSLs, the Navy since 2005 has been developing EMRG, a cannon that uses 
electricity rather than chemical propellants (i.e., gunpowder charges) to fire a projectile.” In 
EMRG, “magnetic fields created by high electrical currents accelerate a sliding metal conductor, 
or armature, between two rails to launch projectiles at [speeds of] 4,500 mph to 5,600 mph,””? or 
roughly Mach 5.9 to Mach 7.4 at sea level.*! Like SSLs, EMRG draws its power from the ship’s 
overall electrical supply.*” The Navy originally began developing EMRG as a naval surface fire 
support (NSFS) weapon for supporting U.S. Marines operating ashore, but subsequently 
determined that the weapon also has potential for defending against ASCMs and ASBMs.”? In 
response to Section 243 of the FY2012 National Defense Authorization Act (H.R. 1540/P.L. 112- 
81 of December 31, 2011), the Navy in September 2012 submitted to the congressional defense 
committees a report on the EMRG development effort.** 


Following tests with early Navy-built EMRG prototypes, the Navy funded the development of 
two industry-built EMRG prototype demonstrators, one by BAE Systems and the other by 
General Atomics (see Figure 7 and Figure 8). 


°8 Megan Eckstein, “Mabus: Adversaries Showing Interest in Directed Energy; Navy Needs to Move Faster,” USNI 
News, July 28, 2015. 


>? Because it uses electricity rather than a powder charge to accelerate the projectile, Navy officials sometimes refer to 
EMRG as a launcher rather than a gun or cannon. 


> Grace Jean, “With a Bang, Navy Begins Tests on EM Railgun Prototype Launcher,” Navy News Service, February 
28, 2012, accessed August 12, 2015, at http://www.navy.mil/submit/display.asp?story_id=65577. 


3! The speed of sound in air (i.e., Mach 1), varies with altitude; at sea level, it is approximately 761 miles an hour. (See 
for example, the table entitled “Speed of Sound at Different Altitudes,” accessed August 12, 2015, at 
http://w ww.fighter-planes.com/jetmach1.htm. 


* Unlike SSLs, however, EMRG is not a directed energy weapon, because it achieves its effects by firing a physical 
projectile at the target, not by directing electromagnetic energy at the target. See also footnote 26. 


33 For a recent article discussing the use of EMRG in countering ASCMs and ASBMs, see Sam LaGrone, “Navy Wants 
Rail Guns to Fight Ballistic and Supersonic Missiles Says RFI,” USNI News, January 5, 2015. 


*4 U.S. Navy, Electromagnetic Railgun System: Final Report to the Congressional Defense Committees, August 2012, 
with cover letters dated September 18, 2012. For a press report discussing the Navy’s report to Congress, see Dan 
Taylor, “Stackley: Navy Identifies Four Technical Hurdles To Railgun Development,” Inside the Navy, November 19, 
2012. 
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Figure 7. Industry-Built EMRG Prototype Demonstrator 
BAE prototype 


a 


Source: Navy photograph dated July 8, 2014, associated with Office of Naval Research Public Affairs, “From 
Research to Railgun: Revolutionary Weapon at Future Force EXPO,” Navy News Service, January 13, 2015, 
accessed August |2, 2015, at http://www.navy.mil/submit/display.asp?story_id=85 | 66. 
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Figure 8. Industry-Built EMRG Prototype Demonstrator 


General Atomics prototype 


Source: navy photograph dated July 8, 2014, accessed August 12, 2015, at 
http://www.navy.mil/view_image.asp?id=| 80994. 


The two industry-built prototypes are designed to fire projectiles at energy levels of 20 to 32 
megajoules,** which is enough to propel a projectile 50 to 100 nautical miles.*° (Such ranges 
might refer to using the EMRG for NSFS missions. Intercepts of ASCMs and ASBMs might take 
place at much shorter ranges.) The Navy began evaluating the two industry-built prototypes in 
2012. 


In April 2014, the Navy announced that it plans to temporarily install a prototype EMRG aboard a 
Navy Joint High Speed Vessel (JHSV) in FY2016, for use in at-sea tests.*” Figure 9 is an artist’s 
rendering of that installation. 


In January 2015, it was reported that the Navy is projecting that EMRG could become operational 
ona Navy ship between 2020 and 2025.** In April 2015, it was reported that the Navy is 
considering installing an EMRG on a Zumwalt (DDG-1000) class destroyer by the mid-2020s.” 


°° The Navy states that “a megajoule is a measurement of energy associated with a mass traveling at a certain velocity. 
In simple terms, a one-ton vehicle moving at 100 mph equals a magajoule of energy.” (Office of Naval Research Public 
Affairs, “Navy Sets New World Record with Electromagnetic Railgun Demonstration,” Navy News Service, December 
10, 2010, accessed August 12, 2015, at http://www.navy.mil/submit/display.asp?story_id=57690.) 

6 Grace Jean, “With a Bang, Navy Begins Tests on EM Railgun Prototype Launcher,” Navy News Service, February 
28, 2012, accessed August 12, 2015, at http://www.navy.mil/submit/display.asp?story_id=65577. 

37 Naval Sea Systems Command Office of Corporate Communication, “Navy to Deploy Electromagnetic Railgun 
Aboard JHSV,” Navy News Service, April 7, 2014, accessed August 12, 2015, at 
http://www.navy.mil/submit/display.asp?story_id=80055. 

38 Sam LaGrone, “Navy Wants Rail Guns to Fight Ballistic and Supersonic Missiles Says RFI,” USNI News, January 5, 
2015. 

° Sam LaGrone, “Navy Considering Railgun for Third Zumwalt Destroyer,” USNI News, February 5, 2015 (updated 
(continued...) 
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Figure 9. EMRG Prototype Demonstrator Installed on a JHSV 
Artist’s rendering 


Source: Briefing slide entitled “FY16 At-Sea Test of Railgun” in Navy briefing entitled “Railgun Program 
Overview,” undated but posted at InsideDefense.com on April 14, 2015. (InsideDefense.com states that the 
briefing was presented at a public conference on April 14, 2015.) 


HVP 


As the Navy was developing EMRG, it realized that the guided projectile being developed for 
EMRG could also be fired from 5-inch and 155mm powder guns.’ Navy cruisers each have two 


(...continued) 


February 11, 2015); Mike McCarthy, “Navy Aiming To Put Railgun On Third Zumwalt Destroyer,” Defense Daily, 
February 6, 2015; Kris Osborn, “Navy Will Test its Electromagnetic Rail Gun aboard DDG 1000,” DefenseTech, April 
15, 2015. For more on Zumwalt-class destroyers, see CRS Report RL32109, Navy DDG-51 and DDG-1000 Destroyer 
Programs: Background and Issues for Congress, by Ronald O'Rourke. 


“° The Navy describes the HVP as “a next generation, common, low drag, guided projectile capable of completing 
multiple missions for gun systems such as the Navy 5-Inch, 155-mm, and future railguns.... HVP’s low drag 
aerodynamic design enables high velocity, maneuverability, and decreased time-to-target. These attributes coupled with 
accurate guidance electronics provide low cost mission effectiveness against current threats and the ability to adapt to 
air and surface threats of the future.” (Office of Naval Research, Hypervelocity Projectile,” September 2012, accessed 
August 14, 2015, at http://www.onr.navy.mil/~/media/Files/Fact-Sheets/35/Hypervelocity-Projectile-2012B.ashx.) The 
Navy states that HVP weighs 23 pounds. (Source: David Martin, “Navy’s Newest Weapon Kills at Seven Times the 
Speed of Sound,” CBS News (cbssnews.com), April 7, 2014.) 


BAE Systems states that HVP is 24 inches long and weighs 28 pounds, including a 15-pound payload. The total length 
and weight of an HVP launch package, BAE Systems states, is 26 inches and 40 pounds. BAE states that the maximum 
rate of fire for HVP is 20 rounds per minute from a Mk 45 5-inch gun, 10 rounds per minute from the 155mm gun on 
DDG-1000 class destroyers (called the Advanced Gun System, or AGS), and 6 rounds per minute from EMRG. HVP’s 
firing range, BAE Systems states, is more than 40 nautical miles (when fired from a Mk 45 Mod 2 5-inch gun), more 
than 50 nautical miles (Mk 45 Mod 4 5-inch gun), more than 70 nautical miles (155mm gun on DDG-1000 class 
destroyers), and more than 100 nautical miles (EMRG). (BAE Systems, “Hypervelocity Projectile (HVP),” 2014, 
(continued...) 
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5-inch guns, and most Navy destroyers each have one 5-inch gun. The Navy’s three new Zumwalt 
class (DDG-1000) destroyers, which are under construction, each have two 155mm guns. 


The projectile is a hypervelocity projectile when fired from either EMRG or a powder gun, but 
the term HVP tends to be used more frequently in connection with the concept of firing it from a 
powder gun. Figure 10 and Figure 11 show the HVP. 


Figure 10. Photograph Showing HVP 


Source: Navy photograph dated April 4, 2014, with a caption that reads: “Rear Adm. Matthew Klunder, chief of 
naval research, shows off a Hypervelocity Projectile (HVP) to CBS News reporter David Martin during an 
interview held at the Naval Research Laboratory's materials testing facility. The HVP is a next-generation, 
common, low drag, guided projectile capable of completing multiple missions for gun systems such as the Navy 
5-inch, 155-mm, and future railguns,” accessed August 12, 2015, at 

http://www.navy.mil/view_image.asp?id=1 74517. 


(...continued) 


accessed August 14, 2015, at http://www.baesystems.com/download/BAES_178505/hyper-velocity-projectile-hvp- 
datasheet.) 


In July 2015, the Navy issued a request for information (RFI) to industry for the fabrication of a prototype EMRG 
mount capable of handling an integrated launch weight package of 22 kg, or about 48.5 pounds. (RFI for Fabrication of 
Prototype Mount for Naval Railgun, Solicitation Number: N00024-15-R-4132, FedBizOpps.gov, July 29, 2015. See 
also Justin Doubleday, “Navy Developing Integrated Mount For Electromagnetic Railgun,” Inside the Navy, July 31, 
2015.) 
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Figure 11. HVP 
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Source: Slide 7 from Navy briefing entitled “Electromagnetic Railgun,” NDIA Joint Armaments Forum, 
Exhibition & Technology Demonstration, May 14, 2014, LCDR Jason Fox, USN, Assistant PM [Program 
Manager], Railgun Ship Integration, Distribution A, Approved for Public Release, accessed August 13, 2015, at 
http://www.dtic.mil/ndia/20 | 4armaments/WedFox.pdf. 


When fired from 5-inch powder guns, the projectile achieves a speed of roughly Mach 3, which is 
roughly half the speed it achieves when fired from EMRG, but more than twice the speed of a 
conventional 5-inch shell fired from a 5-inch gun.*' This is apparently fast enough for countering 
at least some ASCMs. The Navy states that “The HVP—combined with the MK 45 [5-inch 
gun]“*—will support various mission areas including naval surface fire support, and has the 
capacity to expand to a variety of anti-air threats, [and] anti-surface [missions], and could expand 
the Navy's engagement options against current and emerging threats.” 


One advantage of the HVP/5-inch gun concept is that the 5-inch guns are already installed on 
Navy cruisers and destroyers, creating a potential for rapidly proliferating HVP through the 
cruiser-destroyer force, once development of HVP is complete and the weapon has been 


“! Source: Sam LaGrone, “Updated: Navy Researching Firing Mach 3 Guided Round from Standard Deck Guns,” USNI 
News, June 1, 2015 (updated June 2, 2015). 

” The type of 5-inch gun on Navy cruisers and destroyers is called the Mark 45. 

‘3 Naval Surface Warfare Center Dahlgren Division Corporate Communications, “DEPSECDEF Loads HVP on Test 
Range, Observes Repetitive Rate Electromagnetic Railgun's Commissioning Series,” Navy News Service, May 8, 2015, 
accessed August 12, 2015, at http://www.navy.mil/submit/display.asp?story_id=86987. 
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integrated into cruiser and destroyer combat systems. Figure 12 shows HVP launch packages 
configured for 5-inch guns, 155mm guns, and EMRG. 


Figure 12. HVP Launch Packages 
Launch packages for 5-inch gun, 155mm gun, and EMRG 


5° Compatible HVP 


EM Raligun Compatible H¥F 


Source: BAE Systems, “Hypervelocity Projectile (HVP),” 2014, accessed August 14, 2015, at 
http://www.baesystems.com/download/BAES_178505/hyper-velocity-projectile--datasheet. 


Figure 13 is a slide showing the potential application of HVP to 5-inch power guns, 155mm 
powder guns, and EMRG. The first line of the slide, for example, discusses HVP’s use with 5- 
inch powder guns, stating that it uses a high-explosive (HE) warhead for the NSFS mission;™ that 
a total of 113 5-inch gun barrels are available in the fleet (which could be a reference to 22 
cruisers with two guns each, and 69 destroyers with one gun each); and that as a game-changing 
capability, it is guided and can be used at ranges of up to 26 nautical miles to 41 nautical miles for 
NSFS operations, for countering ASCMs, and for anti-surface warfare (ASuW) operations (i.e., 
attacking surface ships and craft). 


“4 The “KE” in the next line down means that when fired from EMRG, the projectile can alternatively attack targets 
using its own kinetic energy (i.e., by simply impacting the target at hypersonic speed). 
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Figure 13. HVP Application to Various Launchers 
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Source: Slide 16 from Navy briefing entitled “Electromagnetic Railgun,” NDIA Joint Armaments Forum, 
Exhibition & Technology Demonstration, May 14, 2014, LCDR Jason Fox, USN, Assistant PM [Program 
Manager], Railgun Ship Integration, Distribution A, Approved for Public Release, accessed August 13, 2015, at 
http://www.dtic.mil/ndia/20 | 4armaments/WedFox.pdf. 


Figure 14 is a not-to-scale illustration of how HVPs fired from EMRGs and 5-inch guns can be 
used to counter various targets, including ASCMs and ASBMs. 
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Figure 14. Navy Slide Depicting Operations Against Various Target Types 
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Source: Slide 5 from Navy briefing entitled “Electromagnetic Railgun,” NDIA Joint Armaments Forum, 
Exhibition & Technology Demonstration, May 14, 2014, LCDR Jason Fox, USN, Assistant PM [Program 
Manager], Railgun Ship Integration, Distribution A, Approved for Public Release, accessed August 13, 2015, at 
http://www.dtic.mil/ndia/20 | 4armaments/WedFox.pdf. 


An April 11, 2016, press report states: 


The Pentagon wants to take a weapon originally designed for offense, flip its punch for 
defense and demonstrate by 2018 the potential for the Army and Navy to conduct missile 
defense of bases, ports and ships using traditional field guns to fire a new hypervelocity 
round guided by a mobile, ground variant of an Air Force fighter aircraft radar. 


The Strategic Capabilities Office is working with the Army, Navy and Air Force to craft 
a Hypervelocity Gun Weapon System that aims, in part, to provide China and Russia an 
example of a secret collection of new U.S. military capabilities the Defense Department 
is bringing online in an effort to strengthen conventional deterrence. 


"It is a fantastic program," Will Roper, Strategic Capabilities Office director, said in a 
March 28 interview with reporters, who said the project aims "to completely lower the 
cost of doing missile defense" by defeating missile raids at a lower cost per round and, as 
a consequence, imposing higher costs on attackers.” 


A May 5, 2016, press report states: 


5 Jason Sherman, “SCO Aims To Flip The Script on Missile Defense With Hypervelocity Gun,” Inside the Navy, April 
11, 2016. 


Congressional Research Service 21 


Navy Lasers, Railgun, and Hypervelocity Projectile: Background and Issues for Congress 


Come January [2017], the Pentagon will almost assuredly have new leadership, complete 
with a new vision for how the Department of Defense should operate, organize and plan 
for the future. 


It’s a reality facing down Defense Secretary Ash Carter and Deputy Secretary Bob Work 
as they try to complete a transformation at the Pentagon, one which both men have said is 
vital to making sure the US is able to maintain its technological edge against great 
powers like Russia and China in the future. 


While Carter has made his reach-out to nontraditional communities the centerpiece of his 
initiative, Work’s focus has been the “Third Offset,” a series of technological bets, 
largely focused on man-unmanned teaming, that he believes will pay off in the future. 


So how do you make sure that a long-term project like the Third Offset keeps going 
under a new administration? 


“We have three really complimentary ways to go about this,” Work said Monday at an 
event hosted by the Atlantic Council. 


The first, he explained, is giving many options to the next administration. 


“First of all, I’m going to be central to the transition, so I am going to be able to 
personally talk with the transition team and explain to them what we have pursued and 
why we have pursued it, and let them make their own decisions,” Work said. 


“One of the things we have done in our program is build in a lot of different options that 
they can pull levers on,” Work explained. 


As an example, he pointed to the idea of an electromagnetic railgun. Initially, Work and 
his team thought that was an area that would be a major focus of development, but as 
they experimented they realized that a powder gun with a hypervelocity round could have 
almost the same impact — but at a fraction of the cost, because it did not require the 
development, testing and adaptation of a new gun. 


“We’re going to say ‘look, this is the place where [we think] you want to put your 
money,’ but we’re going to have enough money in both the electromagnetic railgun and 
the powder gun that if the new administration says ‘I really want the electromagnetic 
railgun, this is the way I want to go,’ knock yourself out,” Work said. “We’ve set you up 
for success.”*° 


Indirectly Improving Ability to Counter ASCMs and ASBMs 


As discussed earlier, SSLs currently under development have enough beam power to counter 
small boats and UAVs, but not enough to ASCMs or ASBMs. Even so, such SSLs could 
indirectly improve a ship’s ability to counter ASCMs and ASBMs by permitting the ship to use 
fewer of its SAMs for countering UAVs, and more of them for countering ASCMs and ASBMs. 
Similarly, even though HVPs fired from 5-inch powder guns would not be able to counter 
ASBMs;, they could indirectly improve a ship’s ability to counter ASBMs by permitting the ship 
to use fewer of its SAMs for countering ASCMs and more of its SAMs for countering ASBMs. 


Remaining Development Challenges 


Although the Navy in recent years has made considerable progress in developing SSLs, EMRG, 
and HVP, a number of significant development challenges remain. Overcoming these challenges 


4© Aaron Mehta, “Pentagon No. 2: How to Keep Third Offset Going in the Next Administration,” Defense News, May 


5, 2016. 
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will likely require years of additional development work, and ultimate success in overcoming 
them is not guaranteed.*’ 


SSLs 


As shown in Figure 15, remaining development challenges for SSLs include, among other things, 
making the system rugged enough for extended shipboard use, making the beam director (the 
telescope-like part of the laser that sends the beam toward the target) suitable for use in a marine 
environment (where moisture and salt in the air can be harsh on equipment), and integrating the 
system into the ship’s electrical power system and combat system. 


A January 23, 2015, blog post co-authored by the Office of Naval Research’s program officer for 
the Navy’s SSL program states: 


In the near term, many challenges remain to develop and operate high-energy laser 
systems in the maritime environment that are unique to the Navy and Marine Corps. 
Among these challenges is dealing with the heat generated as power levels increase. A 
second issue is packing sufficient power on the platform, which will require advanced 
battery, generator, power conditioning, and hybrid energy technologies. Current laser 
technologies are approximately 30 percent electrically efficient. Corrosion and 
contamination of optical windows by shipboard salt spray, dirt, and grime also are 
technical challenges. In addition, atmospheric turbulence resulting from shifting weather 
conditions, moisture, and dust is problematic. Turbulence can cause the air over long 
distances to act like a lens, resulting in the laser beam’s diffusing and distorting, which 
degrades its performance. 


Much progress has been made in demonstrating high-energy laser weapon systems in the 
maritime environment, but there is still much to be done. Additional advances will be 
required to scale power levels to the hundreds of kilowatts that will make high[-]Jenergy 
lasers systems robust, reliable, and affordable. Higher power levels are important for the 
ability to engage more challenging threats and improve the rate and range at which 
targets can be engaged. 


The programs managed by ONR are addressing these remaining issues while positioning 
this important warfighting capability toward an acquisition program and eventual 
deployment with the fleet and force.”® 


‘7 Laser skeptics sometimes note that laser proponents over the years have made numerous predictions about when 
lasers might enter service with DOD, and that these predictions repeatedly have not come to pass. Viewing this record 
of unfulfilled predictions, skeptics might argue that “lasers are X years in the future—and always will be.” Laser 
proponents acknowledge the record of past unfulfilled predictions, but argue that the situation has now changed 
because of rapid advancements in SSL technology and a shift from earlier ambitious goals (such as developing 
megawatt-power lasers for countering targets at tens or hundreds of miles) to more realistic goals (such as developing 
kilowatt-power lasers for countering targets at no more than a few miles). Laser proponents might argue that laser 
skeptics are vulnerable to what might be called cold plate syndrome (i.e., a cat that sits on a hot plate will not sit on a 
hot plate again—but it will not sit on a cold plate, either). 


48 Peter Morrison and Dennis Sorenson, “Developing a High-Energy Laser for the Navy,” Future Force, January 23, 
2015, accessed August 13, 2015, at http://futureforce.navylive.dodlive.mil/2015/01/high-energy-laser/. The authors are 
identified at the end of the post as follows: “Peter Morrison is the Office of Naval Research’s program officer for the 
Navy’s Solid-State Laser program. Dennis Sorenson is a contractor with the Office of Naval Research.” 
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Figure 15. Development Challenges for SSLs 
As of February 2013 
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Source: Slide from Navy briefing entitled “Navy Solid State Laser Program Overview,” ASNE Day 2013, Mr. 
Peter “Rollie” Morrison, ONR 35 S&T Program Office, February 22, 2013, accessed August 13, 2015, at 
https://www.navalengineers.org/ProceedingsDocs/ASNEDay201 3/Morrison_Pres.pdf. 


EMRG and HVP 


As shown in Figure 16, remaining development challenges for EMRG involve items relating to 
the gun itself (including increasing barrel life to desired levels), the projectile, the weapon’s 
electrical power system, and the weapon’s integration with the ship. Fielding HVP on cruisers and 
destroyers ships equipped with 5-inch and 155mm powder guns would additionally require HVP 
to be integrated with the combat systems of those ships. 
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Figure 16. Development Challenges for EMRG 
As of May 2014 
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Source: Slide 9 from Navy briefing entitled “Electromagnetic Railgun,” NDIA Joint Armaments Forum, 
Exhibition & Technology Demonstration, May 14, 2014, LCDR Jason Fox, USN, Assistant PM [Program 
Manager], Railgun Ship Integration, Distribution A, Approved for Public Release, accessed August 13, 2015, at 
http://www.dtic.mil/ndia/20 | 4armaments/WedFox.pdf. 


The Navy states: 


The EMRG effort began in FY 2005 with a focus on the barrel, power storage, and rail 
technology. In 2015, the Navy is testing full-scale industry advanced composite launchers 
for structure strength and manufacturability, and has advanced the pulsed-power system 
design from single-shot to actively cooled repeated rate operations. Building on the 
success of the first phase, the second phase started in 2012 with a focus on developing 
equipment and techniques to fire ten rounds per minute. Thermal-management techniques 
required for sustained firing rates are in development for both the launcher system and 
the pulsed-power system. The Office of Naval Research will develop a tactical prototype 
EMRG launcher and pulsed-power architecture suitable for advanced testing both afloat 
and ashore. Railgun demonstration has been funded to occur in FY 2016.” 


A June 2015 press report states: 


As the Navy prepares to test its electromagnetic railgun at sea for the first time in 2016, 
service leaders said one of the biggest challenges will be integrating the new technology 
onto existing platforms..... 


” U.S. Navy, U.S. Navy Program Guide 2015, p. 169. 
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[Vice Adm. William Hilarides, commander of Naval Sea Systems Command] said he is 
positive the Navy will successfully demonstrate the weapon’s ability to fire from the 
Trenton, but one of the biggest challenges will be configuring the railgun so that it fits 
within the power structure of other existing platforms. 


“Those are not 600-ton margin ships,” he said [meaning ships with 600 tons of growth 
margin available to accommodate EMRG]. “If they have 60 tons, if they have 16 tons, 
then we’ll be talking about what do we take off our existing destroyers, cruisers and other 
ships in order to get this incredible capability [on them].” 


These types of discussions are influencing ship designs as program managers look at 
what systems are indispensable and what can be exchanged, Hilarides said. 


Integrating the railgun into the fleet won’t be a swift process. 


It will be at least 10 years until the railgun is fielded on new ships and potentially 30 
years past that before the Navy considers removing powder guns from the fleet entirely 
and transitioning to energy weapons alone, according to Hilarides.”” 


Issues for Congress 


Potential Oversight Questions 


Potential oversight questions for Congress regarding Navy programs for SSLs, EMRG, and HVP 
include the following: 


e Using currently available approaches for countering ASCMs and ASBMs, how 
well could Navy surface ships defend themselves in a combat scenario against an 
adversary such as China that has large numbers of ASCMs (including advanced 
models) and ASBMs? How would this change if Navy surface ships in coming 
years were equipped with SSLs, EMRG, HVP, or some combination of these 
systems? 


e How significant are the remaining development challenges for SSLs, EMRG, and 
HVP? 


e Are current schedules for developing SSLs, EMRG, and HVP appropriate in 
relation to remaining development challenges and projected improvements in 
enemy ASCMs and ASBMs? To what degree are current schedules for 
developing SSLs, EMRG, or HVP sensitive to annual funding levels? 


e When does the Navy anticipate issuing roadmaps detailing its plans for procuring 
and installing production versions of SSLs, EMRGs, and HVP on specific Navy 
ships by specific dates? 


e Will the kinds of surface ships that the Navy plans to procure in coming years 
have sufficient space, weight, electrical power, and cooling capability to take full 
advantage of SSLs (particularly those with beam powers above 200 kW) and 
EMRG? What changes, if any, would need to be made in Navy plans for 
procuring large surface combatants (i.e., destroyers and cruisers) or other Navy 
ships to take full advantage of SSLs and EMRG? 


°° Allyson Versprille, “Integration Biggest Challenge for Railgun,” National Defense, June 2015. See also Lance M. 
Bacon, “3-Star: ‘Lot of Work’ Before Railgun Arrives in Fleet,” Navy Times, February 5, 2015. 
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e Are the funding sources for SSLs, EMRG, and HVP in Navy and Defense- Wide 
research and development accounts (see “Summary of Congressional Action on 
FY2017 Funding” below) sufficiently visible for supporting congressional 
oversight? 


Legislative Activity for FY2017 


Summary of Congressional Action on FY2017 Funding 


Funding in the defense budget for research and development work on Navy SSLs, EMRG, and 
HVP is spread across several research and development account line items (which are known as 
program elements, or PEs). The PEs shown in Table 1 capture much but not necessarily all of the 
funding for developing Navy SSLs, EMRG, and HVP. The PEs shown in the table, moreover, 
include funding for efforts other than Navy SSLs, EMRG, and HVP, so congressional changes 
from requested amounts might or might not relate to SSLs, EMRG, or HVP. 


Table |. Summary of Congressional Action on FY1I7 Funding 


In millions of dollars, rounded to nearest tenth 


Authorization Appropriation 
Program Element (PE) number, PE 
name, FY16 budget line number Req. HASC SASC Conf. HAC SAC Conf. 
06021 14N, Power Projection Applied 414 414 414 414 
Research, line 4 
0602750N, Future Naval Capabilities 165.1 165.1 165.1 157.1 
Applied Research, line 13 
0603114N, Power Projection Advanced 96.4 106.4 81.4 76.6 
Technology, line 16 
0603673N, Future Naval Capabilities 249.1 249.1 239.1 252.1 
Advanced Technology Development, line 21 
0603925N, Directed Energy and Electric 32.7 32.7 32.7 32.7 
Weapon System, line 75 
0604250D8Z, Advanced Innovative 844.9 804.9 844.9 844.9 


Technology, line 95 


Source: Table prepared by CRS based on Navy FYI7 budget submission and committee and conference 
reports. 


Notes: HASC is House Armed Services Committee; SASC is Senate Armed Services Committee; HAC is 
House Appropriations Committee; SAC is Senate Appropriations Committee; Conf. is conference agreement. 
The PEs shown in the table below capture much but not necessarily all of the funding for work on Navy SSLs, 
EMRG, and HVP. The PEs shown in the table, moreover, include funding for efforts other than Navy SSLs, 
EMRG, and HVP. 


FY2017 National Defense Authorization Act (H.R. 4909/S. 2943) 


House 


The House Armed Services Committee, in its report (H.Rept. 114-537 of May 4, 2016) on H.R. 
4909, recommended the funding levels shown in the HASC column of Table 1. The 
recommended increase of $10 million for PE 0603114N, Power Projection Advanced Technology 
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(line 16) is for “Program increase for common mount.” (Page 498) The recommended reduction 


of $40 million for PE 0604250D8Z, Advanced Innovative Technology (line 95) is for “SCO” (the 
Strategic Capabilities Office). (Page 518) H.Rept. 114-537 states: 


H.Rept. 


Common mount for electromagnetic railgun 


The budget request contained $96.4 million in PE 63114N for power projection advanced 
technology. Of this amount, $15.4 million was included for the Navy’s electromagnetic 
railgun prototype. 


The committee remains supportive of the Navy’s program for developing and deploying 
an electromagnetic railgun. The committee recognizes the growing imperative for the 
Navy to field this type of weapon, not only to increase capabilities for naval surface fire 
support and ballistic missile defense, but to also decrease the cost exchange model when 
comparing the railgun to conventional missiles or guns. However, the committee is 
increasingly concerned that the shift in emphasis to the hypervelocity projectile by the 
Strategic Capabilities Office has left the Navy with a funding gap in developing the 
requirements and design for a common mount, which is a necessary prerequisite to 
getting this capability into operational use. Therefore, the committee directs the Secretary 
of the Navy to provide a briefing to the House Committee on Armed Services by 
February 15, 2017, on the plan and milestone schedule for demonstrating and deploying a 
common railgun mount for sea- and land-based applications. 


The committee recommends $106.4 million, an increase of $10.0 million, in PE 63114N 
to support the development of a common mount for the sea-based and land-based 
electromagnetic railgun. (Page 61) 


114-537 also states: 
Strategic Capabilities Office 


The budget request contained $844.9 million in PE 64250D8Z for development activities 
of the Strategic Capabilities Office (SCO). 


Created in 2012 by the Deputy Secretary of Defense, SCO has the mission to identify, 
analyze, demonstrate, and transition game-changing applications of existing and near- 
term technology to shape and counter emerging threats. SCO is comprised of a relatively 
small number of personnel and relies on other program office personnel and resources to 
execute its mission. The committee appreciates the nature of SCO’s mission and 
sustained leanness of the organization; however, the committee notes the budget for SCO 
has grown exponentially each fiscal year. For example, the fiscal year 2017 budget 
request is nearly double the request for fiscal year 2016. 


The committee is concerned that such rapid budget growth may bring with it some risks, 
including the demands on SCO’s small staff, demands on other Department of Defense 
personnel, and impact of SCO decisions on existing programs. For example, the 
committee is aware of SCO’s inclusion on the electromagnetic railgun development, and 
subsequent reprioritizing of its planned investment in that program for fiscal year 2017, 
resulting in a funding gap that could not be covered by the program office. 


Additionally, the committee remains concerned that the transition of technologies from 
SCO has not been adequately captured and conveyed to the oversight committees. The 
report required by the committee report (H. Rept. 114-102) accompanying the National 
Defense Authorization Act for Fiscal Year 2016 has not been delivered and is now almost 
6 months late. In order to support prudent use of taxpayer resources, and to ensure proper 
oversight of these activities, the committee believes this report should be provided and 
concerns addressed before supporting full funding of planned activities. 


Therefore, the committee recommends $804.9 million, a decrease of $40.0 million, in PE 
64250D8Z for development activities of the Strategic Capabilities Office. (Page 92) 
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Section 220 of H.R. 4909 as reported states: 


H.Rept. 


H.Rept. 


SEC. 220. Designation of Department of Defense senior official with principal 
responsibility for directed energy weapons. 


Not later than 180 days after the date of the enactment of this Act, the Secretary of 
Defense shall— 


(1) designate a senior official already serving within the Department of Defense as the 
official with principal responsibility for the development and demonstration of directed 
energy weapons for the Department; and 


(2) set forth the responsibilities of that senior official with respect to such programs. 
114-537 also states: 
Five-inch precision guided projectile development for naval surface fire support 


In the committee report (H. Rept. 114-102) accompanying the National Defense 
Authorization Act for Fiscal Year 2016, the committee noted “that current surface Navy 
gunnery requirements are outdated and that new technologies such as railgun and directed 
energy weapons are nearing readiness for technology transition.” The committee 
referenced the Advanced Naval Surface Fires (ANSF) initiative and noted the ANSF was 
assessing options for providing a near-term 5-inch guided munition capability. The 
committee understands this capability would provide for improved and extended-range 
naval surface fire support. The committee continues to support the need for this precision 
guided capability and is also aware of the Hypervelocity Gun Weapon System (HGWS) 
program that is currently under consideration by the Strategic Capabilities Office (SCO). 
The committee notes the HGWS program would “flip the cost equation using 
conventional guns to defend forward bases against raids of advanced cruise and ballistic 
missiles” and believes there could be applications for use in 5-inch gun systems for naval 
surface fires support. The committee is encouraged by the development of both of these 
initiatives and expects the Navy and SCO to coordinate on these capabilities. The 
committee also expects the Navy to proceed forward with an accelerated development 
and acquisition strategy for this needed capability that is consistent with acquisition 
reform principles. (Pages 62-63) 


114-537 also states: 
Technology enablers for directed energy weapon systems 


The committee is aware that the Department of Defense has made significant advances in 
the development and operational demonstration of directed energy weapons systems. 
Each military department has demonstrated a marquee program in this area, such as the 
Navy’s Laser Weapon System deployed on the USS Ponce, the Army High Energy Laser 
Mobile Demonstrator, and the Marine Corps’ Ground Based Air Defense System. Along 
with technology demonstration activities like the Robust Electric Laser Initiative and the 
High Energy Liquid Laser Area Defense System, each of these programs demonstrated 
the increased power output and power on target necessary to develop a militarily useful 
directed energy weapon. 


However, as the Department has made progress in raising the power levels of these 
systems, it has also demonstrated the need for emphasis on development in other 
technology areas necessary to realize the full potential of laser weapons. For example, 
higher power output requires improved beam control to engage targets at greater 
distances, as well as better thermal management systems to dissipate the increased heat 
load. As the Department has been overcoming foundational technical challenges, new 
challenges have emerged that will impact the operational uses for directed energy 
weapons. 
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Therefore, the committee directs the Assistant Secretary of Defense for Research and 
Engineering, in coordination with the research components of the military departments 
and the High Energy Laser Joint Technology Office, to provide a briefing to the House 
Committee on Armed Services by January 20, 2017. This briefing should provide a 
roadmap for enabling technologies, including: 


(1) Beam directors and adaptive optics, including deformable mirrors; 
(2) Thermal management needs and capabilities; 

(3) Integration challenges with fire control systems, including potential 
future needs for fire control for laser systems; 

(4) Power architectures and power electronics needs; 

(5) Facilities and test range capabilities; and 


(6) Other areas as deemed by the Secretary. (Page 93) 


Senate 


The Senate Armed Services Committee, in its report (S.Rept. 114-255 of May 18, 2016) on S. 
2943, recommended the funding levels shown in the SASC column of Table 1. The 
recommended reduction of $15 million to PE 0603114N, Power Projection Advanced Technology 
(line 16) is for “General decrease.” (Page 481) The recommended reduction of $10 million to PE 
0603673N, Future Naval Capabilities Advanced Technology Development (line 21) is for 
“Capable manpower, and power and energy.” (Page 481).°' S.Rept. 114-255 states: 


Power projection advanced technology 


The budget request included $96.4 million in PE 63114N for power projection advanced 
technology. The committee notes that the Navy, Air Force, Defense Advanced Research 
Projects Agency, Strategic Capabilities Office, and other elements within the Department 
of Defense are all pursuing advanced power projection technologies and systems. The 
committee is concerned that these efforts are not well-coordinated and have uncertain 
pathways for transition to programs of record. In addition, the committee notes that the 
budget request represents an almost 200 percent increase over the amount enacted for 
fiscal year 2016. The committee believes that such a large increase in budget is not 
warranted and is concerned about the ability of the programs to absorb the additional 
funding. Consequently, the committee recommends a decrease of $15.0 million in PE 
63114N, but directs that this reduction not be assessed against solid state laser maturation 
efforts. (Page 52) 


Section 216 of S. 2943 as reported states: 


>! This recommended reduction of $10 million does not appear to relate (at least not directly) to lasers, the 
electromagnetic railgun, or the HVP. S.Rept. 114-255 states: 


Capable manpower and power and energy 


The budget request included $249.1 million in PE 63673N for future naval capabilities advanced 
technology developments. The activities listed under this program element include capable 
manpower and power and energy. The committee believes that the work plans for fiscal year 2017 
on these activities does not warrant the level of funding included in the budget request. For 
example, the committee notes that the research included in these two projects include development 
of new personnel and management methodologies, and capabilities in energy security. Both of 
these efforts could be better coordinated with other organizations performing similar research. 
Consequently, the committee recommends a decrease of $10.0 million in PE 63673N to be 
distributed appropriately from capable manpower and power and energy. (Page 53) 
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SEC. 216. Directed energy weapon system programs. 


(a) Inclusion of Directed Energy Weapon System programs in the rapid acquisition 
authority program.— 


(1) IN GENERAL.—Section 806(c)(1) of the Bob Stump National Defense 
Authorization Act for Fiscal Year 2003 (Public Law 107-314; 10 U.S.C. 2302 note) is 
amended by adding at the end the following new subparagraph: 


“(D) (i) In the case of any supplies and associated support services that, as determined in 
writing by the Secretary of Defense without delegation, are urgently needed to eliminate 
a deficiency in directed energy weapon systems, the Secretary may use the procedures 
developed under this section in order to accomplish the rapid acquisition and deployment 
of needed offensive or defensive directed energy weapon systems capabilities, supplies, 
and associated support services. 


“(i) For the purposes of directed energy weapon systems acquisition, the Secretary of 
Defense shall consider use of the following procedures: 


“(1) The rapid acquisition authority provided under this section. 


“(ID Use of other transactions authority provided under section 2371 of title 10, United 
States Code. 


“CID The acquisition of commercial items using simplified acquisition procedures. 


“(IV) The authority for procurement for experimental purposes provided under section 
2373 of title 10, United States Code. 


“(iii) In this subparagraph, the term ‘directed energy weapon systems’ means military 
action involving the use of directed energy to incapacitate, damage, or destroy enemy 
equipment, facilities, or personnel.”. 


(2) CONFORMING AMENDMENTS.—Section 2373 of title 10, United States Code, is 
amended— 


(A) in subsection (a), by striking “and aeronautical supplies” and inserting “, aeronautical 
supplies, and directed energy weapon systems”; and 


(B) by adding at the end of the following new subsection: 


“(c) Directed energy weapon systems defined.—In this section, the term ‘directed energy 
weapon systems’ means military action involving the use of directed energy to 
incapacitate, damage, or destroy enemy equipment, facilities, or personnel.” 


(b) Joint Directed Energy Program Office.— 


(1) REDESIGNATION.—The High Energy Laser Joint Technology Office of the 
Department of Defense is hereby redesignated as the “Joint Directed Energy Program 
Office” (in this subsection referred to as the “Office’”’). 


(2) STRATEGIC PLAN FOR DEVELOPMENT AND FIELDING OF DIRECTED 
ENERGY WEAPONS CAPABILITIES.—In addition to the functions and duties of the 
Office in effect on the day before the date of the enactment of this Act, the Office shall 
develop a strategic plan for development and fielding of directed energy weapons 
capabilities for the Department, in which the Office may define requirements for directed 
energy capabilities that address the highest priority warfighting capability gaps of the 
Department. 


(3) ACCELERATION OF DEVELOPMENT AND FIELDING OF DIRECTED 
ENERGY WEAPONS CAPABILITIES.— 


(A) IN GENERAL.—To the degree practicable, the Office shall use the policies of the 
Department that are revised pursuant to this section and new acquisition and management 
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practices established pursuant to this section to accelerate the development and fielding 
of directed energy capabilities. 


(B) ENGAGEMENT.—The Secretary shall ensure that use of policies and practices 
described in subparagraph (A) include engagement with defense and private industries, 
research universities, and unaffiliated, nonprofit research institutions. 


Regarding Section 216, S.Rept. 114-255 states: 


S.Rept. 


Directed energy weapon system programs (sec. 216) 


The committee remains concerned about the Department of Defense’s inability to field an 
operational directed energy system. The committee is aware that the military services and 
industry partners have developed sufficient directed energy weapon capabilities for 
specific scenarios—like the High Energy Laser Mobile Demonstrator (HEL—MD) to 
counter rocket, artillery and mortar for base protection purposes and the Counter 
Electronics High Powered Microwave Advanced Missile Project (CHAMP) for disabling 
an adversary’s electronics while avoiding collateral damage. These programs, as well as 
other high energy laser weapon systems, have been tested and demonstrated, but have 
failed to transition to acquisition programs of record. 


The committee notes that directed energy capabilities have the potential to support many 
operational missions in cost effective and efficient manners. In response to these factors, 
the committee recommends a provision that would amend section 806 of the Bob Stump 
National Defense Authorization Act for Fiscal Year 2003 (Public Law 107-314) to grant 
rapid acquisition authorities for directed energy weapon systems to accelerate the 
development and fielding of this technology and to help offset the gains of potential 
adversaries. 


The committee notes that since 1960, the Department of Defense has invested more than 
$6.0 billion in directed energy science and technology initiatives. However, the 
committee remains concerned that, despite this significant investment, the Department’s 
directed energy initiatives are not resourced at levels necessary to transition them to full- 
scale acquisition programs. The committee notes with concern that years of investment 
have not to date resulted in any operational systems with high energy laser capability. 


The committee highlights that the Defense Science Board Task Force on Directed Energy 
Weapon Systems and Technology Applications found that “directed energy offers 
promise as a transformational ‘game changer’ in military operations, able to augment and 
improve operational capabilities in many areas.” The task force further concluded that the 
range of potential applications is sufficient to warrant significantly increased attention to 
the scope and direction of efforts to assess, develop, and field appropriate laser, 
microwave, and millimeter wave weapons. Consistent with the findings of the task force, 
the committee believes that directed energy weapons systems offer significant benefits in 
terms of cost effectiveness, sustainability, magazine capabilities, and precision targeting. 
(Pages 46-47) 


114-255 also states: 
High energy laser joint technology office 


The budget request included $42.3 million in PE 62890F for high energy laser research. 
The committee notes that this program element funds defense high energy laser applied 
research through the High Energy Laser Joint Technology Office. However, the 
committee is concerned that the Joint Technology Office has not received sufficient 
funding in recent years to drive the maturation of high energy laser technology. As an 
example, the committee notes with concern that no laser technologies have yet been 
fielded or deployed, despite promising development and field tests. Given the importance 
of directed energy weapons systems in general as noted elsewhere in this Act, and of high 
energy laser systems in particular, the committee is concerned that budget request for this 
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program element will be insufficient for supporting the joint technology office. 
Accordingly, the committee recommends an increase of $5.0 million in PE 62890F for 
the high energy laser joint technology office. (Pages 54-55) 


S.Rept. 114-255 also states: 
Directed energy systems prototyping 


The budget request included no money in PE 64342D8Z for defense technology offsets. 
The committee notes with disappointment that the administration did not view it as a 
priority to request funds through this program element. Particularly with the high-profile 
emphasis placed on the Department of Defense’s Third Offset Strategy, the committee is 
disappointed to see this program be unfunded. In addition, as noted elsewhere in this 
report, the committee is deeply disappointed with how the technology offset funding 
enacted in fiscal year 2016 was allocated. As noted, none of the money was put towards 
directed energy, in contradiction to the clear intent of Congress that half of the money be 
used to bolster directed energy technologies. While the committee does not recommend 
additional unrestricted funds for the technology offsets program, the committee 
underscores that directed energy systems are still critical areas of work in need of greater 
support and attention. The committee believes that the Department needs to focus in 
particular on the transition from lab development to deployment and _ fielding. 
Consequently, the committee recommends a general increase of $25.0 million in PE 
64342D8Z to be used only for the purposes of directed energy systems prototyping. 
(Pages 59-60) 


S.Rept. 114-255 also states: 
Laser weapon system demonstrator 


The Committee commends the Navy for initiating and funding the Laser Weapon 
Systems Demonstrator (LWSD) and believes that this is an important step toward 
maturing technologies that could ultimately enable the deployment of a shipboard 
maritime laser weapons system. While the Committee understands that the Navy 
envisions transitioning laser weapons to a formal Program of Record in the 2020s, it 
appears that the Navy has not programmed funding beyond the LWSD sea-based tests to 
support the installation of LWSD on a DDG or for the design and procurement of a 
formal maritime laser program. 


The committee expects that the Secretary of the Navy will keep the congressional defense 
committees updated on its plan to seamlessly transition the LWSD to a shipboard 
weapons system following sea-based testing and to a formal maritime laser Program of 
Record, technical progress toward developing the capability, and programmatic steps 
being taken to move to demonstration and deployment of advanced laser systems. (Page 
70) 


FY2017 DOD Appropriations Act (H.R. 5293) 


House 


The House Appropriations Committee, in its report (H.Rept. 114-577 of May 19, 2016) on H.R. 
5293, recommended the funding levels shown in the HAC column of Table 1. The recommended 
reduction of $8 million to PE 0602750N, Future Naval Capabilities Applied Research (line 13) is 
for “FORCENET excessive growth” ($5 million), “Power and energy previously funded efforts” 
($2 million), and “Sea shield previously funded efforts” ($1 million). (Page 228) The 
recommended reduction of $19.8 million to PE 0603114N, Power Projection Advanced 
Technology (line 16) is for “Precision strike technology excess growth.” (Page 228) The 
recommended net reduction of $3 million to PE 0603673N, Future Naval Capabilities Advanced 
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Technology Development (line 21) consists of a reduction of $2 million for “Power and energy 


previously funded efforts,” a reduction of $2 million for “Sea shield previously funded efforts,” 


and an increase of $7 million for “Program increase—ASW [antisubmarine warfare] research.” 
(Page 228) 


H.Rept. 114-577 states: 


HIGH ENERGY LASERS 


The Committee is aware of efforts within the High Energy Laser Joint Technology Office 
to develop advanced, directed-energy, high energy laser weapons that have the potential 
to perform a wide variety of military missions. The Committee encourages the Secretary 
of Defense to explore further development and evaluation of this important technology. 
(Page 264) 


Directed Energy Weapon Systems Acquisition Act of 2016 (H.R. 
4964/S. 2778) 


House 


H.R. 4964 was introduced in the House on May 5, 2016. The text of H.R. 4964 as introduced 


states: 


SECTION 1. Short title. 


This Act may be cited as the “Directed Energy Weapon Systems Acquisition Act of 
2016”. 


SEC. 2. Findings. 
Congress makes the following findings: 


(1) The Committee on Armed Services of the Senate noted in the report accompanying S. 
1356 (S. Rept. 114-49; 114th Congress) that since 1960, the Department of Defense has 
invested more than $6,000,000,000 in directed energy science and technology initiatives, 
and that the Committee is concerned that, despite this significant investment, the 
Department's directed energy initiatives are not resourced at levels necessary to transition 
them to full-scale acquisition programs. 


(2) The Defense Science Board Task Force on Directed Energy Weapon Systems and 
Technology Applications (the “Task Force”) found that “directed energy offers promise 
as a transformational ‘game changer’ in military operations, able to augment and improve 
operational capabilities in many areas”. 


(3) Despite this potential, years of investment have not resulted in any operational 
systems with high energy laser capability. 


(4) The Task Force believes that the range of potential application is sufficient to warrant 
significantly increased attention to the scope and direction of efforts to assess, develop, 
and field appropriate laser, microwave, and millimeter wave weapons. 


SEC. 3. Inclusion of directed energy weapon system programs in the rapid acquisition 


authority program. 


(a) In general—Section 806(c)(1) of the Bob Stump National Defense Authorization Act 
for Fiscal Year 2003 (Public Law 107-314; 10 U.S.C. 2302 note) is amended by adding 
at the end the following new subparagraph: 


“(D) (i) In the case of any supplies and associated support services that, as determined in 
writing by the Secretary of Defense without delegation, are urgently needed to eliminate 
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a deficiency in directed energy weapon systems, the Secretary may use the procedures 
developed under this section in order to accomplish the rapid acquisition and deployment 
of needed offensive or defensive directed energy weapon systems capabilities, supplies, 
and associated support services. 


“(il) For the purposes of directed energy weapon systems acquisition, the Secretary of 
Defense shall consider use of the following procedures: 


“(1) The rapid acquisition authority provided under this section. 


“(ID Use of other transactions authority provided under section 2371 of title 10, United 
States Code. 


“CID The acquisition of commercial items using simplified acquisition procedures. 


“(IV) The authority for procurement for experimental purposes provided under section 
2373 of title 10, United States Code. 


“(ili) In this subparagraph, the term ‘directed energy weapon system’ means military 
action involving the use of directed energy to incapacitate, damage, or destroy enemy 
equipment, facilities, or personnel.”. 


(b) Conforming amendments.—Section 2373 of title 10, United States Code, is 
amended— 


(1) in subsection (a), by striking “‘and aeronautical supplies” and inserting “, aeronautical 
supplies, and directed energy weapon systems”; and 


(2) by adding at the end of the following new subsection: 


“(c) Directed energy weapon system defined —In this section, the term ‘directed energy 
weapon system’ means military action involving the use of directed energy to 
incapacitate, damage, or destroy enemy equipment, facilities, or personnel.” 


SEC. 4. Joint Directed Energy Program Office. 


(a) Redesignation—The High Energy Laser Joint Technology Office of the Department 
of Defense is hereby redesignated as the “Joint Directed Energy Program Office” (in this 
section referred to as the “Office’’). 


(b) Strategic plan for development and transition of directed energy weapons capabilities 
toward fielding.—In addition to the functions and duties of the Office in effect on the day 
before the date of the enactment of this Act, the Office shall develop a strategic plan for 
development and transition of directed energy weapons capabilities toward fielding for 
the Department, in which the Office may define requirements for directed energy 
capabilities that address the highest priority warfighting capability gaps of the 
Department. 


(c) Acceleration of development and transition of directed energy weapons capabilities 
toward fielding.— 


(1) IN GENERAL.—To the degree practicable, the Office shall use the policies of the 
Department that are revised pursuant to this Act and new acquisition and management 
practices established pursuant to this Act to accelerate the development and transition of 
directed energy capabilities toward fielding. 


(2) ENGAGEMENT.—The Secretary shall ensure that use of policies and practices 
described in paragraph (1) include engagement with defense and private industries, 
research universities, and unaffiliated, nonprofit research institutions. 


Senate 


S. 2778 was introduced in the Senate on April 12, 2016. The text of S. 2778 as introduced states: 
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SECTION 1. Short title. 


This Act may be cited as the “Directed Energy Weapon Systems Acquisition Act of 
2016”. 


SEC. 2. Findings. 
Congress makes the following findings: 


(1) The Committee on Armed Services of the Senate noted in the report accompanying S. 
1356 (S. Rept. 114-49; 114th Congress) that since 1960, the Department of Defense has 
invested more than $6,000,000,000 in directed energy science and technology initiatives, 
and that the Committee is concerned that, despite this significant investment, the 
Department's directed energy initiatives are not resourced at levels necessary to transition 
them to full-scale acquisition programs. 


(2) The Defense Science Board Task Force on Directed Energy Weapon Systems and 
Technology Applications (the “Task Force”) found that “directed energy offers promise 
as a transformational ‘game changer’ in military operations, able to augment and improve 
operational capabilities in many areas”. 


(3) Despite this potential, years of investment have not resulted in any operational 
systems with high energy laser capability. 


(4) The Task Force believes that the range of potential application is sufficient to warrant 
significantly increased attention to the scope and direction of efforts to assess, develop, 
and field appropriate laser, microwave, and millimeter wave weapons. 


SEC. 3. Inclusion of directed energy weapon system programs in the rapid acquisition 
authority program. 


(a) In general—Section 806(c)(1) of the Bob Stump National Defense Authorization Act 
for Fiscal Year 2003 (Public Law 107-314; 10 U.S.C. 2302 note) is amended by adding 
at the end the following new subparagraph: 


“(D) (i) In the case of any supplies and associated support services that, as determined in 
writing by the Secretary of Defense without delegation, are urgently needed to eliminate 
a deficiency in directed energy weapon systems, the Secretary may use the procedures 
developed under this section in order to accomplish the rapid acquisition and deployment 
of needed offensive or defensive directed energy weapon systems capabilities, supplies, 
and associated support services. 


“(i1) For the purposes of directed energy weapon systems acquisition, the Secretary of 
Defense shall consider use of the following procedures: 


“(1) The rapid acquisition authority provided under this section. 


“(ID Use of other transactions authority provided under section 2371 of title 10, United 
States Code. 


“CID The acquisition of commercial items using simplified acquisition procedures. 


“(IV) The authority for procurement for experimental purposes provided under section 
2373 of title 10, United States Code. 


“(ili) In this subparagraph, the term ‘directed energy weapon system’ means military 
action involving the use of directed energy to incapacitate, damage, or destroy enemy 
equipment, facilities, or personnel.” 


(b) Conforming amendments.—Section 2373 of title 10, United States Code, is 
amended— 


(1) in subsection (a), by striking “‘and aeronautical supplies” and inserting “, aeronautical 
supplies, and directed energy weapon systems”; and 
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(2) by adding at the end the following new subsection: 


“(c) Directed energy weapon system defined. —In this section, the term ‘directed energy 
weapon system’ means military action involving the use of directed energy to 
incapacitate, damage, or destroy enemy equipment, facilities, or personnel.” 


SEC. 4. Joint Directed Energy Program Office. 


(a) Redesignation—The High Energy Laser Joint Technology Office of the Department 
of Defense is hereby redesignated as the “Joint Directed Energy Program Office” (in this 
section referred to as the “Office’). 


(b) Strategic plan for development and transition of directed energy weapons capabilities 
toward fielding.—In addition to the functions and duties of the Office in effect on the day 
before the date of the enactment of this Act, the Office shall develop a strategic plan for 
development and transition of directed energy weapons capabilities toward fielding for 
the Department, in which the Office may define requirements for directed energy 
capabilities that address the highest priority warfighting capability gaps of the 
Department. 


(c) Acceleration of development and transition of directed energy weapons capabilities 
toward fielding.— 


(1) IN GENERAL.—To the degree practicable, the Office shall use the policies of the 
Department that are revised pursuant to this Act and new acquisition and management 
practices established pursuant to this Act to accelerate the development and transition of 
directed energy capabilities toward fielding. 


(2) ENGAGEMENT.—The Secretary shall ensure that use of policies and practices 
described in paragraph (1) include engagement with defense and private industries, 
research universities, and unaffiliated, nonprofit research institutions. 
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Appendix. Potential Advantages and Limitations of 
Shipboard Lasers 


This appendix presents additional information on potential advantages and limitations of 
shipboard lasers. 


Potential Advantages 


In addition to a low marginal cost per shot and deep magazine, potential advantages of shipboard 
lasers include the following: 


Fast engagement times. Light from a laser beam can reach a target almost 
instantly (eliminating the need to calculate an intercept course, as there is with 
interceptor missiles) and, by remaining focused on a particular spot on the target, 
cause disabling damage to the target within seconds. After disabling one target, a 
laser can be redirected in several seconds to another target. 


Ability to counter radically maneuvering missiles. Lasers can follow and 
maintain their beam on radically maneuvering missiles that might stress the 
maneuvering capabilities of Navy SAMs. 


Precision engagements. Lasers are precision-engagement weapons—the light 
spot from a laser, which might be several inches in diameter, affects what it hits, 
while generally not affecting (at least not directly) separate nearby objects. 


Graduated responses. Lasers can perform functions other than destroying 
targets, including detecting and monitoring targets and producing nonlethal 
effects, including reversible jamming of electro-optic (EO) sensors. Lasers offer 
the potential for graduated responses that range from warning targets to 
reversibly jamming their systems, to causing limited but not disabling damage (as 
a further warning), and then finally causing disabling damage. 


Potential Limitations 


Potential limitations of shipboard lasers include the following: 


Line of sight. Since laser light tends to fly through the atmosphere on an 
essentially straight path, shipboard lasers would be limited to line-of-sight 
engagements, and consequently could not counter over-the-horizon targets or 
targets that are obscured by intervening objects. This limits in particular potential 
engagement ranges against small boats, which can be obscured by higher waves, 
or low-flying targets. Even so, lasers can rapidly reacquire boats obscured by 
periodic swells. 


Atmospheric absorption, scattering, and turbulence. Substances in the 
atmosphere—particularly water vapor, but also things such as sand, dust, salt 
particles, smoke, and other air pollution—absorb and scatter light from a 
shipboard laser, and atmospheric turbulence can defocus a laser beam. These 
effects can reduce the effective range of a laser. Absorption by water vapor is a 
particular consideration for shipboard lasers because marine environments 
feature substantial amounts of water vapor in the air. There are certain 
wavelengths of light (i.e., “sweet spots” in the electromagnetic spectrum) where 
atmospheric absorption by water vapor is markedly reduced. Lasers can be 
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designed to emit light at or near those sweet spots, so as to maximize their 
potential effectiveness. Absorption generally grows with distance to target, 
making it in general less of a potential problem for short-range operations than 
for longer-range operations. Adaptive optics, which make rapid, fine adjustments 
to a laser beam on a continuous basis in response to observed turbulence, can 
counteract the effects of atmospheric turbulence. Even so, lasers might not work 
well, or at all, in rain or fog, preventing lasers from being an all-weather solution. 


e Thermal blooming. A laser that continues firing in the same exact direction for a 
certain amount of time can heat up the air it is passing through, which in turn can 
defocus the laser beam, reducing its ability to disable the intended target. This 
effect, called thermal blooming, can make lasers less effective for countering 
targets that are coming straight at the ship, on a constant bearing (i.e., ““down-the- 
throat” shots). Other ship self-defense systems, such as interceptor missiles or a 
CIWS, might be more suitable for countering such targets. Most tests of laser 
systems have been against crossing targets rather than “down-the-throat” shots. 
In general, thermal blooming becomes more of a concern as the power of the 
laser beam increases. 


e Saturation attacks. Since a laser can attack only one target at a time, requires 
several seconds to disable it, and several more seconds to be redirected to the 
next target, a laser can disable only so many targets within a given period of time. 
This places an upper limit on the ability of an individual laser to deal with 
saturation attacks—attacks by multiple weapons that approach the ship 
simultaneously or within a few seconds of one another. This limitation can be 
mitigated by installing more than one laser on the ship, similar to how the Navy 
installs multiple CIWS systems on certain ships. 


e Hardened targets and countermeasures. Less-powerful lasers—that is, lasers 
with beam powers measured in kilowatts (kW) rather than megawatts (MW)— 
can have less effectiveness against targets that incorporate shielding, ablative 
material, or highly reflective surfaces, or that rotate rapidly (so that the laser spot 
does not remain continuously on a single location on the target’s surface) or 
tumble. Small boats (or other units) could employ smoke or other obscurants to 
reduce their susceptibility to laser attack.*” Measures such as these, however, can 
increase the cost and/or weight of a weapon, and obscurants could make it more 
difficult for small boat operators to see what is around them, reducing their 
ability to use their boats effectively. 


e Risk of collateral damage to aircraft, satellites, and human eyesight. Since 
light from an upward-pointing laser that does not hit the target would continue 
flying upward in a straight line, it could pose a risk of causing unwanted 
collateral damage to aircraft and satellites. The light emitted by SSLs being 
developed by the Navy is of a frequency that can cause permanent damage to 
human eyesight, including blinding. Blinding can occur at ranges much greater 
than ranges for damaging targeted objects. Scattering of laser light off the target 
or off fog or particulates in the air can pose a risk to exposed eyes.” 


a2 See, for example, “Kelsey D. Atherton, “China Plans To Defeat American Lasers With Smoke,” Popular Science, 
May 3, 2016. 


>? The United States in 1995 ratified the 1980 Convention on Prohibitions or Restriction on the Use of Certain 
Conventional Weapons Which May be Deemed to be Excessively Injurious or to Have Indiscriminate Effects. An 
(continued...) 
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For additional background information on potential Navy shipboard SSLs, see CRS Report 
R41526, Navy Shipboard Lasers for Surface, Air, and Missile Defense: Background and Issues 
for Congress, by Ronald O'Rourke. 


Author Contact Information 


Ronald O'Rourke 
Specialist in Naval Affairs 
rorourke @crs.loc.gov, 7-7610 


(...continued) 


international review of the convention began in 1994 and concluded in May 1996 with the adoption of, among other 
things, a new Protocol IV on blinding laser weapons. The protocol prohibits the employment of lasers that are 
specifically designed to cause permanent blindness to the naked eye or to the eye with corrective eyesight devices. The 
United States ratified Protocol IV on December 23, 2008, and it entered into force for the United States on July 21, 
2009. DOD views the protocol as fully consistent with DOD policy. DOD believes the lasers discussed in this report 
are consistent with DOD policy of prohibiting the use of lasers specifically designed to cause permanent blindness to 
the naked eye or to the eye with corrective eyesight devices. For further discussion, see Appendix I (“Protocol on 
Blinding Lasers”) in CRS Report R41526, Navy Shipboard Lasers for Surface, Air, and Missile Defense: Background 
and Issues for Congress, by Ronald O'Rourke. 
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DEW Systems Ship borne 25-500 KW using High Power Microwaves or Lasers for 
non-lethal & lethal engagement 


Way Ahead.... 
Government Staff Design 


Policies Requirement Agency 


Test Industry 
Facilities Initiatives 


Life Cycle Interface with 
Management Industry 


M Conclusion 


Govt promulgated various major policy guidelines 
IN “Indigenisation & MCPP” 


Harnessing knowledge base, infrastructures for “Make 


in India” prg under "FIGHT" category 
DEWs identified as core mil technology requirement 


Opportunities for strategic partnership 
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5, Psychoenergetics 


Mental entrainment, inducing hypnogogic trance, mind control, broadcasting thoughts and feelings, the Ant World, 
education via EM [LW] mental download, the "Feelies," revolution in spirituality, "enlightenment machine?" Scalar 
churches? 


Psychoenergetics is simply using the scalar interferometers to manipulate and engineer the human psyche. To me it is 
the most mind-boggling and frightening aspect of longitudinal wave engineering. 


The mind is electromagnetic in nature, and itself of the time-domain. It is not observable in 3-space. There is nothing 
you can point to that is the mind. As Bearden says, "The mind is time-like." 


The longitudinal scalar EM waves are also of the time-domain. By overlaying certain infolded patterns (oscillations in 
time) on the longitudinal waves, a thought or feeling may be made to arise in a person or persons who are in the 
interference zone (where the wave beams cross). 


The person will not notice anything, feeling that this thought or idea is his or her own idea. The longitudinal wave 
pattern might be a wave of panic or fear that spontaneously sweeps over you, perhaps inexplicably. It could even be 
in the form of a sudden intense patriotism. It could be explicit words and phrases, which everyone would think they 
had thought of by themselves. Or it could be rage and hatred, angry and violent. On the other hand It could also be a 
continuous sense of docility and placidity. This is the brave new world of psychoenergetics and the coming "Mind 
Wars." 


Scalar Psychoenergetics in its most primitive form simply "entrains" all minds in the target area into a deep 
hypnogogic trance. In this state of mind people would be suddenly extremely suggestible, and would likely believe 
anything they are told, and would obey any orders given. Talk about winning the hearts and minds of the American 
People! 


Tom Bearden makes me think of Paul Revere, who heroically conveyed important warnings for the sake of the new 
nation. But the words of the famous phrase have now strangely and curiously mutated into the once-inconceivable: 
"One if by land, Two if by mind." 


Indeed one strategy in a Mind War would be to simply take over the minds of the "leaders" of the enemy nation. The 
targeted leader would not be aware that anything was amiss, although he might begin to make unexpected changes 
in policy. 


And are, in fact, any of our "leaders" already having secret thoughts that are not their own? Who knows? 
Frighteningly, we can no longer be sure. 


The new sciences of scalar electromagnetics and psychoenergetics are even now plunging humanity into a sudden 
science-fiction-like world beyond anything in humanity’s previous imaginings. 


"The Russians reached the point in the mid 1990s that they could take over control of a person’s mind, 
with modified longitudinal EM waves including some time-polarized EM waves, and with a team of 
specialists (estimate 25-30 per transmitter, and one transmitter and team per controlled person)." 
Bearden: http://www.cheniere.org/misc/time.htm 


In a slide (below image) Bearden illustrates how a Scalar War would involve a psychoenergetics attack on the 
operators of the enemy scalar installation, entraining their minds into hypnogogic trance and getting them to shut 
down their systems. 
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COUNTERING AN INSANE QP WEAPON: 


<@. Quantum Potential Psychoenergetics 


Strike Mentally Controls All Personnel 


CONTROLLED PERSONNEL DISABLE INSANE QP SYSTEM 
(FOLLOWED BY PERSONNEL KILL OF ENTIRE CADRE BY MINDSNAPPER) 


Be 000¢ 


Effects arise in local spacetime, 
simultaneously in all minds in 
the targeted area 


(©) vom 75 tea toe 


MINDS ARE INSTANTLY PLACED 
INTO WAKING-- BUT DEEP -- 
HYPNOGOGIC TRANCE 

STATE. INSERTED THOUGHTS 
ANAL OGOUS TO HYPNOTIST. 
PERSONNEL FUNCTIONIN AN 
ALTERED, COMPLETELY 
CONTROLLED PERCEIVED REALITY. 


Indicators: Captain Button's lengthy A-10 incident in 1997, LIDA device since 1950s. 


And ultimately psychoenergetic warfare goes to the very heart of human identity itself. 


For if my thoughts might no longer be "mine," 


e Then who and what am |? 

e Can my very sense of being "me" be hijacked by some nefarious psychoenergetic scheme? 

e Will the "secret government" eventually dictate directly into your mind how you feel about 
yourself? 

e Or what you think you are? 

e Or what you should do? 


How Does Longitudinal EM Mind Control Work? 


The physics of scalar psychoenergetics as expounded by Col. Bearden seems even more arcane and over-my- 
head than that of extracting energy from the vacuum. | can’t understand it, but | look through it anyway. Each time 
another tiny understanding might occur, or a term might fall into place. | know the mathematics is forever beyond me. 


One paper to begin with is Mind Control and EM Wave Polarization Transductions. This is such serious stuff that 
Bearden includes a strong warning about misuse of this knowledge. 


Psychoenergetics weapons can mentally maim and physically kill. 


Warning! 
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(From "Mind Control and EM Wave Polarization Transductions") 


"This article refers to experimental research techniques which can be detrimental or lethal in the hands 
of any but highly skilled, qualified experimental scientists proceeding under proper laboratory safety 
procedures. The purpose of this article is strictly for information to properly qualified and authorized 
scientists in certified laboratories. 


We do not propose or condone any use of these procedures for non-approved practice of medicine 
without a license. Neither the publisher nor the author are responsible for accidents or outcomes in the 
use of these experimental procedures and techniques. Any researcher who performs these procedures 
and experiments is acting on his or her own volition, and is solely responsible for insuring safety, 
qualifications, and legality of the acts and their results. 


We neither suggest nor condone unauthorized experimentation on human subjects. Such is a criminal 
violation of the constitutional rights of the subject under Federal and State laws, and is both illegal and 
immoral." 

Bearden: http://www.cheniere.org/explore articles/mind control1/p01.htm 


After the serious warning comes the description of the paper. This is heady stuff for the layman. 


"Calling full attention to the special note above, in this paper we present a high-level overview of the 
novel electromagnetic nature of mind operations, mind and body coupling, and intent - the induction of 
physical 3-space EM energy changes into the brain and nervous system, and into every cell of the body, 
from the mind’s time-like coherent operations. 


We summarize the time-polarized electrodynamics used to engineer and affect mind operations and the 
mind-body coupling loop. Transaction mechanisms whereby differing EM wave polarization s can be 
transformed one-into-the-other are presented." 

Bearden: http://www.cheniere.org/explore articles/mind control1/p01.htm 


| will leave it to the technically astute to try to understand the mechanisms of operation which are described in 
scientific language. But there are tidbits for the layman. 


Here he speaks of the difficulty Western scientists have in opening up to the "immaterial" (longitudinal wave) nature of 
the human mind. 


Western Science Remains Largely Materialistic 


"Ironically, most Western scientists are materialists and consider "mind" as a mystical and nonscientific 
concept. They tend to consider mind operations and functions either to be simply "meat computer" 
operations and functions, or at best to be very weak ordinary transverse-wave EM operations and 
functions in the brain and nervous system. This serious self-limitation exists because in the body we 
measure only weak TW [transverse wave] EM operations and functions correlated to biological behavior 
and brain operations. We simply do not know how to measure "mind operations" directly. 


"With no mind measurements possible and no instruments, it is understandable that Western science 
considers only the physical side of the mind-matter interface. 


"Presently our scientists do not measure the longitudinally-polarized EM wave operations and functions 


in the body and around it in nature. Few of them are aware that a maelstrom of such LW [longitudinal 
wave] functions exist in the body and in all of nature in general." 


Bearden: http://www.cheniere.org/explore articles/mind control1/p05.htm 


Western methods of influencing the mind with EM waves have only used transverse waves, not the longitudinal waves 
of the vacuum. 


If only transverse waves are used one pretty well has to hit the target mind with a sledgehammer of waves. 
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Western Science knows only transverse EM waves 


Brute Forcing Time Functions versus Fine Control Methods 


"Ironically, Western mind control researchers using transverse EM waves for mind control research, are 
using a brute force method of evoking and using vacuum engines (spacetime curvature engines) and a 
special form of general relativity, although they do not appear to realize it. 


"While KGB scientists also use TW EM "brute force", TW waves when necessary, they do "imprint" or 
"activate" those waves with the desired internal LW and time-polarized EM wave and photon structures 
required to directly perform the mind engineering desired... 

Bearden 


"These "fitted brute-force models" certainly can be very powerful, and certainly can produce the exact 
results shown in the experimental verifications of the fittings. However, they do not of themselves allow 
sophisticated design for example of the necessary time-polarized wave assemblies for engineering the 
entire human collective unconscious simultaneously, or for engineering the entire collective unconscious 
of all species on Earth (i.e., Gaia's collective unconscious), or even for precisely engineering the 
memory and knowledge base of an individual. 

Bearden: http://www.cheniere.org/explore articles/mind control1/p09.htm 


The seemingly magical operations of psychoenergetics, sometimes called "psychotronics," cannot be achieved with 
ordinary transverse EM wave energy. But they are possible with longitudinal scalar waves because the mind itself is 
scalar in nature. 


"We note that all mind operations are time-like, i.e., they are comprised as scalar EM photon functions 
and scalar EM wave functions. Thus the mind is a very special kind of electromagnetic system, existing 
in the time domain..." 

Bearden: http://www.cheniere.org/explore articles/mind control1/p08.htm 


The engineering of the mind can only be accomplished with the waves of time. 


The course of psychoenergetics development necessitates the building of a vast database of settings and patterns 
which bring about given mental and/or emotional states. 


A kind of "gnome" of the psyche. Bearden describes the process of the decoding of this "gnome." 


"Now the scientists would perform many phenomenology experiments, making one little change ata 
time and profusely recording the data. Each time, they would establish the physical change(s) that occur 
in the body and/or the mental and emotional changes that occur in the mind for each spectral reinsertion 
back through the "ship’s portholes". They would simply but painstakingly (over some years) build up an 
extensive database of those individual correlates. 


"In these experiments, the experimenters will eventually be able to provoke any body or mind change 
they wish. Strong emotion. Intense pain. Intense pleasure. Painful thoughts. Images. Memories. 
Perceptions. Dreams. Visions. Memory losses. Memory changes. Personality changes. Etc. The "delta" 
in the emission spectrum (the changes from zero reference spectrum) represent the precise totality of all 
mental, physical, organic, chemical, etc. changes and interactions." 

Bearden: http://www.cheniere.org/explore articles/mind control3/p01.htm 


"A second stage in the research would be to test the correlates and porthole insertions upon a 
statistically significant cross section of ordinary people, and/or specialized populations (such as 
toughened soldiers). The program would evolve a highly complex, very effective, ever-improving 
science and technology of mind and behavior control and engineering mechanisms, complete with 
finished database and developed applications equipment." 

Bearden: http://www.cheniere.org/explore articles/mind control3/p02.htm 


Summing up his paper Bearden speculates on what the actual situation the science of psychoenergetics probably is. 


The intense secrecy with which this knowledge has been kept from the public has led to the current farce of the 
"government" pretending it all does not exist, and this secrecy may have now put us at great risk. 


http://www. bibliotecapleyades.net/scalar_tech/esp_scalarwar04.htm 


4/8 


1/26/2018 


Bearden cites two examples where he believes the Russian KGB tested the psychoenergetics capabilities of their 
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"The implication is that in the West one or more highly classified, sustained, heavily funded 
developments in advanced mind control programs, probably exists and probably has existed for some 
time. 


Due to loose formation of rogue groups inside such programs, they may have dual or triple purposes, 
may not operate under very much legitimate government control at all, and may operate specifically for 
the purposes of the rogue group or groups that have gained control. 


"In a nutshell, that’s what may be going on in the clandestine mind control projects in several Western 
governments. The involvement of at least some rogue groups, some being "cowboys" who operate well 
outside all laws and ethics, could also result in such things as assassinations, clandestine testing on 
individuals without their consent, etc. In short, it could account for what seems to be actually occurring. 


As also is "usual" in such a mess, one or more of the rogue groups eventually may become very 
powerful because their secret weapons are very powerful. They may become confident, thinking they 
have the "best in the world." They may actually believe they are ahead of the Russians..." 


"Remember that, in every large and powerful human organization, the basis for rogue groups is power 
and secrecy. They are always seeking to increase their power, control, influence, prestige, etc. Nothing 
else. Patriotism and mission are to rogue groups often just idle words. They have their own agendas. 


And being rogue groups, they may well bring in unethical, immoral tricks: assassination, bribery, 
entrapment, disinformation, plausible deniability, etc. A certain percentage of a highly secret rogue 
group will wind up using all these things and more. It’s a human characteristic, the old primate 
dominance game. Only now disguised and hidden under deep classification." 


"The Russians, with their additional knowledge of the actual mechanisms in the transforms, will be much 
more advanced than the West, because their fundamental psychoenergetics science is far more 
advanced, so long as we continue to use the old U (I) electrodynamics. 


Further, the Russians have decades of use of longitudinal interferometry beams to reach right through 
the earth and ocean and produce stringent EM effects at a distance. 


So they will also be able to do the same things here in "mind control" with LW [longitudinal wave] 
interferometers, through intervening mass." 
Bearden: http://www.cheniere.org/explore articles/mind control3/p05.htm 


scalar interferometers. 


One was the case of Captain Button in his A-10 "Warthog" aircraft on April 2, 1997. 


"Over Arizona, Captain Button was thrown into a hypnogogic state, and his perceptions instantly altered 
and controlled. In his instant "dream-waking" state, everything seemed perfectly normal. His sense of 
direction was altered a bit more than 90 degrees, so he simply corrected and turned and "flew toward 
the range", actually flying off course by more than 90 degrees and ignoring radio contacts. He flew right 
on out of Arizona." 


"At one point he circled, probably thinking he was over the range, and he probably dropped his 
ordnance there. Then he "flew on back toward home,” as he thought in his waking dream state, until his 
fuel ran out and he crashed and died in the explosion dream-thinking until he died that everything was 
normal. 


All the while, his sense of the passage of time was altered. To him, in his dream-thinking, dream-acting 
state, everything was normal and nothing untoward had happened. So the distant KGB transmitters and 
associated psychoenergetics team controlled him for over an hour. 


"Indeed, that was the exact purpose of the test: demonstrate control (at a great distance) 
of a skilled person performing highly skilled tasks.” 


Bearden: http://www.cheniere.org/explore articles/mind control3/p06.htm 


The paper Mind Control and EM Wave Polarization Transductions ends with the most chilling and frightening 
possibility of all: the psychoenergetic engineering of the human species as a whole. 
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The Ant World 


The Final Race for Direct Mind Control of the Entire Human Species 


"The KGB psychoenergetics weapons scientists because of their direct measurements and detections 
(and use) of t-polarized waves and LWs [longitudinal waves] for decades also understand that Jung’s 
collective unconscious mind (of the entire human species) also has its own time-like operations and 
correlates, which one measures also when using t-polarization measurements and sorting it all out. The 
collective unconscious mind operations are buried several levels deeper inside the recursive Whittaker 


structuring inside the EM fields, waves, and potentials. 


"The KGB scientists also know that something very like Gaia a collective unconscious mind for all 
species on earth also exists, and they are striving to be able to sort out and measure that one as well. 
The Gaia operations are buried even deeper in the recursive structuring inside the EM fields, waves, 
and potentials." 


"Actually, from day one, the Russian mind control scientists have had their eventual goal set upon this 
"deeper area of mind and possible mind control" of the entire human species. 


"| am convinced that the KGB psychoenergetics scientists understand this deeper area. If they can learn 
to directly engineer the collective human species unconscious, they can then convert the human 
species easily into a sort of "ant" society, modeled along ideal Communism lines, except of course with 
an excluded "hierarchy at the top" running everything. The "ant society" communist style is still a 
variation of feudalism (all systems tend to feudalism or some form thereof). 


"The KGB psychoenergetics weapon scientists are seriously pressing on toward that very goal. In my 
opinion they are not very far from it right now... 


"Some versions of Russian mind control devices were used on Russian soldiers in the Afghan War to 
condition them for performance of merciless acts." 13 


Bearden: http://www.cheniere.org/explore articles/mind control3/p07.htm 
More about "The Ant World" 


Whether it is the Russians planning an “ant world" society or rogue U.S. black-ops groups withholding a great boon 
from human race, the secrecy on all sides around has allowed largely criminal elements to take over this technology 
while leaving the civilized elements in the dark. 


Openness and the spreading of this knowledge among good and decent people is essential, and for that we will have 
to overcome our frightened denial. 


"Meanwhile, rogue groups amongst Western clandestine mind control researchers will probably arise if 
they have not already done so. They will likely seek to increase their personal control and further isolate 
the programs from orthodox government review and from government and legislative control. They may 
even divert the research into highly illegal and unethical means, because it furthers their own rogue 
agendas. That is how clandestine U.S. government research can sometimes go sour, unless great care 
is exercised by the oversight committees in the House and the Senate. 


"Sometimes when rogue groups do gain control and total secrecy of a given new technological area, 
then what appears to be "U.S. government operations" do start to encompass a criminal and unethical 
operations, hidden usually beneath the deep veil of high classification. Also, if it’s "scientific," no one is 
ever brought to justice, even if the "evil science actions" are uncovered and publicly revealed." 
Bearden: http://www.cheniere.org/explore articles/mind control3/p08.htm 


Like the huge energy of the Tesla howitzers, the ability to engineer the mind with longitudinal waveforms is a seeming 
"magical" thing which can be used for good or ill. Bearden envisions that further developments will allow something 
like the "downloading" of knowledge via scalar interferometry. Everyone could be highly educated, and quickly and 
easily. 
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In the conclusion of the paper "Mind Control and EM Wave Polarization Transductions" Bearden makes a plea to the 
nations of the world regarding the use of psychoenergetic engineering. 


"Let us hope this great new area, already off to a bad start, can be bridled and steered in the direction 
helping and healing people, rather than killing or abusing them. The excesses in its bad use are a 
potent threat to all nations on earth. 


"Yet it can revolutionize medical science, education, communication, and psychology. We foresee the 

day - perhaps 30 years hence - when education will be accomplished by directly loading the software 

into the mind. Then in three weeks one will "load" a doctorate, say, in physics. In three more weeks on 
will also load a doctorate in chemistry. Another three weeks, in electrical engineering. 


Another three weeks, an MD And so on. When that happens then truly everyone on earth can be 
educated. Freedom from ignorance may well be another great freedom that is legally recognized. 


There will be no impoverished large groups lacking the education to find decent, productive jobs. 


"We urge all nations to use the principles involved: not for human 
abuse, but for healing, educating, uplifting, and life-expanding of every 


person on earth. If we do, we shall all have a far brighter future. Then 
we shall check what has started out to be the Sword of Damocles and 
turn it into the golden Millennium." 


Bearden: http://www.cheniere.org/explore articles/mind control3/p08.htm 


(Perhaps after so many frightening topics a slight break is in order here to consider the lighter side of 
psychoenergetics. For example, what will be the ultimate impact on the entertainment industry?) 


The Feelies at Last! 


Psychoenergetics will be able to bring about at last, for better or for worse, Aldous Huxley’s fanciful idea in his novel 
"Brave New World,” an entertainment format which he called "The Feelies." 


Those were something you went to, like going to the movies, but you would experience all the actual feelings 
themselves, as if the depicted events were actually happening to you. 


Although our "leaders" seem too dim to grasp what is going on in the world of scalar electromagnetics, it should not 
take some young Hollywood genius too long to understand that The Feelies are now possible, and that the immense 
megabucks of potential profit more than justify heavy investment in bringing it to market. 


One can imagine that first "Feelie" theater, "The Huxley" perhaps, a large comfortable area surrounded by nine giant 
screens (not just one screen!), which become 3D if you put on your headset. And The Huxley is fitted with the finest 
sound, and oh, by the way, a modest sized scalar interferometer with computer. And there are one or more new tracks 
now recorded on the film next to the sound track. 


These are the digital patterns of thoughts, feelings, and ideas to be fed into the theater’s interferometer. And these 
thoughts and feelings and ideas will be felt by the audience as if they were their own thoughts and ideas. It is an 
entirely new art form. Psychevision. 


As important (and no doubt famous) as the actors would be the "feelers," those from whose minds the feelings were 
lifted in the original programming of the Feelie tracks. Because, for example, Brad Pitt might be a good and handsome 
actor, but can he really feel it? Like the dubbing of foreign language films, it might be necessary to dub the "emotional 
track" using a deeper and more profound person’s feelings, thoughts and ideas. 


It might even be engineered so that if you sat on one side of the theater you would feel like the hero, and on the other 
side you would feel exactly like the bad guy! What would that lead to? 
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We have all cried at a movie some time, most people have, though they might not want to admit it. But this would be 
deep sobbing and a flood of tears, if the director so desired it. You would feel it at your core. Or, take a big chase 
scene, you would be terrified. They are breathing down your neck! You would be gripped by panic. 


For that matter, the whole genre of Horror-Feelie would be too much for many people to take. Do | really want to feel 
that an actual vampire is tearing at my throat with his fangs? 


A Religious Feelie would make you feel the exaltation of a saint at his prayers, or give you the definite feeling that you 


are Christ suffering on the cross. All the pain could be there too. The stickiness of the blood. The very feeling itself: 
"Why hast thou forsaken me?" Who among us could come up that despair for scanning? 


Had this been developed a bit earlier we might watch a documentary of, say, Mother Theresa, containing her own 
actual deep sense of compassion, which we would feel arising in us as our own. 


Then again, a Psychedelic Feelie could induce an LSD-like state and simply blow the audience’s minds. 


Even in its simplest most primitive mode, the hypnogogic trance induction with its increased suggestibility, would 
completely alter the experience of even ordinary current movie going. 


Go Back to Scalar War 


Go Back to Psychoenergetics 
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The Brave New World of Scalar Electromagnetics 


by Bill Morgan 


(See also NEW 2007: Book Review of Bearden's "Oblivion - America at the Brink") 


Tom Bearden (2001) 
Lieutenant Colonel, U.S. Army (Retired) 


For the past six months I have been undergoing the greatest paradigm shift I 
have ever had to go through. It has rattled my nerves and shaken my bones. 
This intense adjustment of my "world"has come about by studying the 
information given by Col. Tom Bearden at his website Cheniere. The new 
knowledge there has necessitated a total revision of my ideas about physical 
reality, the world we live in, and the future of humanity. 


This paradigm shifting even actually made me dizzy on certain days as I tried 
to absorb and digest Bearden's vast amount of information. I am not a scientist 
at all, just a layman, and I have little comprehension of the math and high 
physics of this new science called "Scalar Electromagnetics."But there is a 
great deal of information at Cheniere which needs to become common 
knowledge as fast as possible, for the sake of the survival of life on earth. 


To that end I have put together this small primer of Bearden's ideas, as a kind 
of "beginner's guide" to his website. (I have tried to underline certain words 
and phrases which are part of the new "jargon" of talking about these "new" 
phenomena. Also I have taken the liberty of bolding certain words and phrases 
to help them stick in the mind). 


ote: Throughout "EM" means "electromagnetic," and "LW" means "longitudinal wave") 
8 2 g 


You can download this article in Word format 


This article has six sections: 


1. New Waves 2. Tapping the Waves 3. Weaponization 4. Healing 5. Psychoenergetics 6. As It Stands 


2006 NOTE: Click here for a current status history of the MEG from Tom Bearden 


1.New waves discovered 


Longitudinal EM energy fills vacuum of space, the time domain of spacetime, time as compressed 
energy, E=tc2, waves of time, phase conjugate wave pairs. 


"Electric power is everywhere present in unlimited quantities 
and can drive the world's machinery without the need of coal, 
oil, gas, or any other of the common fuels." Nikola Tesla 


“At any point and at any time, one can freely and 
inexpensively extract enormous EM energy flows directly 
from the active vacuum itself." Tom Bearden 


I guess the first thing to try to comprehend is that a "new" kind 
of electromagnetic (EM) wave has been discovered in the 
empty vacuum of space which, when engineered, can be an 
inexhaustible supply of energy in great magnitude at any place 
in the universe. The word "new" is in quotes because the 
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discovery really goes back to Nikola Tesla and his discovery of 
what he called "radiant energy." It is also not "new" because the 
Russians (KGB) have been working on this technology for over 
30 years and have weaponized these "new" longitudinal scalar 
waves to a great degree. 


These are the weapons Nikita Khrushchev spoke of in January, 1960. 


"By 1957-8 the Soviets had progressed to the point of a giant scalar EM 
accident in the Urals which exploded nearby atomic wastes, devastating 
the area. They had also progressed to development of great new 
superweapons using their new energetics - weapons to which Khrushchev 
referred in 1960 when he informed the Soviet Presidium of a new, 
fantastic weapon in development, a weapon so powerful that it could 
wipe out all life on earth if unrestrainedly employed." tom Bearden 


After over 30 years of development, and extensive testing around the globe, these new 
scalar electromagnetic weapons are up and running and ready to go. Tom Bearden, at 
his website Cheniere, dicusses the history of these new scalar electromagnetic 


weapons in his paper "Historical Background of Scalar EM Weapons." 


Some Immediate Implications 


The implications of successful engineering of the longitudinal waves 
are enormous, and will change the world as we know it, one way or 
another. Among other things, these discoveries mean that: 


1. The solutions to the energy crisis and the "oil problem" are in 
hand. These oil wars are unnecessary. There is endless energy 
available freely from the domain of time. 


2. Unbelievably powerful weapons are not only possible, but are 
already operating in several nations. The many powers of these 


weapons are unprecedented and mind-boggling. 


3. The cure of diseases such as cancer and AIDS, in fact nearly any 
disease, has become possible within a few years of sufficient 
funding. Everyone can be made healthy and stay healthy. 


4. Mind control on a mass scale has now become possible, and the 
machines to do it are already in place in certain nations. It has 
become possible to mentally enslave whole populations with the 
twist of a few dials. 


So the layman will need to understand that there is a new kind of electromagnetic 
energy that is altogether different from what he knows, e.g. radio, TV, cell phones, 
etc. The ordinary EM waves that we have known about are called transverse EM 
waves, to distinguish them from the new longitudinal EM waves. These scalar waves 
do not actually exist in our "material" world, but exist only in the vacuum of empty 
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space, or the time domain. And we must keep in mind that this vacuum of space we 
speak of exists all through everything. Even our bodies are mostly empty space 
between atoms and molecules. So the gateway to this seething ocean of energy can be 
there at every point in the universe. This seething ocean of energy is all around us and 
all through us. 


Emptiness is Full 


This amazing discovery announces that the "emptiness" of empty 
space is in fact not empty, but a great ocean of seething energy! 


Col. Bearden refers to this ocean of energy as being of the "time 
domain." Energy out of time? It seems like something from Star Trek 
but this is the point which the new science of scalar electromagnetics 
has reached. And where it is going may be beyond anything Star Trek 
could have dreamed of. 


We live in a 3-dimensional world, which physics calls "3-space." But 
there is also spacetime, or 4-space, or the "4th dimension." Then 
suddenly comes this amazing new knowledge that time itself is actually 
compressed energy. And it is energy which is compressed by exactly 
the same factor by which matter is considered compressed energy: the 


speed-of-light-squared! 


So we have a new companion to the famous E=mce2. It is now paired 
with E=te2 (where t is actually "delta-t," or change in time). Or (amaze 
your family and friends and) say: 


"E equals em-cee-squared" 
and 


"E equals delta-tee-cee-squared" 
It has a nice ring to it, like some freedom bell announcing a new era. 
And as the atomic bomb released the compressed energy in matter, so 


can we now unleash the tremendous energy that is compressed into 
time itself. It gives a completely new meaning to the term "time bomb." 


Some New Terminology of Scalar Electromagnetics 
A new science, several new names 


"Those [Russian] weapon scientists resurrected an old term from the 
history of electrodynamics, called "energetics". That is their approach 
to a unified field theory, where everything is based on "energetics". 
This model as its foundations uses a very similar approach to that 
"single fundamental unit" model, where energy is the unit. If one 
makes the energy EM in nature, then one has the Russian energetics 
approach. This unified approach gathers everything in, including all 
energy actions and relations in inert matter (the first branch of 
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energetics, called by the same name), all field and matter interactions 
in living matter (the second branch of energetics, called 


" 


(the third branch of energetics, called "psychoenergetics"). [ed: 
sometimes also called "psychotronics" by the Russians] 


"Note that the weaponeers sliced energetics into three branches, with 
each branch depending on the nature of the "targeting". 


"So I took a hint from them, since the stuff and the approach worked. 
They had already weaponized it highly." 


Bearden : http://www.cheniere.org/correspondence/021502a.htm 
See also "Subdivisions of Soviet Energetics" 


Rick Andersen in an article called "What is Scalar Electromagnetics?" 
describes the new science this way: 


"Scalar EM is the brainchild of Lt. Col. (retired) Thomas E. Bearden, a 


systems analyst and wargames specialist who has been advocating a view of 
electromagnetics which is based on the notion of a vast, unseen background of 
scalar energies (as opposed to vector energies) which underlie all physical 


reality. 


"If Bearden is correct in his Scalar EM theory, then we can build devices 


which would enable us to alter gravity, time, inertia, and the apparent mass of 


an object. This of course has ENORMOUS implications for military 


applications, space-vehicle drives, time-travel, teleportation, paranormal 


phenomena, and just about every other area one can think of." 
http://twm.co.nz/Beard_scalem.html 


"Time-energy, time-currents, and time-structuring play the 
dominant role in electromagnetics. Time-as-energy eventually 
becomes engineerable, as easily as is spatial energy now. We 
are always dealing with spacetime and with spacetime 
curvature." 


Bearden:http://www.cheniere.org/techpapers/Vision %%202000%20paper.doc 


The scalar energy discovered in the vacuum of space is sometimes called 


"zero-point" energy. Thomas Valone explains how this term came about. 


What does "Zero Point" mean? 


"Boyer traces the historical “creation of the vacuum” as proceeding 
in stages in parallel with the historical development of ideas about 
the vacuum. To paraphrase, he says that in the 17th century, it was 
thought that a totally empty volume of space could be created by 


simply removing all matter and, in particular, all gases. That was our 


first concept of the vacuum. Just get rid of all the gas. 


Late in the 19th century, it became apparent that the region still 


contained thermal radiation. But it seemed that the radiation might be 


eliminated by cooling. So the second concept of getting a real 


http://www. prahlad.org/pub/bearden/scalar_wars.htm 


bioenergetics"), and all mind operations and mind-matter interactions 


4/63 


1/26/2018 Scalar Wars The Brave New World of Scalar Electromagnetics 


vacuum is to cool it down to zero temperature. Just go all the way to 
absolute zero. Then we’ve got a real vacuum. Right? Well, since 
then, both theory and experiment have shown that there is a non- 
thermal radiation in the vacuum and that it persists even if the 
temperature could be lowered to absolute zero. Therefore, it was 
simply called the “zero point” radiation." 


Thomas Valone http://(www.seaspower.com/InsideZeroPoint.htm 


"For our very survival, it is absolutely imperative that informed 
citizens be aware of this dramatic change, which is just now 
starting. The powerful new science and engineering must be 
controlled and used for humanity's benefit, not its detriment. Else it 
will eventually be let loose unrestrainedly, to destroy all life on 
earth - a possibility indicated by Nikita Khrushchev in 1960." - 
Bearden 


http://www.cheniere.org/explore%20articles/priore1/p4.j 


2. Tapping the waves 


Endless free energy, Tesla's radiant energy, the dipole as the gateway to the energy of the void, 
MEG in one year, Bedini, Yakuza, etc. End of Oil, geopolitical chaos, rogue groups 


Move Over G.E. & Big Oil, Energy is Everywhere! 
Third-world nations set to rise 


"Certain powerful interests did not wish the extended 
electromagnetics to be discovered or taught. That, after all, would 
lead to free energy and loss of economic control of the citizens. 
That was precisely why Nikola Tesla had already been suppressed ... 
Today it is still being suppressed by the orthodox establishment." 


http://www.cheniere.org/books/ferdelance/s25.htm 


The vast seething ocean of energy of the vacuum, the longitudinal scalar EM 
waves of the time domain, can now be tapped and "transduced" into ordinary 
(transverse) EM energy in our 3-Space world. The process can be compared to 
putting a paddlewheel into a river. The energy acquired is free, since the river is 
there flowing whether we tap it or not. And it is a mighty river, and is not 
diminished by our paddlewheel. 


This means that a permanent solution to the "energy crisis" is at hand, if 
only those who hold it so secret would give it up to humankind. 


It means our species' insane use of oil is no longer necessary. We can make 
automobiles that need no fuel at all. We can build motors that power themselves. 
It means that unlimited electrical power can be available for free anywhere in the 
world. Every house and even shack can have its own power supply. 


Of course there is the cost of the equipment at first, but the energy flow is free 
for the presumably very long life (no moving parts) of the generator. It will 
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probably take decades to shift over to scalar power. 


But the ability to tap the scalar (longitudinal) EM waves of the vacuum (which 
exists everywhere) also means that unbelievably powerful weapons can be, and 
already have been developed. In fact these weapons are so dangerous that the 
fear engendered becomes a psychological obstacle to the grasping of the facts. 


I struggled with this myself for months, and even though Tom Bearden had 
completely convinced me already, it is hard to accept the fact that for everyone 
on earth the "worst that might happen" has suddenly gotten much worse. It takes 
time to deal with that, to realize it and get over it. 


Indeed, the possibilities of these new weapons, which are tapping the huge 
energies of time, are so terrifying it is natural for the mind to simply say: "I 
don't want to hear about that." 


And the government, likewise, pretends these weapons do not exist and tries to 
keep it secret from the people. Because most people would indeed be truly 
alarmed to know the actual situation. Col. Tom Bearden has decided that the 
people need to know the truth anyway. As a People on a Planet we must face this 
now, and ban the use of scalar weapons in war or in mass mind control. The 
current deployment of these weapons is a world emergency which we must all 
face. 


The physics and mathematics of the longitudinal waves and the time domain are 
clearly beyond the layman, but I recommend scanning through them anyway just 
to get a sense of the wonder and the elegance of it all and some of the exotic 
terms which are used. Two of the most important papers by Col. Bearden are: 


Giant Negentropy from the Common Dipole 
The Final Secret of Free Energy. 


Despite the complexity of the science involved, Bearden sums up the essential 
secret of it all in a few words. 


"There is no problem at all in extracting all the energy one wishes 
from the active vacuum, anywhere in the universe, at any time. Just 


make a dipole. 


The problem is in (1) catching some of that freely gushing EM 
energy in a circuit containing a load, and (2) dissipating the caught 
and collected EM energy in that load to power it, without using half 
the caught energy to destroy the source dipole's). 


That is the ONLY real energy problem on the planet, and always has 
been." 


http://www.cheniere.org/correspondence/022502.htm 


A dipole could be a battery, which is polarized into negative and positive. Or the 
terminals of a generator. Or any magnet with its two poles. Or an atom with its 
positive and negative charges. Or the earth's magnetic field, the sun, and all 
heavenly bodies. Even a galaxy must be some kind of mega-dipole. Wherever 
there is a dipole there is already immense scalar EM energy ushering out of and 
back into the vacuum. And there have already been demonstrated a number of 
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diverse methods for tapping that energy as it flows. (John Bedini, Edwin Gray, 
Bruce de Palma, and others). Bearden provides what he calls a "partial list" on 
his website. 


"In other words, nature then gladly gives us as much EM energy 
flow as we need, indefinitely — just for paying a tiny little bit 
initially to "make the little dipole." After that, we never have to pay 
anything again, and nature will happily keep on pouring out that 3- 
flow of EM energy for us. This is the giant negentropy mechanism 
I uncovered, performed in the simplest way imaginable: just make 


an ordinary little dipole." Bearden 
http://www.cheniere.org/techpapers/Unnecessary%20Energy%20Crisis.doc 


Important note 2006: Since the enthusiastic early report below, the hopeful timetable envision 
has gone quite off track. Bearden had said that the MEG could appear as early as 1-2 years 
after getting funding for the final research and scale-up. They have still NOT gotten the 
funding as of 2006. 


Click here for a current status history of the MEG from Tom Bearden 


The original text of article continues here... 


How to Buy a Free Energy Machine 


Answer: Just wait one more year! 2003. Then get off the Grid! 
[note 2006: The above line was unfortunately naive and overly optimistic! - author] 


Perhaps the most eagerly awaited event now is the marketing of Bearden's Motionless 
Electromagnetic Generator (MEG) scheduled to begin in about a year's time. This is 
when the proof will hit the fan. Many people have said to me, when talking about free 
energy, "I'll believe it when I can go to the store and buy one." Hopefully in a year's 
time they will be able to order their own MEG. And then they will believe, because it 
works and is working. 


Says Bearden: "I will admit that the chief scientist of an important experimental group 
in a large company was rather stunned at the type of output we were able to obtain. 
The MEG may look like just a transformer, but it is not. It is a completely different 
breed of cat." 

Bearden : http://www.cheniere.org/correspondence/011202.htm 


Soon the cat will be fully out of the bag. The first MEG units will supply 2.5 kilowatts 
of free electricity. Forever. Units can be connected together to double or triple the 
wattage. After that gets going, 10 kilowatt generators are planned. Energy will flow 
freely from the time domain indefinitely, and there are no moving parts to wear out. 
This manufacturing project is a heroic effort and will change the world as we know it. 
For once people are in possession of such devices there can be no further denial from 
anyone, including the government and/or "secret-government." 
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‘The MEG mikill by JL Naudin | om 


The Motionless Electromagnetic Generator 
(Successfully replicated here by J. L. Naudin) 


The physics of how the MEG works is explained in the paper "The Motionless 
Electromagnetic Generator: Extracting Energy from a Permanent Magnet with Energy 
Replenishment from the Active Vacuum." 


The device was successfully replicated by J.L. Naudin in France, and others, like 
Steve Utne, are also working on their own models. But Magnetic Energy Limited's 
MEG is actually scheduled for production soon and looks to be the first commercially 
available free-energy generator in history! 


I imagine it will not take long for tinkerers to put them into their electric cars and 
make the first fuelless automobiles since Tesla's unheralded (and unheeded) 
experiments. Or for builders to begin building houses powered by MEG's. Houses 
which will never see electric bills. How can they ever make enough of these to meet 
the demand that will suddenly be there? Bearden is right, it needs to be an all-out 
crash program of the government on the order of the Manhattan Project. 


I must include here that Bearden is quick to point out that he is not himself the 
inventor of the MEG, but is a partner and advisor in bringing it to the public market 
through Magnetic Energy Limited, Inc. I must also admit that I am praying for the 
success of this venture, and the ending of the absurd and criminal withholding of this 
technology from the people by the black-ops military-industrial people. This secrecy 
has cost the planet over 30 years of unnecessary pollution. 


The first units off the assembly line, which is being set up in a "friendly" unnamed 
nation, will usher the public at last into the new era of scalar electromagnetics. 


As of December, 2001, the situation with the MEG was described by Bearden in a 
letter. 


"What we presently have with the MEG 1s a successful laboratory 
experiment. At least a year's very hard research will have to be done 
before we will be ready to put a commercial power supply into 
production. 


"Consequently, we have made an agreement with a foreign partner (the 
National Materials Science Lab of the National Academy of Sciences of a 
friendly foreign nation) to do that year's research. At the same time, we 
are trying to make an agreement with one or more large financial partners 


here in the US." http://www.cheniere.org/correspondence/121901.htm 
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"So we are hopeful that we will be able to start introducing units on the 
market about a year from now. Quite simply, we will either succeed or we 


will fail. But we will give it our very best effort." 
http://www.cheniere.org/correspondence/012202a.htm 


Bearden has given another technical explanation of how the MEG works here in a 
letter. 


Update : Motionless Electromagnetic Generator patented, 3-26-2002 


Click here to read the patent 


"In Magnetic Energy Limited, all business discussions and arrangements are taken 
care of by Dr. Lee Kenny, Managing Partner. There are five of us who are co- 


inventors of the MEG, and two of the others are really the principal inventors." Bearden 
http://www.cheniere.org/megstatus.htm 


Lee Kenny can be reached by E-mail at: jlkenny@ingr.com 


Free Energy has been Suppressed 


Secret Government Aware of Free Energy 


"In this world of contemporary times, all the agencies, CIA, FBI, 
KGB, NSA, Electric Power Research Institute, DARPA, 
Brookings Institution, Henry Kissinger, Edward Teller, et al., all 
are aware of [free-energy researcher Bruce] DePalma and his 
ideas. 


"Because these individuals and institutions are employed by the 
ruling elite to forecast the future and satisfy present needs and 
demands, it is clear that free energy is a threat to the world order 
constructed by business and the mindset of those who want to 
own the world. 


"Free energy represents Man's aspirations and dreams of freedom 
and equality, uniform division of resources and the ability to 
choose one's own future. 


"The fact that free energy is suppressed speaks to the greed 
and self-interest of a ruling elite which, even in the face of an 
emergency of global starvation, resource depletion and 
environmental pollution, will not give one inch if it means loss of 
control. This is an attitude of paranoid delusion and fantasy 
which can only arise from the alienation of a class of elitists who, 
through their money, are completely insulated from the reality of 
the day to day fight for existence of the common man." 


http://depalma.pair.com/Absurdity/Absurdity07/ProblemOfFreeEnergy.html 


"Before the turn of the century, Nikola Tesla had discovered and was 
utilizing a new type of electric wave. Tesla repeatedly stated his 
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waves were non-Hertzian, and his wireless transmissions did not fall 
off as the square of the distance. His discovery was apparently so 
fundamental (and his intent to provide free energy to all humankind 
was so clear) that it was responsible for the withdrawal of his 
financial backing, his deliberate isolation, and the gradual removal of 
his name from the history books." 


Bearden http://www.cheniere.org/books/part1/starting%20pages.htm 


Bearden describes one clear case of the suppression of free energy when the 
Yakuza killed the Kawai engine in his very presence in Huntsville, Alabama. 


"That night a jet arrived from Los Angeles, with a Yakuza on board. 
The next morning Kawai no longer controlled his company, his 
invention, or his own fate. The Kawai party was in fear and 
trembling. The Yakuza coldly dissolved the agreement, they packed 
up the two Kawai engines we had, and left. And that was that." 


So it is not only governments who are keeping this revolutionary technology from 
seeing the light of day. The Yakuza? KGB? The Aum Shinrikyo cult? Our 
"leaders" need to be honest about what is going on, otherwise they look foolish, 
acting out a kind of "Alice In Wonderland" script before the public, a script that 
has become completely unbelievable. 


Concerning the criminal withholding of this scalar technology by the military 
black-budget people, and the cover-up of the actual situation regarding scalar 
weapons throughout the world, Tom has this to say: 


"The high government officials of the United States of America 
grossly violated our constitution and their sworn oaths of office. Our 
constitution specifically charges the government of the United States 
to defend the people of the United States. That means our officials 
are specifically charged with defending our people. Yet they 
deliberately agreed not to do so, and they deliberately sacrificed us in 
advance. 


"They committed treason of the highest kind, by deliberately 
surrendering us to total destruction anytime the big balloon goes 


up." 


Bearden http://www.cheniere.org/books/ferdelance/s75.htm 


Energy Crisis Solved 


One of the "must read" documents at Cheniere is The Unnecessary Energy Crisis: 
How to Solve It Quickly, especially since the "oil wars," which Bearden has 
foreseen for decades, have now already begun. 


Here are some clips from that Document: 
"To avoid the impending collapse of the world economy and/or the 


destruction of civilization and the biosphere, we must quickly replace 
much of the "electrical energy from oil" heart of the crisis at great 
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speed, and simultaneously replace a significant part of the 
"transportation using oil products" factor also. 


"The technical basis for that solution and part of the prototype 
technology required, are now at hand. We discuss that solution in this 
paper." Bearden 


And although the solution to the energy problem and the oil wars may be at hand, 
Bearden suggests there is still an urgent rush that needs to be made to save human 
civilization from collapse. 


"Once the technology hardware solutions are ready for mass 
production, even with a massive worldwide deployment effort some 
five years are required to deploy the new systems sufficiently to 
contain the problem of world economic collapse. This means that, by 
the end of 2003, those hardware technology solutions must have been 
completed, and the production replacement power systems must be 
ready to roll off the assembly lines en masse. 


"The 2003 date appears to be the critical "point of no return" for the 
survival of civilization as we have known it. 


"Reaching that point, say, in 2005 will not solve the crisis in time, 
and the collapse of the world economy as well as the destruction of 
civilization and the biosphere will still almost certainly occur, even 
with the solutions in hand." 


"The good news is that we now know how to easily initiate 
continuous and powerful "electromagnetic winds" from the vacuum 
at will. Once initiated, each free EM energy wind flows continuously 
so long as the simple initiator is not deliberately destroyed." 


On page 9 he explains the concept of the dipole, and how there is already huge 
scalar energy flowing in the time domain around any dipole. Hold a magnet or a 
battery in your hand and you hold a stress in time and a beautiful flowing loop of 
longitudinal waves! 


Bearden decries the scientific community in the West for being unable to let go of 
their dogma long enough to see that the greatest discovery in human history lies 
at their feet, but for their stubborn ignorance. 


"The present energy crisis then is due totally to that "conspiracy of 
ignorance" we referred to, that is maintained by the scientific 
community, and that has been maintained by it for more than 100 
years. 


"This is the real situation that the environmentalists must become 
aware of, if they are to see the correct path into which their energies 
and efforts should be directed — to solve both the energy crisis and 
the problem of gigantic pollution of the biosphere." 


As far as anyone in the legislative branch of government ever understanding 
the profundity of the discovery and engineering of scalar waves, Tom Bearden 
says they are at a great disadvantage in doing so. 
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"The nontechnical person — e.g., a Senator or a Congressperson — 
is operating under a distinct disadvantage. If he or she takes the 
stance that much better electrical power systems can readily be 
achieved, he or she is in fact opposing almost the entire set of 
University, Government Technical, Power Company, Battery 
Company, and Organized Science communities. Further, in most 
cases his technical advisors are themselves from one or the other of 
those communities, and likely to go back into that community or 
those communities when the Senator or Congressperson leaves 
office, or even before. So the Congress and the non-technical 
government community at large operate at a great 

disadvantage.. Bearden 


National Emergency Declaration is Needed 


"The Government Non-Technical community (the Senate and the 
Congress, in particular) are in far better shape than the Government 
Technical community, to appreciate the world implications of the 
pending economic disaster. I am hopeful that both the 
environmentalists and the Government Non-Technical community 
will rapidly unite in a common goal to get this vacuum energy 
program launched, under a National Emergency declaration. If so, 
then they can solve the energy crisis and the pending economic crisis, 
in fairly short order, and permanently." 


unnecessary energy crisis.htm#congress_ disadvantage 


In the conclusion of his paper The Unnecessary Energy Crisis: How to Solve It Quickly 


Bearden again states the urgency of replacing our centralized power grids with highly 
dispersed and local taps on the freely flowing energy of the active vacuum. Given the 
abilities of the Tesla howitzers, the power grids of all nations are sitting ducks. 


"Personally, the present author regards the increasing energy crisis as the greatest 
strategic threat to the United States in its entire history. I will do anything within my 
power to help prevent what I perceive to be the looming economic collapse of the 
Western world, preceded or accompanied by a sudden, explosive, all-out and continuing 
exchange of the WMD arsenals of most of the world. 


...dn the name of all humanity, let us begin! Else by the time this first decade of the 


new millennium ends, much of humanity may not remain to see the second 
decade." 


3. Weaponization 


Scalar interferometry, Tesla howitzer, Tesla dome, heat/cold, dudding, 10 nations have them, dead-man fusing 
& Insane Systems, scalar strategy, earthquakes and weather wars, solar storms, mind attacks, leased to 
Yakuza, many examples of testing, quantum potential weapons. 
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"Indeed, Soviet energetics weapons are now capable of 
destroying both our triad shield, our homeland, our armed 
forces in the field, and our population, quickly and efficiently. 
We have a new "gap" of monumental proportions: not a missile 
gap, not a submarine or bomber gap, and not even a particle 
beam or laser gap. We have a scalar electromagnetics or 
electrogravitation gap." Bearden 
http://www.cheniere.org/books/ferdelance/intro.htm 


"We have a new weapon, just within the portfolio of our 
scientists, so to speak, which is so powerful that, if 
unrestrainedly used, it could wipe out all life on earth. It is a 
fantastic weapon." Khrushchev, to the Presidium, Jan. 1960 


"We've totally missed the most incredible "secret superweapons" 
development program of all times, and the worldwide testing of the weapons 
themselves. 


"Hiroshima and Nagasaki should serve as object lessons in the price of 
ignorance of such technological breakthroughs. 


"History does repeat itself. But this time it's not we Americans who got the 
great new superweapon first." 


Bearden http://www.cheniere.org/books/ferdelance/s75.htm 


Warfare has been changed forever by the development of these scalar energy 
longitudinal wave howitzers. To get a basic understanding of scalar waves is to have the 
imagination suddenly run wild as all the implications and possibilities regarding warfare 
fall into place. One realizes with a certain horror that the world has totally changed, and 
that there are some very fearsome possibilities. Remember, the power for these weapons 
comes from the time domain, longitudinal EM waves in the vacuum of empty space, and 
the power is tremendous and mind-boggling. Being able to blast away at any target from 
a distant control booth is something that has never happened before. This is incredible 
power to be in control of and it divides the history of weaponry into "before" and "after." 
And the destructive power of these weapons is delivered instantaneously to the target 
from the local vacuum at the place of the target. 


From an interview: 


Questioner: "Are you saying that real energy can be transmitted faster than the 
speed of light?" 


Bearden: "Yes. But hyperspatially. Not through 3-space, but "around" it. Again, 


this means that it's possible to produce energetic changes in a distant system at a 
distant place, without transmitting energy "through space" in the normal sense. You 
transmit "around" space, so to speak, and directly in time or through a higher 
dimension, depending on the model you're using to understand this. Further, the 
speed of the internal EM energy transmission is not limited to the speed of light." 


http://twm.co.nz/beard_interview.htm 


Here are some initial considerations about 
scalar weapons and scalar wars 


1. Tesla Howitzer 2. TeslaDomes 3. Rogue groups 4.WWHIII 5. Russian "UFOs?" 
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1. The Tesla Howitzer 


and its modes of action 
Source: Tom Bearden's weapons slides and Fer-de-Lance Briefing 


For one thing there is no delivery of any thing to any place. Bombs are 
obsolete. So are the planes to get them there. No helicopters necessary. All 
current nuclear devices are rendered nearly useless by electronic "dudding." All 
distant-destruction can be done from a control room, and to any point on 

earth. The destructive power of "men" has just increased by orders of magnitude. 
The new weapons could even cause storms on the sun! Thus there is great 
urgency to make these new facts public and known, with the hope that all 
nations would come together to ban the use of scalar weapons. 


Two scalar antennae together along with the computers to control them, make up 
a scalar interferometer, and according to Col. Bearden the Russians have 
hundreds of such installations already. These interferometers are called "Tesla 
Howitzers." They can deliver a giant blast of energy to the distant target site, true 
"action-at-a-distance". 


The first howitzer mode is called the "exothermic" mode of operation because 
immense EM energy blasts outward at the target site. The blast of a scalar 
howitzer can be of near nuclear level in destructiveness, and can be repeated 
easily, at that place, or nearby, or anywhere. 


The howitzer can use a lesser exothermic power setting and simply destroy all 
electronics in the target area. Thus they can render our nuclear missiles 
inoperable as they sit in their silos by "frying" the electronic circuits that guide 
them. They can bring down any airplane, anywhere in the world, at any time. 
Any person anywhere, if their exact position is known, can be assassinated 
without a shot being fired. 


The howitzers can also bring down power grids anywhere in the world, at any 
time. Thus they could bring Wall Street to an instant halt by disabling all its 
electronics. Even this one little easy tweak of the howitzer could cripple the U.S. 
economy in a single day. No wonder the "Ieaders" don't want you to know! This 
is a new era we are in. The discovery and development of scalar interferometry 
has put us in a new world, whether we like it or not. Anyone could be expected 
to go into denial, the befuddled senators and congressmen included. But we have 
to wake up. 


In a second howitzer mode called the "endothermic" mode, the howitzer sucks 
energy out of the target area, essentially creating a blast of cold at the distant 
target. It is even capable of freezing parts of the ocean. Bearden gives a number 
of cases where these "cold explosions" have been witnessed, mostly by airline 
pilots. April 9, 1984: 1 2 3) A huge mushroom cloud of mostly water is seen 
rising miles into the sky from out of the ocean, an awesome sight. 


In the endothermic mode the sucked-out energy must go somewhere, so it is 
vented out at some other chosen spot on the earth. These endothermic plumes 
have been photographed by satellite. 
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"The exhaust in the left picture is about 150 miles long, and is nearly horizontal (about 
1.5 degrees above the horizontal). It is entirely consistent with the continuous exhaust 
from a "dumping transfer" scalar EM howitzer in the continuous exothermic mode. (The 
primary howitzer, of course, was activated in the endothermic mode.)" Bearden More 
Plumes 


By using both of these heat (exothermic) and cold (endothermic) modes together 
the weather can be altered anywhere. Warm the air over here, cool it down over 
there, put a curl in the jet stream, dissipate clouds, create clouds, whip up a 
tornado. Bearden speaks about using the endothermic howitzer mode as a 
weapon of war: 


"Cold explosions can be used to freeze tanks, personnel, and 
equipment. The equipment and tanks thaw out. The personnel thaw 
out too, but they are dead when they do." Bearden, Fer-de-Lance 


(This endothermic mode of the howitzers makes me think that there might one 
day be a cure for the problem of global warming after all. Could not a big device, 
situated in space or on the moon, be able to vent a great deal of excess heat 
outside the atmosphere into space, thus functioning as a kind of planetary 
thermostat?) 


While the United States has experimented with electomagnetic weapons using 
ordinary transverse EM waves, the longitudinal [LW] weaponized waves are 


truly of another order altogether. 


For one thing they do not have to travel through space, for they come from the 
time domain, which is everywhere. The energy of the blast, the heat or light or 
whatever, comes from the vacuum of space at the location of the target itself. 
This is astonishing. The weapons actually just trigger the release of immense 
energy from the vacuum at the target location. 


"... 1t is possible to focus the potential for the effects of a weapon 
through spacetime itself, in a manner so that mass and energy do 
not "travel through space" from the transmitter to the target at all. 
Instead, ripples and patterns in the fabric of spacetime itself are 
manipulated to meet and interfere in and at the local spacetime of 
some distant target. There interference of these ripple patterns 
creates the desired energetic effect (hence the term energetics) 
directly in and through the target itself, emerging from the very 
spacetime (vacuum) in which the target is imbedded at its distant 
location." Bearden Fer-de-Lance 
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The big Tesla howitzers are aimed at their targets by using a worldwide 


electromagnetic pattern called the "Woodpecker Grid," begun by the Russians in 
1976. 


You can hear the Woodpecker signal here: 
http://www.cheniere.org/misc/woodpeckersound.htm 


The woodpecker grid is just that, a grid of EM waves which provide a channel for 
the LW waves to any point on earth. Computers use the woodpecker grid 
information to hone down the aiming of the howitzers to a pinpoint location on 
earth. (For that matter, it could be under the earth, in space, or under the sea). 


A third howitzer mode is what Col. Bearden calls "Mindsnapper" mode. This 
is a truly frightening mode which affects the electromagnetic mind-body 
connection. Being mind-snapped at a low level would cause you to lose 
consciousness. Being mind-snapped at a slightly higher power would "entrain" all 
minds in the target area into a kind of hypnogogic trance, a state in which they 
would all be highly susceptible to suggestions and orders. 


Being mind-snapped at high level would so disrupt the mind-body connection 
that everyone in the target area would fall down, instantly dead. Not only that, 
everything around you and inside you would be killed, so that your sterilized 
body would not rot for quite a long time. 


The Mindsnapper can be used for a small area, or to kill an entire population. 
In fact, using the scalar waves to affect the human mind has become a new field 
in its own right, and has been dubbed "psychoenergetics." (This is discussed 
below in section 5). 


Bearden describes the use of the howitzer in mind-snapping mode against 
people, to cause unconsciousness or death: 


"From a military viewpoint, these scalar EM weapons are really 
quite all-around weapons. 


"For example, they are very lethal against personnel. 


"Set in the "high intensity pulse mode," one blast and a person's 
nervous system is destroyed instantly. Total, instantaneous death 
results. One can blast away at entire groups of infantrymen, for 
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example. It's the peak power that's important, not the average power. 
So the weapon doesn't require too much battery power. 


"Set on a lower intensity pulse mode, one zap can simply knock out a 
person, rendering him instantly unconscious. Quite useful if one 
needs prisoners to interrogate. Also very silent, which is useful in 


operations employing stealth and surprise." Bearden 
http://www.cheniere.org/books/ferdelance/s80.htm 


"Those hit by the scalar EM weapon, however, have a most peculiar 
death mode. 


"Death comes-instantly and totally. There is no convulsion, no 
response. The entire nervous system is destroyed instantly. Every 
living cell in the body is killed instantly, including all bacteria, 
germs, etc. 


"A body hit with this thing falls like a limp rag and lies where it falls. 
It doesn't decay in even 30-45 days. In a macabre fashion, it's been 
reduced to something like food irradiated with nuclear radiation; 
everything is killed, so the material is preserved for an extended 
period before any decay can set in." 


Bearden http://www.cheniere.org/books/ferdelance/s8 1.htm 


He goes on to say that the same "bazooka-sized scalar EM pulse weapon" can 
also be used to knock out a tank with one shot (or pulse). So tank warfare is 
obsolete. Helicopters? Bearden points out: "... if he's attacked by a helicopter or a 
fixed-wing aircraft, he can bring the same weapon to bear on it. He can knock 
down a chopper or a jet. With one shot." 


Obituary for Tank Warfare 


Tanks useless against portable LW weapons 


"For example, suppose one attacks a tank. [with an LW weapon] 

With scalar EM pulse, the personnel die instantly. Total personnel kill is 
achieved. 

All electronic systems of the tank are dudded. Total systems kill is achieved. 
The ammunition in the tank explodes. Total kill is achieved. 


The fuel explodes. This is another total kill mechanism. 

That tank has been killed totally, by a variety of mechanisms, all 
simultaneously. 

That's a k-kill in any analyst's book. 

And don't worry about retrieval and repair. That tank is finished 
permanently. 

Even the most modern tank is just as vulnerable as the most obsolete." 


Bearden http://www.cheniere.org/books/ferdelance/s88.htm 


One begins to get the idea how profoundly the conventional means of warfare 
have been obsoleted. All the usual weapons of war have been rendered nearly 
useless! And Star Trek's "Phaser," with its "stun" and "kill" modes is here at 
last. 
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Although it is the weapons aspect of scalar electromagnetic which has received 
the most developmental effort, Bearden points out that a great many other 
amazing things that may be accomplished in this new field of science. Beam me 
up Scotty! 


"Superluminal communications systems, hyperspace drive, and 
materialization and dematerialization are all hypothetically 
possible, using scalar electromagnetics. As the technology develops, 
we should see the development of many of the systems long thought 
impossible except in science- fiction." 


Bearden http://www.cheniere.org/books/ferdelance/s15.htm 


Bearden describes a huge test of the Russian scalar weapons systems which 
occurred in 1985, a test that went completely unnoticed by western scientists: 


"Just before May 1, 1985 the Soviet Union performed a "full-up" operational test of 
their entire strategic scalar EM weapons complex. This test was detected and 
monitored periodically by Frank Golden. Some 27 of these giant Soviet "power taps" 
were locked into the molten core of the earth, producing forced (entrained) scalar 
resonance of the entire planet on 54 controlled frequencies under our very feet. The 
remainder of the scalar frequency spectrum was ablaze with literally hundreds of 
Soviet scalar transmitters: probably the entire strategic scalar command and control 
system to underwater submarines, higher command centers, distant commands, etc. 
was activated in the giant exercise. 


"For several days, the system was exercised on a mind-boggling scale, apparently as 
part of the Soviet Union's highly accentuated 40th anniversary celebration of the end 
of World War II. 


"Ironically, not a single U.S. intelligence agency, laboratory, or scientist detected this 
monstrous exercise for the new Soviet leader, Gorbachev. Not a one of them had a 
detector for scalar EM radiation, and not a one of them officially believes the 
exercise ever happened." 


Bearden http://www.cheniere.org/books/ferdelance/s38.htm 


"The Woodpecker grid/howitzer weapon system can be placed over the ocean and 
used against cruise missiles, naval surface-to-air and surface-to-surface missiles, 
submarine-launched ballistic and cruise missiles, etc. Placed over a carrier task force, 
it can also take care of the aircraft launched by the carrier as fast as they are 
launched. It can also handily take care of the missiles launched by guided-missile 
cruisers of the accompanying task force." 


(Bearden http://www.cheniere.org/books/ferdelance/s65.htm ) 


The whole series of the Fer-de-Lance briefing slides and comments is a "must 
read" for anyone wanting to be aware of the actual state of things in this world 
right now. It is a new world and it takes some getting used to. Fer-de-Lance 
speaks clearly, for the layman, of the way things stand. 


What is it like to operate these Tesla Howitzers? Col. Bearden gives us an idea in 
his "Fer-de-Lance" briefing, Slides 66-71. 


Who needs armies anymore? A entire war can be fought and won by a handful of 


men sitting in a comfortable control booth! The scalar electromagnetics 
revolution has made all previous forms of warfare nearly obsolete. 
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Why haven't the Russians used the scalar weapons yet? 


Bearden gives his thoughts on this in "Fer-de-Lance." The power of these 
weapons is so great that an accident or war could wipe out all life on earth, and 
even affect the sun. 


"As can be appreciated, this entire concept [MAD] is now totally 
obsoleted by the Soviet possession of scalar EM weapons. 


"The "mutual assured destruction" capability -- or MAD concept as it 
was so aptly named! -- is no longer mutual. And for two reasons: 
(1) the Soviet surprise attack could destroy essentially all our Triad 
forces wherever they are, in the first attack. (2) Even if a very small 
number of our strategic forces survive, the puny strike we could 
attempt to launch could be repeatedly decimated from launch to 
terminal phase. 


'The restraint on the Soviets is not because of our Triad forces. The 
restraint is twofold: 


(1) a second nation has scalar EM weapons, and would 
undoubtedly unleash them upon the Soviet Union with 
great violence if such a massive world-wide destruction 
of U.S. forces occurred or was threatened (is it really 
"accidental" that six major Soviet missile ammunition 
storage sites mysteriously exploded within seven 
months?); 


(2) the closed-loop scalar radiation exchange system 
of Earth-Sun could be inadvertently "tweaked" in the 
feedback loop from Earth to Sun, so that a large solar 
scalar resonance was stimulated. In that case the Sun 
could emit a mighty resonant "burp" that would simply 
wipe out all life on Earth in a fiery shower. 


'The "terror" in the "balance of terror" between nations has just 
increased by many, many orders of magnitude. 


'The biblical prophecy that the Earth will be wiped out by "fire and 
brimstone from heaven" is very near fulfillment now. 


‘Put another way, the pucker factor -- even on the Russians who may 
contemplate unleashing Armageddon -- is higher than any Western 
strategic analyst has ever imagined, even in his wildest nightmares. 


'Truly these weapons are "more frightening than the mind of man has 
imagined," as Brezhnev put it in 1975. 


'The frightening scalar EM weapons can be used, but only very, very 
gingerly indeed. If a slight mistake is made, everybody loses 


everything." 


Bearden http://www.cheniere.org/books/ferdelance/s74.htm 
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But the Russians (KGB) are not the worst of it. Bearden claims that some of the 
scalar weapons have been leased to the Yakuza for about a billion a year, and that 
only the KGB is holding the Yakuza in check from making a full-scale all out 
scalar attack on the west. 


U.S. Defense Secretary William Cohen 
Warns about eco-terrorism using scalar electromagnetic 
weapons 


"Others [terrorists] are engaging even in an eco-type 
of terrorism whereby they can alter the climate, set 
off earthquakes, volcanoes remotely through the 
use of electromagnetic waves... So there are plenty 
of ingenious minds out there that are at work 
finding ways in which they can wreak terror upon 
other nations...It's real, and that's the reason why 
we have to intensifour [counter terrorism] efforts." - 
Defense Secretary William Cohen, 1997 


In a letter to a writer named "Russell" Bearden says, 


"In short, Russell, the Secretary of Defense of the United States 
confirmed that there are indeed novel kinds of EM weapons, 
right now and have been for some time, which have been and 
are being used to (1) initiate earthquakes, (2) engineer the 
weather and climate, and (3) initiate the eruption of volcanoes. 
We wrote about those exact uses of the weaponry decades ago. 
Several nations now have such weapons. Three of them (two on 
one side and the other on a hostile side) are even firing practice 
shots into Western Australia, as a convenient test range." 


http://www.earthchangestv.com/ufo/0209gandor.htm 


See Also: 
Examples of scalar weapons testing around the globe 


See Also: Powers of the Longitudinal Interferometers 


Tesla Howitzers in Weather mode 


How to Make Weather 


"Engineering the weather is duck soup; they tested that over the U.S. 
in 1967, and entered upon continuing operations over North America 


on July 4, 1976 as a grim kind of KGB "Bicentennial Gift" to the 
United States. Here's how it is done with several interferometers. 


"First, the interferometers can deliberately make "high pressure areas" 
(cool the air so it shrinks and its "footprint" pressure on the ground 
increases because its density increases) and "low pressure areas" (heat 


the air so that expands and its "footprint" pressure on the ground 
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decreases because its density decreases). Well, if one makes the highs 
and lows where one wishes them, and judiciously and somewhat 
slowly moves them along a given path, these highs and lows will 
entrain the jet streams and thus "steer" the weather. 


"So if you wish a very cold snap or attack, go up into Canada and start 
these actions to steer down some streams that bring some very frigid 
air. Establish other highs and lows judiciously to "block" or "slow" 
other jet streams and flows as desired. In this way, one can pull the 
"large cold air masses coming down from Canada" deep into the 
southern U.S. at will. They do it regularly. If you wish an ice storm, 
add an additional current of warm moist air you bring up (steer up by 
using artificial highs and lows) from the ocean. Where they meet, you 
will get freezing rain, then sleet, then severe icing accumulating. This 
type of attack does rather large damage to the struck area." 


http://www.earthchangestv.com/ufo/0209gandor.htm 


Whole websites have now sprung up showing weather radar 
anomalies which may well be indications of scalar weather 
engineering. One list of over 500 images is here. Cheniere has its own 
collection here. 


Here is an animated anomaly with cloud formation. 


In another section at Cheniere are many photos of cloud anomalies 
which reveal the underlying grid along which the clouds are forming 
or un-forming. Bearden relates a startling incident in these ongoing 
"weather wars." 


"During the spring of 1986, abnormally strong Soviet 
weather engineering occurred over the U. S., causing a 
drastic drought in the southeastern U.S. This drought 
was broken by a colleague who used an extremely 
powerful scalar EM device to redirect jetstreams. A 
most unusual and unique signature of the "blocking" 
against the Soviet scalar EM actions resulted: Two huge 
circulations developed in the atmosphere, clearly showed 
as two adjacent giant "holes" in the swirling cloud cover 
over the middle and eastern U.S. 


"Between these two giant holes, the cloud circulations 
formed a stream of clouds, moving to the south, looking 
very: much like a giant vertical "bar" of a huge "Y- 
shaped" cloud flow.* Several national weathermen 
commented on this unusual pattern, which had not been 
observed before. The pattern continued, day after day, as 
the blocking continued." 


* On the weather maps. 


http://www.cheniere.org/books/analysis/history.htm 


Tesla Howitzers in Earthquake mode 
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How to Make an Earthquake 


"Here's how you initiate a very large earthquake with such weapons. 
Take a convenient fault zone of set of them. Focus the interferometry 
on the fault zone, in the "diverging" mode, and deposit EM energy 
there in the rocks on both sides, increasing (slowly) the stress in the 
rocks by the reverse piezoelectric effect (deposit excess energy, get 
crystal mechanical movements). 


"Do it slowly, and the stress will build up to large pressures well- 
above a plate slip minimum energy required. At some point, the 
rocks yield and one or both sides "slip" and move rather sharply, 
giving a very large earthquake in that zone. 


"Do the same thing down in the earth (remember, LWs easily 
penetrate right through the earth and ocean at will, and so the 
"interference zone" focus can be inside the earth or beneath the 
ocean, at will. 


"Anyway, focus this thing down to where the active part of the 
volcano is still slumbering, down where the hole in the plate has been 
made. Keep increasing the deposition of energy in the magma itself, 
and eventually the increasing pressure from deep within that volcano, 
underground, will cause an eruption. Build the energy slow, and the 
eruption will likely be much larger." 


http://www.earthchangestv.com/ufo/0209gandor.htm 


Yugoslav Earthquake, Followed by Cold Explosion 
Strange Characteristics of Iran Quake, Sep. 1978 


Tesla Howitzers in Tesla's "Big Eye" mode 


How to make a Big Eye in the Sky 


By using longitudinal wave interferometry in a weakly endothermic 
mode a new kind of "radar" is now possible, one which can look 
right through the earth and oceans. Because the endothermic mode 
extracts energy from the distant target, a pattern of the target area 
can be scanned for in the returned energy. 


"Thus the receiver produces a representation of the energy 
extracted from various locations within the distant endothermic 
zone. By displaying the received signals on an appropriately 
scanned screen, a representation of the distant scene in the 
intersection zone can be created. Indeed this is a special kind of 
"microwave interferometry," and -- with modern techniques -- the 
imagery obtained might be surprisingly good. With development, it 
might even become as good as the image presently obtained by 
side-looking acquisition radars. 


"Interestingly enough, since scalar EM beams will easily penetrate 
the earth or the ocean, one can also look beneath the earth or 
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beneath the ocean with this type of scanning scalar interferometer. 


"The importance of this capability to strategic and tactical 
reconnaissance is obvious. Camouflage, cover, and concealment 
have no effect on such a system. One can easily look inside 
buildings and into underground facilities. With a small system such 
as this, the U.S. Marines at Khe Sahn would have had little 
difficulty locating the tunnels continually dug under the perimeter 
by the Viet Cong. And targets under jungle canopies are directly 
visible." 


Bearden http://www.cheniere.org/books/ferdelance/s42.htm 


Tesla Howitzers can destroy all life on earth 


How to Make a Storm on the Sun!! 
(Just make a big mistake with your Tesla howitzers) 


The deepest dangers of the use of scalar weapons are frighteningly 
pointed out by Bearden here where he considers that the sun, earth 
and moon (actually the whole solar system) is a delicately balanced 
arrangement of scalar (longitudinal) EM radiation. There is a scalar 
connection between the earth and the sun, which are both giant 
dipoles gushing energy in the time domain. Big scalar events on the 
earth could alter this balance causing true catastrophe. 


"Indeed, a solar response could be stimulated so that the Sun 
would violently belch and destroy our biosphere, among other 
effects." 


Unrestrained scalar warfare could cause huge solar storms? To realize 
that human activity could actually affect the sun itself is truly mind 
boggling. 


Bearden goes on to say: 


"Accordingly, use of huge scalar EM weapons is a 
double-edged sword. Unless carefully employed, use of 
the weapons could cause a terrible backlash to the user as 
well as the victim, and even accidentally cause the 
destruction of the earth itself. It is not accidental that in 
1960 Khrushchev stated that his new fantastic weapon 
could -- if unrestrainedly used -- destroy all life on earth. 


"This appalling backlash potential is apparently what 
prompted Brezhnev in 1975 to make so strong an effort 
to get agreement to outlaw the development of "new 
weapons of mass destruction" more frightful than the 
mind of man had even dreamed of. Gromyko even 
introduced such a draft agreement into the proceedings of 
the United Nations. The first article of the draft 
agreement indicated that the nature of the weapons 
referred to would be negotiated. Sadly, the entire Western 
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world did not even know what the Russians were talking 
about." 


http://www.cheniere.org/books/ferdelance/s24.htm 


2. Tesla domes provide 
near-perfect defense shield. 


INTERFEROMETRY 
» {HEMISPHERICAL SHELL) 


wae 


(Slide from Cheniere.org) 


The Tesla howitzers can be used in a nearly impregnable defensive mode whereby 
they throw up a dome (Tesla Dome) or a sphere (Tesla Globe) of highly powerful 
electromagnetic energy, enough to "dud" or destroy missiles which try to penetrate 
them. Once again, this energy is not going through space from the howitzer, but being 
made to emerge from the local vacuum at the location of the shell. KGB tests of 
these domes have been witnessed by airline pilots around the world. Bearden gives 
many examples of the Tesla domes being sighted around the world in his briefing 
paper "Fer-de-Lance." (Russian dome test, another globe incident, yet another globe 
test). These giant electromagnetic domes can be hundreds of miles across, or narrowed 
down more to total impermeability. 


"Such a shell may be several hundred miles in diameter at the base. The 
enormous energy required to form such a defense shell is obtained by a 
"scalar power tap" into the molten core of the earth itself, as previously 
explained. In late April/early May of 1985, 27 such "power taps" were 
placed in the earth by the Soviets. If each tap is capable of powering four 
to six large scalar EM weapons, then the Soviet strategic scalar EM 
arsenal contains over 100 monstrous superweapons capable of 
generating exothermic explosions, endothermic explosions, engineering 
the weather, locating and destroying underwater submarines, detecting 
and destroying ballistic missiles shortly after launch, detecting and 
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destroying long range strategic bombers as soon as they are airborne, etc." 
http://www.cheniere.org/books/ferdelance/s52.htm 


By using nested domes one can protect the domed area even against nuclear 
radiation itself. Tesla globes can be used to hit airborne targets by simply placing a 
globe of any chosen size in the flight path of the incoming missile. It does double duty 
because the missile hits it going in, and then the rubble hits it again going out the other 
side. 


While the U.S. persists in its useless boondoggle "missile defense system" by shooting 
a missile with a missile (missiles which would already have been "dudded" by the 
Tesla howitzers), between the domes and the globes the Russians (KGB) have in hand 
(operational) a nearly perfect missile defense system. Someone should ask the 
Secretary of Defense if the U.S. Tesla domes are in place. And over which cities? How 
powerful are our American Tesla domes? 


Bearden cites a number of examples of these domes being tested around the world: 
March 20, 1969 | March 24, 1977 | August 17, 1980 | June 17, 1966 | June 18, 
1982 June 22, 1976 


In a slide from the Fer-de-Lance briefing it is shown how the "woodpecker grid" itself 
also acts as a sensor, detecting any missile launch anywhere, and how the howitzers 
can respond instantly by delivering a blast to exactly the right coordinates, right along 
the channels of that same grid which is feeding the location information about the 
missile launch. This certainly beats "trying to hit a bullet with a bullet." Especially 
since YOUR bullet would probably be instantly inoperable in a real scalar war 
situation. 


3. Rogue Groups in the government 


Bearden fears that these scalar electromagnetic secrets may have fallen into the hands 
of what he called secret "rogue groups" within the labyrinthine depths of the black- 
ops special-access domain of the secret government. "In the extreme, such a deep 
black program can even become a "captured" program," he says, "which is totally in 
the hands of rogues and no longer reports to or is bound by the dictates of the 
parent government." 


"They have their own agendas. And being rogue groups, they may well 
bring in unethical, immoral tricks: assassination, bribery, entrapment, 
disinformation, plausible deniability, etc. A certain percentage of a highly 
secret rogue group will wind up using all these things and more. It's a 
human characteristic, the old primate dominance game. Only now 
disguised and hidden under deep classification. ... 


"In highly classified groups, these groups are greatly enabled to joust 
more widely, unethically, and immorally because it is so deeply hidden. 
So very deep classification evokes the growth and intensity of rogue 
groups. It's the old 'Power corrupts, and absolute power corrupts 
absolutely' routine. ... Due to loose formation of rogue groups inside such 
programs, they may have dual or triple purposes, may not operate under 
very much legitimate government control at all, and may operate 
specifically for the purposes of the rogue group or groups that have 
gained control." 
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" 


"The involvement of at least some rogue groups, some being "cowboys 
who operate well outside all laws and ethics, could also result in such 
things as assassinations, clandestine testing on individuals without their 
consent, etc. In short, it could account for what seems to be actually 
occurring. " 


http://www.cheniere.org/explore%20articles/mind%20control3/p05.htm 


4. World War Ill has already begun 


Because it is now possible to cripple the power grids and electronics of any nation, 
that nation could be reduced to economic ruin without ever firing an actual "shot." 
Without electricity Wall Street cannot operate. Without electricity you quickly need 
martial law. One no longer needs to wage a conventional war anymore at all. There are 
now lots of new ways to bring any nation to its knees. 


"We are at war, whether we like it or not. And we are going to have 
strategic strikes on an unparalleled scale for us. Pearl Harbor was nothing 
compared to what is coming down, once we consider the "augmentation" 
and such. 


"When that factor is considered, then it's a totally new ball game on 
replacing the power system. There isn't going to be much choice; the old 
one is going to be destroyed or so badly crippled that it will collapse the 
U.S. economy in a way we have not seen since 1929. Of course, in such a 
case hitting us, we will be under martial law, the works, everywhere. For 
one thing, it's the only way you can keep the cities from imploding from 
within, by the criminal element, looting, robbing, killing, etc. Simply wait 
and see; it's on the way." 


Although Bearden has for years decried the "scalar-gap," and chided the military for 
falling so far behind the Russian KGB in the field of scalar electromagnetics, recent 
statements indicate that things may at last have changed somewhat. 


"In the new war, the first phase of WW III has already been completed. 
Hence President Bush's recognition that this is a total war, and has to be 
taken to the enemy no matter where he may be hiding or in what 
sanctuary or in what foreign nation. This is an entirely different war than 
anything the U.S. has ever fought in its history. And before it is over, it is 
going to kill more Americans than have died in all the previous wars 
in our history. The news media and the public have not yet 
recognized that awful situation and predicament. Most are already 
thinking that, well, we won in Afghanistan so it's just about over. Instead, 
it has only just begun. 


"Anyway, that's a brief uptake on some of the weapon situation today. 
Some 10 nations or more now have LWIs, and five have the QPs. I'm still 
working on how many have the appalling negative EMP weapons, but 
would estimate 6 or 7 nations have them in one stage or the other, either 
deployed or in at least advanced development. And in my estimation, the 
Yakuza will have them within three to five years if they have to build 
them themselves, and quicker if they can buy them from the Russians, 
Chinese, or???" Bearden 
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When he was asked the question "Does the government listen to Tom Bearden?" 
Bearden said: 


"Let me speak carefully. I am very satisfied with how I've been listened to 
in the quarters where the rubber meets the road. The West is no longer 
defenseless, not by any means. Cannot amplify it further than that." 


http://www.cheniere.org/correspondence/021102a.htm 


Bearden has briefed the government a number of times and the Cheniere website 
contains a great number of his graphic military briefing slides. 


5. Are the Russians making "UFOs?" 


Scalar electromagnetics engineering opens the possibility of antigravity vehicles and 
"hyperspace travel." In other words we can now make our own UFO's! Of such 
scalar-powered antigravity vehicles, which have now become possible, Bearden has 
this to say: 


"We might expect to see such vehicles glowing. Their various surface 
features and mechanisms might appear to be glowing or revolving lights, 
etc. 


"They could exhibit incredible "aerodynamic performance," seemingly in 
the atmosphere. Actually they would not be moving "through" the 
atmosphere at all, but through a higher space outside each particle of 
atmosphere. 


"They could seem to materialize and dematerialize. 
"They could seem to plunge into the ocean or rise out of it. 


"They could even seem to operate under the ocean or inside the earth 
itself. 


"Such anomalous vehicle performances have been seen all over the 
world, particularly since a few years after WWII. 


"It appears that one or more nations of Earth are operating such vehicles 
now in great secrecy. Our own "government" may even be one of these. 


"If so, it isn't our true "government/government." Instead, it's the "control 
group/government." It's government at the operational level, but at higher 
level it belongs to certain control groups who have penetrated our 
government's vitals and taken over all such projects." 


Bearden http://www.cheniere.org/books/ferdelance/slide32.htm 


In an excellent article on her Earthfiles website, Linda Moulton Howe reports on the 
utter bafflement of Norwegian scientists over mysterious lights appearing in the valley 
of Hessdalen, Norway. 
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She writes of the research there: "The results can be broken down into two groups: 
95% are thermal plasmas and 5% are unidentified solid objects. The plasmas emit 
long wave radio frequencies and strangely, their temperatures do not vary with change 
in size or brightness." She quotes the scientists’ research summary: 


"1) most of the luminous phenomenon is a thermal plasma; 

2) the light-balls are not single objects but are constituted of many small 
components which are vibrating around a common barycenter; 

3) the light-balls are able to eject smaller light-balls; 

4) the light-balls change shape all the time; 

5) the luminosity increase of the light balls is due to the increase of the 
radiating area. But the cause, and the physical mechanism with which 
radiation is emitted, is currently unknown." 


This would almost certainly seem to be another example of the testing of the scalar 
howitzers. It is baffling because, as Bearden points out repeatedly, Western scientists 
have limited knowledge of the scalar electromagnetic principles by which the 
howitzers operate. The Hessdalen scientists were completely baffled as to where the 
energy of these plasma balls was coming from. 


Ms. Howe interviews Massimo Teodorani, Ph.D., Astrophysicist, who released the 
report on the 2001 Hessdalen sightings. The scientist speaks of the baffling phenomon 
observed. 


"I don't know how it is possible that Nature is spontaneously able to do 
that. Anyway, we deduce that the plasma is trapped inside a sort of 
magnetic cage and the magnetic cage closes around the plasma and keeps 
it fixed in some way, prevents it from expanding. But where does it 
come from? We don't know." 


By what we have been considering here, we can recognize the signatures of scalar 
electromagnetic engineering. If it is a Tesla howitzer, then the energy for the plasma 
balls is coming from the vacuum of spacetime at the very location of the balls 
themselves, triggered by scalar interferometers aimed through the woodpecker grid. 


These kind of balls can be used as marker beacons giving feedback for precision 
aiming of the howitzers. The energy of the marker beacon can be read back into the 
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computers giving precise location information for pinpoint aiming. The target area can 
be very small, or widened out. 


There is a little movie of one of the Hessdalen plasma balls here. It would seem to be a 
clear documentation of a scalar howitzer marker-beacon. How many other current 
"UFO" sightings are actually the witnessing of Tesla howitzer tests? 


In fact there are a great many anomalous events of the past few decades which might 
very well be explained by the Russian testing of their longitudinal electromagnetic 
weapons. It would seem that the mysterious appearance of crop circles around the 
world could be accomplished by feeding a precise mathematical graphic pattern into 
the computerized aiming software and change the very molecular structure of the 
crops themselves along the lines of that pattern. The stalks fall over from the localized 
effect of the longitudinal waves. A plasma ball tracing patterns? Are they slyly 
sending a message to see if we are "getting it" yet? 


The "Cambridge Angel" - Made by Russian scalar plasma balls? 


Also see: Interview with Tom Bearden 
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Attempt to Ban Energetics 
Weapons Worldwide A 


=» On June 13, 1975, in a major speech Brezhnev urged the 
United States to agree on a ban of research and 
development of new kinds of weapons "more terrible than 
anything the world has known." 

= On July 2, 1975 Brezhnev repeated his proposed ban on 
development of frightful new weapons, to a group of U.S. 
Senators. 

= In August 1975, Ponomarev called for a ban on frightful 
new weapons of mass destruction. — 

= On Sept. 23, 1975 Gromyko presented a draft treaty . 
agreement to the 30th Session of the UN General 
Assembly, for banning development of frightful new 
weapons. 


= No one had the foggiest notion what the Russians were 
talking about! 


@ 19967 © Se4RDEN 


(Slide from Cheniere.org) 


4. Healing powers of longitudinal waves 
Healing via longitudinal waves, time reversal of cells (de-differentiation), Priore's machine, Bearden’s 
proposed "blanket" version, using the electric power grid for healing waves or for broadcasting disease 
patterns. Scalar Biowar. 


The good news! 


"Any sort of disease whatsoever - physical or mental - will 
be rapidly curable, simply and cheaply. It will be possible to 
reverse aging and rejuvenate the person. It will be possible to 
regrow limbs and straighten misshapen spines - and directly 


remove the causes of mental diseases and cure them as well. 
Lifespan will be staggeringly increased, without 'old age's 
debilitation.' AIDS, cancer, leukemia, and genetic diseases will 
be completely conquered. The potential for a true golden era is 
upon us, for all humanity." 


Bearden- http://twm.co.nz/beard_interview.htm 


Proof of the healing powers of longitudinal waves from the vacuum is seen in the 
work of Antoine Priore who produced longitudinal scalar waves using a gigantic 
glass tube filled with plasma. He himself did not understand why it worked or how 
it cured cancer in animals. 


"The Priore team cured terminal tumors, trypanosomias, and other 
dread diseases in laboratory animals in France, in the 1960s and 1970s, 


under rigorous scientific protocols by eminent scientists. The Priore 
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project was funded by the French Government to the tune of several 
millions of dollars (equivalent). http://www.explorepub.com/articles/energetics.html 


"... Prioré's machines concretely demonstrated a nearly 100% cure of 
all kinds of terminal cancers and leukemias, in thousands of rigorous 
laboratory tests with animals. These results were shown to medical 
scientists as early as 1960." hitp:/www.cheniere.org/priore/index.html 


Bearden has stated that the longitudinal EM waves can have a healing effect 
because they always come in pairs called "phase conjugate pairs" and one of the 
pair is time-reversed. This enables engineering of the waves to "pump" the cells of 
the body (with waves from the time domain) and actually time-reverse the cells 
back to a previous healthy condition. The scalar cure of cancer does not involve 
killing the cancer cells but rather pumping them with time energy into a previous 
condition. I know, this seems miraculous, and is it not? 


This healing power in the longitudinal 
waves of the time domain is a mind- 
boggling thing to face. It took me 
months to get through it, and to suffer 
the fact that the cure for cancer and 
AIDS was right there, in this new 
scalar electromagnetics technology, 
and that it has been kept back from the 
people for so many decades now. 


Bearden has a great deal to say about the 
work of Antoine Prioré, who himself did 
not understand why his machine 
worked. Priore did not know about the 
longitudinal scalar waves of the time 
domain. In fact, Tom Bearden has 
supplied, at last, the missing 

explanation as to how that big giant 
two-story glass tube consistently cured 
cancer in animals. 


Priore and his giant plasma tube 


"The medical implications are enormous. By just reversing the 
damaged cells back to a previous physical state, this gives a physics 
mechanism for controlled cellular dedifferentiation, in biology terms. 
Physicians will time-reverse diseased, damaged or aged cells back 
to an earlier healthy condition, including all the cellular genetics. 
Normal cells are just reversed to a slightly younger condition." 


"We believe this mechanism explains the revolutionary but baffling 
electromagnetic cures achieved by a team of outstanding French 
scientists in the 1960s and early 70s, working with inventor Antoine 
Prioré. In lab animals, cures were achieved for terminal tumors, 
infectious diseases such as trypanosomiasis, and atheriosclerosis. In 
addition, deliberately suppressed immune systems were dramatically 
restored. 
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"We hypothesize that this is the long-sought mechanism of how the 
living body heals itself. In short, the body's cellular control system 
induces cellular reversal by weak time-domain pumping of the 
damaged cells and the affected area. The cellular regeneration system 
performs all healing of cellular damage in the body; the immune 
system heals nothing, not even its own damaged cells) . 


"For the first time medical science can develop as a science of 
healing rather than a science of intervention. And it will develop as a 
science of unlimited healing, since no pathogen can resist action by 
curved spacetime engines." Bearden 


http://www.cheniere.org/techpapers/Vision%202000%20paper.doc 


See Priore's machine See Slides of how it works. 


Bearden has extended the Priore work, with the previously missing knowledge now 
in place, and designed a revised system (for irradiating the body with longitudinal 
waves) which gets rid of Priore's giant glass plasma tube and uses instead an 
antenna unit which surrounds the body. He has also provided the missing 
explanation of how it works. There is an article from "Explore" magazine, Part I 
and Part II. 


RETRORADIATION WITH EMITTED TW EM WAVES 


Recorders & Broadband Amps Broadband Antenna Unit 


y 
Control Unit 


Receiver-transmitters 


OT E BEARDEN 1999 


~ Adjusting broadband signals 
Wee bandwidth and amplification 


Using an amplified replica of the body's own dense, broadband signal 
complex to irradiate it, producing deeply-penetrating and precise 
longitudinal EM wave sets that pump cells and reverse cellular 
disease and damage 


(Slide from Cheniere.org) 


In fact, Bearden has presented to the U.S. government a plan to use a portable 

version of a Scalar Healing Blanket where wire channels in the blanket act as a 
scalar antenna, which can both send and receive scalar electromagnetic waves. A 
two minute treatment of the waves is sufficient to restore the body to its earlier 
healthy condition. Thus even thousands could be treated easily and quickly in a 
biowar mass attack situation. 


"To defend against things like anthrax attacks on our civilian 
population centers, we also have recommended to the U.S. 
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Government the crash development of small, portable treatment 
machines—using similar "antiengine-forming" and cellular reversing 
"porthole technology". [See Figure 13 on previous page]. Such 
portable machines could be developed cheaply and quickly, and 
present government facilities could be used to massively attack the 
correlate database production problem. 


"The portable treatment units could be cranked out by the hundreds 
of thousands and flooded down through emergency response agencies 
such as the police forces, the National Guard, emergency hospitals, 
emergency response teams, etc." - Bearden 


uter 
ye Unit 


“| \ ™ Antenna Pad 


(Slide from Cheniere.org) 


The Scalar Healing Blanket would fit into large suitcase. It has three basic parts, 
the longitudinal wave generator, a laptop computer, and the antenna-blanket. The 
plan was a stroke of Bearden's genius, but unfortunately it fell on befuddled 
government ears. "Unfortunately, so far the DOD [Dept. of Defense] doesn't even 
understand what the heck we're talking about!" 


Article "Healing with Energy": http://www.explorepub.com/articles/energetics.html 


"We tried very hard in 1998 to call attention to the extreme national 
need for the most urgent possible development of a portable computer- 
controlled treatment device based on the experimentally proven Prioré 
methodology, but extended to a much simpler and far more rapid 
method of treatment. 


"Quick development of this technology could lead to a suitcase size 
device, capable of treating a patient in less than one minute, and 
stopping the symptoms and disease progress cold, then reversing it. 
Three "less than a minute" treatments one week apart would be 
required for complete cure. As an added advantage, partial reversal of 
aging in older patients would also be accomplished as a bonus, in 
addition to time-reversing the damaged and diseased cells... 


"The method proposed to the DoD in 1998 used normal EM ina 
peculiar way to force the body itself to make its own time-polarized 
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EM waves, and pump every part of its cells -- including the genetics -- 
in the time domain. 


"Quite simply, we are going to be struck this way (QP spreading the 
immune systems of the populace plus professional smallpox, anthrax, 
etc. BW attacks on our population centers) and by other means we've 
spoken of in other papers and briefings." 


Bearden http://www.cheniere.org/correspondence/021401.htm 


The Dark Side of the Force: 


Creating and broadcasting disease 


Speaking of the scalar wave induction of disease by longitudinal wave patterns 
Bearden refers to work by French scientist Kervran and Russian scientist 
Kaznacheyev, who proved that any disease could be transmitted 
electromagnetically. 


"It works this way: the Kaznacheyev experiments (and others) 
demonstrated that any cellular disease or disorder can be initiated into 
cells at a distance, by electromagnetic means (albeit unusual EM in 
nature). The decades of microwave radiation of the U.S. Embassy in 
Moscow, was an ongoing set of "stimuli" to ping the U.S. system and, 
by its response, ascertain how far along (or if it was "along") in its 
knowledge of such weapons. The radiation was responsible for many 
health changes in personnel and for the eventual deaths of three U.S. 


Ambassadors." Bearden http://www.cheniere.org/correspondence/021702a.htm 


In a letter he writes, 


"Yes, the Kaznacheyev experiments were quite real; 15,000 or so in military 
research institutes in Siberia. As with so many other novel areas investigated and 


developed by the Soviets, most U.S. investigators just assumed normal EM, which 
is not what the Kaznacheyev experiments involved, and not what was carrying 
disease induction patterns from one cell culture to another in rigorous lab tests." 


How to "Broadcast" Diseases 
Longitudinal EM Biowars 


Bearden explains how the new guantum potential weapons can be used to 


induce disease-at-a-distance in a population, or to "spread" the immune 
system so thin that a conventional bio-attack would be greatly 
potentiated. By "broadcasting" virtual disease patterns over a population, 
the immune system is so overloaded by the presence of the "shadow" 
diseases that its effectiveness is thinned out. 


"In short, alter the internal wavestructure, and one creates a 
curved spacetime ‘engine’ that acts on mass in any fashion one 
chooses to design -- including initiate diseases .. . Now 
visualize one of these 'vacuum engines' or 'spacetime curvature 
engines' that acts on mass to generate the exact effects 
produced by anthrax. (Or any other disease one wishes) . . . 
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Call the virtual state of a disease engine the disease pattern in 
the "shadow" state, just prior to becoming observable. . . . 


"And the master cellular control system responds to "coming 
events that cast their shadows before". In short, it responds to 
the upper level of the "shadow state" of a disease, still in the 
virtual state! (Hey, virtual particles are real, virtual photons are 
real, virtual ST curvatures are real --- just very fleeting, only for 
another to immediately arise). The exchange of virtual particles 
is known to generate all forces in physics anyway! .. . 


"So the cellular control system responds to "shadow state" 
disease patterns. Enter a QP weapon application. Place a 
quantum potential weapon "area" on the United States, so that 
the entire populace is in it. The slowly introduce and bring up in 
the shadow state, the necrotizing fasciitis disease engine. At 
some point, the cellular control systems will react, and order the 
immune system into action. In other words, immune system 
resources will be committed against this "immediately coming" 
enemy. Bring it on up a little, but still just in the shadow state. 
Voila! Humans form a bell-shaped distribution curve. And even 
if the structure of the QP fluctuates a little, fluctuating a bit 
stronger and a bit weaker, etc. A few of those targeted bodies 
will now actually develop necrotizing fasciitis. So far, just like 
the U.S. Embassy targeting, except a different "carrier". 


"But now there is an exact signature that this is what is doing it, 
and not normal vector carriers of disease and contact or 
exposure infection. The few cases of necrotizing fasciitis that 
break out will be most puzzling. They will be randomly 
scattered across the entire nation, and so few that the vector 
carrier and contact or exposure explanation completely fails." 


"And that one happened, right here in the U.S., not so long ago. 
Check it out. 


"So carefully adjust the patterns for, say, 12 major terrible 
diseases, to that "adjusted and desired shadow state level". Now 
add all 12 patterns into the internal structure of the quantum 
potential. Now it has 12 shadow state disease engines in it. 


"Place that one on a populace. The cellular control systems 
order the immune systems into action, and they now have to 
commit their finite resources to 12 different areas. This greatly 
thins the response an immune system can make to any one of 
those 12 disease patterns! In short, it "spreads" the capabilities 
of the immune system, which can be galvanized to great effort, 
but only can perform a small bit against each area. 


"Suppose one of those "galvanized" areas in the targeted 
populace's immune systems is anthrax. And suppose the bad 
guys now hit one or more of those cities with a professional 
anthrax attack. A former OTA study showed that a professional 
anthrax aerial spray attack against Washington D.C., dispensing 
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100 kilograms of anthrax spores in the spray, will account for | 
to 3 million casualties. And that's in an "unthinned" set of 
immune systems. In the "thinned" set, one can at least 
double or triple, and even up to five times, that estimate. So 
conservatively, now there would be from 2 to 6 million 
casualties. And even mild anthrax spray attacks in other 
"thinned" cities would also be amplified. 


"That one is being set up, or already set up, right now. There 
are other such "augmentation" setups also under way. 


"So the weapons alluded to by the SecDef in 1997 are 
already being employed. WW III has already begun, and 
our populace (and our scientific community) is blissfully 
unaware of it." 


http://www.cheniere.org/correspondence/021702a.htm 


Most of us can remember the strange outbreaks of the so-called "flesh eating 
disease." It seemed to break out here and there randomly with no known 
cause. Bearden believes this was a test of the newer quantum potential 
weapons which go even beyond the capabilities of the Tesla howitzers. 


"The Kaznacheyev "disease induction by novel 
electrodynamics" work is also the basis for the spacetime 
curvature engines (not EM signals!) carried by quantum 
potential EM biological weapons for distant induction of 
diseases etc. into the population of an entire nation or area, such 
as the U.S. 


"This quantum potential disease induction weapon -- capable 
of attacking an entire population of a nation or area -- has been 
tested several times in the U.S. at very low levels, in the shadow 
state only (we explain shortly) and it has a most peculiar 
signature. E.g., one test used necrotizing fasciitis (flesh- 
rotting disease) engines. 


"The disease 'engine' was deliberately kept down in the 'shadow 
state' (virtual state, just below the observable state) so that only 
a tiny bit of the populace with depressed thresholds would 
"breach the observable threshold’ due to the population forming 
a bell-shaped curve as to the threshold level. The major 
signature of the test was that the cases of the disease broke 
out totally statistically and randomly, spread all over, without 
any ‘disease vector' in between. 


"In short, it was not spread in any manner required by normal 
deterministic disease vectoring, but was a totally random set 
of occurrences. Several other diseases were also tested this way 
in the American populace, with precisely the same signature." 


Bearden http://www.cheniere.org/correspondence/021401.htm 


"Apparently one planned use of such an augmented clandestine 
BW weapon will be smallpox, e.g. As you know, the Russians 
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did develop smallpox for biological warfare, and even 
developed a new strain against which previous vaccination is 
ineffective. 


"The vast numbers of expected casualties, coupled with immune 
system spreading, are absolutely irresistible to the Russian 
mind. You can count on it that they have seen that the smallpox 
is already on site here, in the U.S. and in the hands of 
professional terrorist teams. Of course, the Russians/KGB will 
protest they have nothing to do with that! Yet likely the KGB 
will have flatly arranged it or at least assisted it. The capability 
for mass destruction of the nation is so lucrative and easy to 
achieve in advance, that they would never be able to resist 
doing it." 


Bearden http://www.cheniere.org/correspondence/021401.htm 


Bearden believes the Gulf War Syndrome involved the use of scalar 
technology to induce a disease state, as he stated in a 1997 interview: 


"T'll say this flatly, and I won't answer any further questions 
about it; the Gulf War Syndrome was induced... It was 
induced with this stuff. All the rest... was contributing factors 
that everybody's talking about... There are some deeper 
signatures, if you look into it very deeply, that show you exactly 
how it was done and the fact that it was induced. It was a test. It 
was a test of a very special kind of weapon I have not talked 
about yet. Anyway you can use it to create diseases." 


Bearden http://twm.co.nz/beard_weapon.htm 


Besides using the woodpecker grid to target a population, the entire electrical grids 
of nations can be used as "channels" for disease patterns to be broadcast to all 
people near that grid. Your own house wiring can become an antenna, broadcasting 
these "shadow" patterns of disease, weakening your immune system. 


And here one faces the frustrating fact that the same power grids could be set to 
channel patterns which would keep the entire population healthy, rejuvenated, 
continuously bathing in the time-reversing old-age-defying energy of the spacetime 
vacuum. We have no idea yet of how long the human life span could be increased 
with this new technology. People might be able to live two centuries given full 
humane development of this technology. 


5. Psychoenergetics 


Mental entrainment, inducing hypnogogic trance, mind control, broadcasting thoughts and feelings, the 
Ant World, education via EM [LW] mental download, the "Feelies," revolution in spirituality, 
"enlightenment machine?" Scalar churches? 


Psychoenergetics is simply using the scalar interferometers to manipulate and 
engineer the human psyche. To me it is the most mind-boggling and frightening 
aspect of longitudinal wave engineering. 
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The mind is electromagnetic in nature, and itself of the time-domain. It is not 
observable in 3-space. There is no thing you can point to that is the mind. As Bearden 
says, "The mind is time-like." 


The longitudinal scalar EM waves are also of the time-domain. By overlaying certain 
infolded patterns (oscillations in time) on the longitudinal waves, a thought or 
feeling may be made to arise in a person or persons who are in the interference 
zone (where the wave beams cross). 


The person will not notice anything, feeling that this thought or idea is his or her 
own idea. The longitudinal wave pattern might be a wave of panic or fear that 
spontaneously sweeps over you, perhaps inexplicably. It could even be in the form of 
a sudden intense patriotism. It could be explicit words and phrases, which everyone 
would think they had thought of by themselves. Or it could be rage and hatred, angry 
and violent. On the other hand It could also be a continuous sense of docility and 
placidity. This is the brave new world of psychoenergetics and the coming "Mind 
Wars." 


Scalar Psychoenergetics in its most primitive form simply "entrains" all minds in the 
target area into a deep hypnogogic trance. In this state of mind people would be 
suddenly extremely suggestible, and would likely believe anything they are told, and 
would obey any orders given. Talk about winning the hearts and minds of the 
American People! 


Tom Bearden makes me think of Paul Revere, who heroically conveyed important 
warnings for the sake of the new nation. But the words of the famous phrase have 
now strangely and curiously mutated into the once-inconceivable: "One if by land, 
Two if by mind." 


Indeed one strategy in a Mind War would be to simply take over the minds of the 
"leaders" of the enemy nation. The targeted leader would not be aware that anything 
was amiss, although he might begin to make unexpected changes in policy. 


And are, in fact, any of our "leaders" already having secret thoughts that are not their 
own? Who knows? Frighteningly, we can no longer be sure. The new sciences of 
scalar electromagnetics and psychoenergetics are even now plunging humanity into a 
sudden science-fiction-like world beyond anything in humanity's previous 
imaginings. 


"The Russians reached the point in the mid 1990s that they could take 
over control of a person's mind, with modified longitudinal EM waves 
including some time-polarized EM waves, and with a team of specialists 
(estimate 25-30 per transmitter, and one transmitter and team per 
controlled person)." Bearden 


In a slide Bearden illustrates how a Scalar War would involve a psychoenergetics 
attack on the operators of the enemy scalar installation, entraining their minds into 
hypnogogic trance and getting them to shut down their systems. 


And ultimately psychoenergetic warfare goes to the very heart of human identity 
itself. For if my thoughts might no longer be "mine," then who and what am I? Can 
my very sense of being "me" be hijacked by some nefarious psychoenergetic scheme? 
Will the "secret government" eventually dictate directly into your mind how you feel 
about yourself? Or what you think you are? Or what you should do? 
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How Does Longitudinal EM Mind Control Work? 


The physics of scalar psychoenergetics as expounded by Col. Bearden seems even 
more arcane and over-my-head than that of extracting energy from the vacuum. I can't 
understand it, but I look through it anyway. Each time another tiny understanding 
might occur, or a term might fall into place. I know the mathematics is forever 
beyond me. 


One paper to begin with is Mind Control and EM Wave Polarization Transductions 
This is such serious stuff that Bearden includes a strong warning about misuse of 
this knowledge. Psychoenergetics weapons can mentally maim and physically kill. 


Warning! 


(From "Mind Control and EM Wave Polarization Transductions") 


"This article refers to experimental research techniques which can be 
detrimental or lethal in the hands of any but highly skilled, qualified 
experimental scientists proceeding under proper laboratory safety 
procedures. The purpose of this article is strictly for information to 
properly qualified and authorized scientists in certified laboratories. We 
do not propose or condone any use of these procedures for nonapproved 
practice of medicine without a license. Neither the publisher nor the 
author are responsible for accidents or outcomes in the use of these 
experimental procedures and techniques. Any researcher who performs 
these procedures and experiments is acting on his or her own volition, 
and is solely responsible for insuring safety, qualifications, and legality 
of the acts and their results. We neither suggest nor condone 
unauthorized experimentation on human subjects. Such is a criminal 
violation of the constitutional rights of the subject under Federal and 
State laws, and is both illegal and immoral." Bearden 


After the serious warning comes the description of the paper. This is heady stuff for 
the layman. 


"Calling full attention to the special note above, in this paper we present 
a high-level overview of the novel electromagnetic nature of mind 
operations, mind and body coupling, and intent - the induction of 
physical 3-space EM energy changes into the brain and nervous system, 
and into every cell of the body, from the mind's time-like coherent 
operations. We summarize the time-polarized electrodynamics used to 
engineer and affect mind operations and the mind-body coupling loop. 
Transduction mechanisms whereby differing EM wave polarizations can 
be transformed one-into-the-other are presented." Bearden 


I will leave it to the technically astute to try to understand the mechanisms of 
operation which are described in scientific language. But there are tidbits for the 
layman. Here he speaks of the difficulty Western scientists have in opening up to the 
"immaterial" (longitudinal wave) nature of the human mind. 


Western Science Remains Largely Materialistic 


"Ironically, most Western scientists are materialists and consider 
"mind" as a mystical and nonscientific concept. They tend to 
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consider mind operations and functions either to be simply "meat 
computer" operations and functions, or at best to be very weak 
ordinary transverse-wave EM operations and functions in the brain 
and nervous system. This serious self-limitation exists because in 
the body we measure only weak TW [transverse wave] EM 
operations and functions correlated to biological behavior and brain 
operations. We simply do not know how to measure "mind 
operations" directly. 


"With no mind measurements possible and no instruments, it is 
understandable that Western science considers only the physical 
side of the mind-matter interface. 


"Presently our scientists do not measure the longitudinally- 
polarized EM wave operations and functions in the body and 
around it in nature. Few of them are aware that a maelstrom of 
such LW [longitudinal wave] functions exist in the body and in 
all of nature in general.” Bearden 


Western methods of influencing the mind with EM waves have only used transverse 
waves, not the longitudinal waves of the vacuum. If only transverse waves are used 
one pretty well has to hit the target mind with a sledgehammer of waves. 


Western Science knows only transverse EM waves 


Brute Forcing Time Functions versus 
Fine Control Methods 


"Ironically, Western mind control researchers using transverse 
EM waves for mind control research, are using a brute force 
method of evoking and using vacuum engines (spacetime 
curvature engines) and a special form of general relativity, 
although they do not appear to realize it. 


"While KGB scientists also use TW EM "brute force" TW 
waves when necessary, they do "imprint" or "activate" those 
waves with the desired internal LW and time-polarized EM 


wave and photon structures required to directly perform the 
mind engineering desired... Bearden 


"These "fitted brute-force models" certainly can be very 
powerful, and certainly can produce the exact results shown in 
the experimental verifications of the fittings. However, they do 
not of themselves allow sophisticated design for example of the 
necessary time-polarized wave assemblies for engineering the 
entire human collective unconscious simultaneously, or for 
engineering the entire collective unconscious of all species on 
Earth (i.e., Gaia's collective unconscious), or even for precisely 
engineering the memory and knowledge base of an 
individual. Bearden 
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The seemingly magical operations of psychoenergetics, sometimes called 
"psychotronics," cannot be achieved with ordinary transverse EM wave energy. But 
they are possible with longitudinal scalar waves because the mind itself is scalar in 
nature. 


"We note that all mind operations are time-like, i.c., they are comprised 
as scalar EM photon functions and scalar EM wave functions. Thus the 
mind is a very special kind of electromagnetic system, existing in the 
time domain..." Bearden 


The engineering of the mind can only be accomplished with the waves of time. 


The course of psychoenergetics development necessitates the building of a vast 
database of settings and patterns which bring about given mental and/or emotional 
states. A kind of "genome" of the psyche. Bearden describes the process of the 
decoding of this "genome." 


"Now the scientists would perform many phenomenology experiments, 
making one little change at a time and profusely recording the data. Each 
time, they would establish the physical change(s) that occur in the body 
and/or the mental and emotional changes that occur in the mind for each 
spectral reinsertion back through the "ship's portholes". They would 
simply but painstakingly (over some years) build up an extensive 
database of those individual correlates. 


"In these experiments, the experimenters will eventually be able to 
provoke any body or mind change they wish. Strong emotion. Intense 
pain. Intense pleasure. Painful thoughts. Images. Memories. Perceptions. 
Dreams. Visions. Memory losses. Memory changes. Personality changes. 
Etc. The "delta" in the emission spectrum (the changes from zero 
reference spectrum) represent the precise totality of all mental, physical, 
organic, chemical, etc.changes and interactions." Bearden 


"A second stage in the research would be to test the correlates and 
porthole insertions upon a statistically significant cross section of 
ordinary people, and/or specialized populations (such as toughened 
soldiers). The program would evolve a highly complex, very effective, 
ever-improving science and technology of mind and behavior control and 
engineering mechanisms, complete with finished database and developed 
applications equipment." Bearden 


Summing up his paper Bearden speculates on what the actual situation the science of 
psychoenergetics probably is. The intense secrecy with which this knowledge has 
been kept from the public has led to the current farce of the "government" 
pretending it all does not exist, and this secrecy may have now put us at great risk. 


"The implication is that in the West one or more highly classified, 
sustained, heavily funded developments in advanced mind control 
programs, probably exists and probably has existed for some time. Due 
to loose formation of rogue groups inside such programs, they may have 
dual or triple purposes, may not operate under very much legitimate 
government control at all, and may operate specifically for the purposes 
of the rogue group or groups that have gained control. 
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"In a nutshell, that's what may be going on in the clandestine mind 
control projects in several Western governments. The involvement of at 
least some rogue groups, some being "cowboys" who operate well 
outside all laws and ethics, could also result in such things as 
assassinations, clandestine testing on individuals without their consent, 
etc. In short, it could account for what seems to be actually occurring. 
As also is "usual" in such a mess, one or more of the rogue groups 
eventually may become very powerful because their secret weapons are 
very powerful. They may become confident, thinking they have the "best 
in the world." They may actually believe they are ahead of the 
Russians..." 


"Remember that, in every large and powerful human organization, the 
basis for rogue groups is power and secrecy. They are always seeking to 
increase their power, control, influence, prestige, etc. Nothing else. 
Patriotism and mission are—to rogue groups—often just idle words. 
They have their own agendas. And being rogue groups, they may well 
bring in unethical, immoral tricks: assassination, bribery, entrapment, 
disinformation, plausible deniability, etc. A certain percentage of a highly 
secret rogue group will wind up using all these things and more. It's a 
human characteristic, the old primate dominance game. Only now 
disguised and hidden under deep classification." 


"The Russians, with their additional knowledge of the actual 
mechanisms in the transforms, will be much more advanced than the 
West, because their fundamental psychoenergetics science is far more 
advanced, so long as we continue to use the old U(1) electrodynamics. 
Further, the Russians have decades of use of longitudinal 
interferometry beams to reach right through the earth and ocean and 
produce stringent EM effects at a distance. So they will also be able to do 
the same things here in "mind control" with LW [longitudinal wave] 
interferometers, through intervening mass." Bearden 


Bearden cites two examples where he believes the Russian KGB tested the 
psychoenergetics capabilities of their scalar interferometers. One was the case of 
Captain Button in his A-10 "Warthog" aircraft on April 2, 1997. 


"Over Arizona, Captain Button was thrown into a hypnogogic state, and 
his perceptions instantly altered and controlled. In his instant "dream- 
waking" state, everything seemed perfectly normal. His sense of 
direction was altered a bit more than 90 degrees, so he simply corrected 
and turned and "flew toward the range", actually flying off course by 
more than 90 degrees and ignoring radio contacts. He flew right on out of 
Arizona." 


"At one point he circled, probably thinking he was over the range, and he 
probably dropped his ordnance there. Then he "flew on back toward 
home," as he thought in his waking dream state, until his fuel ran out and 
he crashed and died in the explosion—dream-thinking until he died 
that everything was normal. All the while, his sense of the passage of 
time was altered. To him, in his dream-thinking, dream-acting state, 
everything was normal and nothing untoward had happened. So the 
distant KGB transmitters and associated psychoenergetics team 
controlled him for over an hour. 
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"Indeed, that was the exact purpose of the test: demonstrate control (at a 
great distance) of a skilled person performing highly skilled tasks." 


The paper Mind Control and EM Wave Polarization Transductions ends with the most 
chilling and frightening possibility of all: the psychoenergetic engineering of the 
human species as a whole. 


The Ant World 


The Final Race for Direct Mind Control of the Entire 
Human Species 


"The KGB psychoenergetics weapons scientists—because of their 
direct measurements and detections (and use) of t-polarized waves 
and LWs [longitudinal waves] for decades—also understand that 
Jung's collective unconscious mind (of the entire human species) 
also has its own time-like operations and correlates, which one 
measures also when using t-polarization measurements and sorting 
it all out. The collective unconscious mind operations are buried 
several levels deeper inside the recursive Whittaker structuring 
inside the EM fields, waves, and potentials. 


"The KGB scientists also know that something very like Gaia — a 
collective unconscious mind for all species on earth — also exists, 
and they are striving to be able to sort out and measure that one as 
well. The Gaia operations are buried even deeper in the recursive 
structuring inside the EM fields, waves, and potentials." 


"Actually, from day one, the Russian mind control scientists have 
had their eventual goal set upon this "deeper area of mind and 
possible mind control" of the entire human species. 


"I am convinced that the KGB psychoenergetics scientists 
understand this deeper area. If they can learn to directly engineer 
the collective human species unconscious, they can then convert 
the human species easily into a sort of "ant" society, modeled 
along ideal Communism lines, except of course with an excluded 
"hierarchy at the top" running everything. The "ant society" — 
communist style — is still a variation of feudalism (all systems 
tend to feudalism or some form thereof). 


"The KGB psychoenergetics weapon scientists are seriously 
pressing on toward that very goal. In my opinion they are not very 
far from it right now... 


"Some versions of Russian mind control devices were used on 
Russian soldiers in the Afghan War to condition them for 


performance of merciless acts." Le 


http://www.cheniere.org/explore%20articles/mind%20control3/p07.htm 


More about "The Ant World" 


Whether it is the Russians planning an "ant world" society or rogue U.S. black-ops 
groups withholding a great boon from human race, the secrecy on all sides around has 
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allowed largely criminal elements to take over this technology while leaving the 
civilized elements in the dark. Openness and the spreading of this knowledge among 
good and decent people is essential, and for that we will have to overcome our 
frightened denial. 


"Meanwhile, rogue groups amongst Western clandestine mind control 
researchers will probably arise if they have not already done so. They 
will likely seek to increase their personal control and further isolate the 
programs from orthodox government review and from government and 
legislative control. They may even divert the research into highly illegal 
and unethical means, because it furthers their own rogue agendas. That is 
how clandestine U.S. government research can sometimes go sour, 
unless great care is exercised by the oversight committees in the 
House and the Senate. 


"Sometimes when rogue groups do gain control and total secrecy of a 
given new technological area, then what appears to be "U.S. government 
operations" do start to encompass a criminal and unethical operations, 
hidden usually beneath the deep veil of high classification. Also, if it's 
"scientific," no one is ever brought to justice, even if the "evil science 
actions" are uncovered and publicly revealed." Bearden 


Like the huge energy of the Tesla howitzers, the ability to engineer the mind with 
longitudinal waveforms is a seeming "magical" thing which can be used for good or 
ill. Bearden envisions that further developments will allow something like the 
"downloading" of knowledge via scalar interferometry. Everyone could be highly 
educated, and quickly and easily. 


In the conclusion of the paper "Mind Control and EM Wave Polarization 
Transductions" Bearden makes a plea to the nations of the world regarding the use 
of psychoenergetic engineering. 


"Let us hope this great new area, already off to a bad start, can be bridled 
and steered in the direction helping and healing people, rather than 
killing or abusing them. The excesses in its bad use are a potent threat 
to all nations on earth. 


"Yet it can revolutionize medical science, education, communication, and 
psychology. We foresee the day -- perhaps 30 years hence -- when 
education will be accomplished by directly loading the software into 
the mind. Then in three weeks one will "load" a doctorate, say, in 
physics. In three more weeks on will also load a doctorate in chemistry. 
Another three weeks, in electrical engineering. Another three weeks, an 
M.D. And so on. When that happens then truly everyone on earth can be 
educated. Freedom from ignorance may well be another great freedom 
that is legally recognized. There will be no impoverished large groups 
lacking the education to find decent, productive jobs. 


"We urge all nations to use the principles involved: not for human abuse, 
but for healing, educating, uplifting, and life-expanding of every person 
on earth. If we do, we shall all have a far brighter future. Then we shall 
check what has started out to be the Sword of Damocles and turn it into 
the golden Millennium." Bearden 


http://www. prahlad.org/pub/bearden/scalar_wars.htm 44/63 


1/26/2018 Scalar Wars The Brave New World of Scalar Electromagnetics 


(Perhaps after so many frightening topics a slight break is in order here to 
consider the lighter side of psychoenergetics. For example, what will be 
the ultimate impact on the entertainment industry?) 


The Feelies at Last! 


Psychoenergetics will be able to bring about at last, for better or for 
worse, Aldous Huxley's fanciful idea in his novel "Brave New 
World," an entertainment format which he called "The Feelies." 
Those were something you went to, like going to the movies, but you 
would experience all the actual feelings themselves, as if the depicted 
events were actually happening to you. Although our "leaders" seem 
too dim to grasp what is going on in the world of scalar 
electromagnetics, it should not take some young Hollywood genius 
too long to understand that The Feelies are now possible, and that the 
immense megabucks of potential profit more than justify heavy 
investment in bringing it to market. 


One can imagine that first "Feelie" theater, "The Huxley" perhaps, a 
large comfortable area surrounded by nine giant screens (not just one 
screen!), which become 3D if you put on your headset. And The 
Huxley is fitted with the finest sound, and oh, by the way, a modest 
sized scalar interferometer with computer. And there are one or more 
new tracks now recorded on the film next to the sound track. These 
are the digital patterns of thoughts, feelings, and ideas to be fed into 
the theater's interferometer. And these thoughts and feelings and ideas 
will be felt by the audience as if they were their own thoughts and 
ideas. It is an entirely new art form. Psychevision. 


As important (and no doubt famous) as the actors would be the 
"feelers," those from whose minds the feelings were lifted in the 
original programming of the Feelie tracks. Because, for example, Brad 
Pitt might be a good and handsome actor, but can he really feel it? 
Like the dubbing of foreign language films, it might be necessary to 
dub the "emotional track" using a deeper and more profound person's 
feelings, thoughts and ideas. 


It might even be engineered so that if you sat on one side of the 
theater you would feel like the hero, and on the other side you would 
feel exactly like the bad guy! What would that lead to? 


We have all cried at a movie some time, most people have, though 
they might not want to admit it. But this would be deep sobbing and a 
flood of tears, if the director so desired it. You would feel it at your 
core. Or, take a big chase scene, you would be terrified. They are 
breathing down your neck! You would be gripped by panic. 


For that matter, the whole genre of Horror-Feelie would be too much 
for many people to take. Do I really want to feel that an actual 
vampire is tearing at my throat with his fangs? 


A Religious Feelie would make you feel the exaltation of a saint at his 
prayers, or give you the definite feeling that you are Christ suffering 
on the cross. All the pain could be there too. The stickiness of the 
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blood. The very feeling itself: "Why hast thou forsaken me?" Who 
among us could come up that despair for scanning? Had this been 
developed a bit earlier we might watch a documentary of, say, Mother 
Theresa, containing her own actual deep sense of compassion, which 
we would feel arising in us as our own. 


Then again, a Psychedelic Feelie could induce an LSD-like state and 
simply blow the audience's minds. 


Even in its simplest most primitive mode, the hypnogogic trance 
induction with its increased suggestibility, would completely alter the 
experience of even ordinary current movie going. 


6. As it Stands - 2002 
[Note 2006: Click here for a current status history of the MEG from Tom Bearden] 


"Anyway, it's presently a "Mexican stand-off" with the various parties 
maneuvering with check and countercheck. That is the real "balance of 
terror" that is held by such a fragile balance." 


"You can see the implications if such weapons fall into the hands of the 
radical terrorists. Ordinary positive energy EMP shooters can be made 
fairly readily and cheaply from nearly just Radio Shack parts or surplus 
parts. It just takes some know-how... When and if the Yakuza [Japanese 
mafia] gets those (and they will, it's just a question of time), you can begin 
to appreciate some of the turns this present terrorism and our war on it will 
take." Bearden 


The very thought of the building of one of these howitzers by "some lone-nut gunman" 
from Radio Shack parts makes one realize how serious it is for humanity to face the 
crisis it has come to. 


Once again, as at the dawn of the nuclear era, humanity finds itself at the crossroads of 
Heaven and Hell. As a species, we must stop and consider. And there is at least one real 
difference between this visit to the crossroads and the last: this time there is a very real 

possibility of a true "earthly heaven" on the Heaven side. 


The poor nations could come to a good life. Disease could be largely eliminated. Fossil 
fuel pollution could end. Global warming could be solved, and the weather could be 
managed in a humane way, bringing water where there is drought, and sunny skies 
where there is flood. Scalar interferometry would be there to avert any possible hits by 
asteroids or comets. Mars could be colonized and terraformed. Everyone would be 
highly educated through psychoenergetic downloading of knowledge. And the wisdom 
of the wise could be realized directly through scalar connection to their minds and 
hearts. 


These stunning sudden possibilities give me pause to think: if our species has reached 
this crossroads in such a short span of centuries, then surely other species in this vast 
universe have passed this way before and long ago. And of those who chose the path to 
"planetary heaven," what is their life like now? It might be good if some of them were 
with us now, to guide us through this last struggle over this pesky old good-and-evil 
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problem. It is our last chance to choose the path which benefits the whole species, 
and not just some elite group or faction. 


The Disclosure Project 


One person working tirelessly to bring to bring these technologies into the open is Dr. 
Stephen Greer of the Disclosure Project, which is calling for congressional hearings 
into the issues of UFOs and the free energy technology that was, perhaps in part, 
reverse-engineered from them. 


"Once abundant and nearly free energy is available in impoverished areas 
for agriculture, transportation, construction, manufacturing and 
electrification, there is no limit to what humanity can achieve. It is 
ridiculous — obscene even — that mind-boggling poverty and famine 
exists in the world while we sit on classified technologies that could 
completely reverse this situation. 


"So why not release these technologies? Because the social, economic 
and geo-political order of the world would be greatly altered. Every 
deep insider with whom I have met has emphasized that this would be the 
greatest change in known human history. The matter is so highly classified 
not because it is so silly, but because its implications are so profound and 
far reaching. By nature, those who control such projects do not like change. 
And here we are talking about the biggest economic, technological, social 
and geo-political change in known human history. Hence, the status quo is 
maintained, even as our civilization hurtles towards oblivion... 


"With the types of weapons currently in the covert arsenal — weapons 
more fearsome even than thermonuclear devices — there is no possibility 
of a survivable conflict. Yet in the darkness of secrecy, actions have been 
taken on behalf of every human that may endanger our future. Only a full, 
honest disclosure will correct this situation. It is not possible for me to 
convey in words the urgency of this." 


Dr. Stephen Greer http://www.disclosureproject.org/ES-DisclosureImplications-2.htm 


Greer and his team have assembled hundreds of witnesses, many of whom are military 
or ex-military, who are ready to testify to congressional hearings what they know about 
the covert black projects which have kept free-energy and antigravity propulsion 
technology secret from the people. 


Greer points out the need to regulate these technologies so they are limited to peaceful 
uses, but this is of course difficult when the government simply chooses to pretend they 
do not exist. In the meantime, as the President and the Defense Department continue 
the charade of war-as-usual, those scalar (longitudinal wave) installations which DO 
exist continue to fall into ever more sinister hands. And there is no reporter in the press 
brave enough to ask, "Mr. Secretary of Defense, what steps are you taking to defend 
our MINDS from attack by the big Russian longitudinal interferometers?" 


Longitudinal Interferometers are Proliferating 


In a later statement Bearden reveals that in fact the Yakuza [Japanese mafia] has 
already leased some of the interferometers with a nearly $1 billion "down payment:" 
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"After the collapse of the Soviet Union's economy, lots of things got 
available for lease or purchase that would never have been under the old 
system. That happened in the resulting economic chaos. The Russian Mafia 
rose to prominence, as did some wheeling and dealing entrepreneurs who 
played both ends against the middle. 


"In that atmosphere, and in the need for money, the KGB allowed 
leasing of the earlier longitudinal EM wave interferometers to a 
consortium of the Yakuza and Aum Shinrikyo. They did this only after 
they had tested and deployed their great new quantum potential weapons. 
That class of weapon is the dominant weapon on earth. Five nations now 
have it: Brazil, Russia (KGB), China, and two nations friendly to the U.S. 
The deal to lease many of the earlier LWIs [longitudinal wave 
interferometers] to the Japanese Yakuza and Aum Shinrikyo was 
consummated at the end of 1989, with a down payment of $900 million in 
gold bullion as "up front" money. I don't know what the lease per year was 
and is, but probably something like a billion dollars a year. So the rogue 
Japanese acquired longitudinal EM weapons and that technical know- 
how. In fact, the Yakuza is producing certain kinds of those in its own 
facilities in Japan now." 


http://www.cheniere.org/correspondence/030202a.htm 


Personally, I am a little uncomfortable with the knowledge that the Japanese mafia may 
now be able to insert things into my mind. I'd like to sleep at night knowing that my 
dreams are my own, such as they may be, and not some weird fantastic visions cooked 
up by a criminal organization. This is a world emergency. 


And in Bearden's analysis, it all comes back to the issue of energy. It is the energy 
crisis which is now provoking the current "oil wars," since oil production has hit the 
"Hubbard Peak" and will decline. And the electrical power grids must be replaced with 
scalar power as fast as possible, for these grids are now totally vulnerable to any 
possessor of longitudinal interferometers. They can all be wiped out in minutes. By 
anyone who possesses or controls a Tesla howitzer. 


"Anyway, in my personal view, we should have a national Manhattan 
Project right now, to develop decentralized electrical power systems taking 
their energy from the vacuum . . . The MEG is real and so are several other 
systems invented by private inventors and colleagues. All these efforts 
should be massively funded and massively and quickly developed. The 
survival of this nation is going to depend upon it... . There are many other 
facets, but the major point is that our scientific apparatus and the public 
are still unaware of what a desperate struggle we have entered, since it 
was thrust upon us. 9-11 was a wake-up call. It was certainly bad 
enough, and one grieves for those lost American lives. But I fear the worst 
is yet to come, and it is coming at us like a runaway train hurtling right 
down the track at us." 


http://www.cheniere.org/correspondence/021702a.htm 


"The electromagnetic weapons mentioned by the Secretary of Defense in 
April 1997 are in terrorist hands also, including the Yakuza and Aum 
Shinrikyo. That rogue group leased those earlier weapons on site in 
Russia, from the KGB, at the end of 1989. The SecDef stated that such 
weapons were being used to initiate earthquakes, initiate volcanoes into 
eruption, and control and engineer the weather. Quite true. And presently 
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there is a truly massive set of weather engineering operations going on 
over North America, from that rogue Japanese group manning the weapons 
in Russia. Some 10 nations of the world now have the type of longitudinal 
EM wave interferometer weapons (which are what the SecDef was most 
probably referring to). There are other even more fearsome weapons, 
possessed by five nations. So a great deal of the state of the world is not 
covered in the news at all, and will not be... 


"We have been in an undeclared war of an eerie kind for some decades. 
That war seems now to have started to heat up also. The destructive 
capability of some of these weapons is awesome, and far greater than 
nuclear." 


http://www.cheniere.org/correspondence/021702a.htm 


"In that sense, the first phase of WW III is already completed. Now we are 
only waiting for Phase II. 


"It is against that backdrop that I think one must "analyze" such things as 
how fast we will be replacing the power grid (it's going to go anyway, and 
catastrophically, the terrorists will see to that). And everything we have 
is critically dependent upon energy, from the economy to jobs to mobility, 
to the millions of trucks that transport our goods every day, etc. 


"As far as Iam concerned, we are already late in declaring a great national 
emergency in energy, because of the coming destruction of the present 
energy infrastructure. The scientific community should lead, follow, or get 
out of the way. The emergency is not in seeking "alternative but 
conventional" systems. It is in developing "energy from the vacuum" on an 
emergency, crash basis. 


"Unfortunately, everywhere I look I just see business as usual. Most 
Americans (and news media) seem to think, hey, Afghanistan is finished 


except for a bit of cleanup, and it's just about over). 


"It isn't. It has only just begun." 


http://www.cheniere.org/correspondence/021702a.htm 


Beyond the Howitzers: Quantum 


Potential Weapons 
Do not use EM propagation through space 


As more and more nations acquire the scalar interferometers, Bearden 
speculates on the next generation of longitudinal weapons called 
"quantum potential" [QP] weapons. 


"The quantum potential weapons are presently only held 
by three nations: Russia (in the hands of the KGB, which is 
now know by its new name), Brazil, and the "friendly little 
nation." Red China may be working on them, but is just at 
the beginning... 
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"The QP weapons have been highly reserved by the 
Russians. However, the complete extent of their capabilities 
is still being figured out... 


"The quantum potential weaponry (possessed by only three 
nations) is supreme, because it uses multiply connected 
spacetime, and DOES NOT involve propagation of EM 
energy through space as does the longitudinal EM wave 
interferometers. 


http://www.cheniere.org/misc/gp.htm 


"The operational deployment of full-scale strategic QP 
weapons on site in Russia occurred at the end of 1989, 
which is when the formal weapons first went operational. 
These weapons are not in the inventory of the regular 
Russian armed forces, but all research and development, 
manufacturing, deployment, an manning and employment is 
under the ruthless control of the KGB. Shortly thereafter 
(within weeks), the KGB leased many of their earlier 
longitudinal EM wave interferometer (LWI) weapons to a 
rogue Japanese group comprised of the Aum Shinrikyo and 
Yakuza." 


Bearden http://www.cheniere.org/correspondence/021401.htm 


In another paper, "Time Polarization - Significance and Weaponization," Bearden tells 
the story of how a KGB longitudinal wave attack was averted by the longitudinal 


weapons of a "friendly small nation." 


So as it stands, it is precarious. Not until the people demand an end of what author Jim 
Marrs has dubbed the "Rule by Secrecy," can the people's representatives tackle the big 
problems of a worldwide ban on Scalar Wars and the shifting over to an essentially oil- 
free economy. 


Latest Update from Tom Bearden - March 2002 


The whole situation is changing so fast that when I asked Tom to look over this article 
he mentioned the seeming contradiction when some of the above statements are taken 

together. At different times the information he has is updated so one has to keep a kind 
of running track. He was kind enough to clear up the confusion here with the situation 
as it stands as of March, 2002. 


"We knew of three nations having the QP weapons for some time. Then we 
found out last year that five nations had it. So that explains my using the 
figure "three" first (which represented what I knew at the time). Later I 
found out about the other two nations. China, e.g., only deployed its QP 
weapon this past year. So that explains the apparent contradiction between 
me using "five" in later papers and "three" in earlier ones. It was the best 
information I had at that time. Might mention that so the reader will 
understand the apparent discrepancy." Tom Bearden 
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Emptiness is Full of Energy 


"The Tao is an empty vessel; 
it is used, but never filled. 
Oh, unfathomable source 

of ten thousand things! 


"Oh, hidden deep but ever present! 
I do not know from whence it comes. 
It is the forefather of the gods." 


Lao Tzu -Tao te Ching 


Afterword 


Because of the extreme seriousness of the topics brought forward in this article, I asked 
Tom Bearden to look it over to make sure I had not gotten anything too terribly wrong or 
mixed up. I did not want to pass on any misunderstanding of my own. I felt a little nervous 
writing to an eminent scientist, and hoped I had not presumed upon his time. 


But Tom was so kind as to answer immediately, and to my relief I had not gotten anything 
too terribly wrong. Here is his letter, in which he clears up a misunderstanding, and reports 
on his current health treatment, and gives a call to the young grad students to turn 
themselves loose in the whole new field of scalar electromagnetics and free energy. 


Subject: RE: Article on Tom Bearden and "Scalar Wars" 
Date: Fri, 22 Mar 2002 22:54:01 -0600 


Bill, 


Well, I must say I'm astounded at your persistence and hard work in 
congealing all that together. My compliments on a hard job quite well done. 


Couple tiny things: In the area mentioning Kervran and Kaznacheyev: Kervran 
was French; Kaznacheyev was and is Russian. Little typo of "spredding" the 
immune system. Should be "spreading". 


We knew of three nations having the QP weapons for some time. Then we 
found out last year that five nations had it. So that explains my using the figure 
"three" first (which represented what I knew at the time). Later I found out 
about the other two nations. China, e.g., only deployed its QP weapon this past 
year. So that explains the apparent contradiction between me using "five" in 
later papers and "three" in earlier ones. It was the best information I had at that 
time. Might mention that so the reader will understand the apparent 
discrepancy. 
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Otherwise, it's pretty accurate. 


Just now I'm letting the weapons take care of themselves; have to, as I will be 
recovering now for nearly a year from now after the heart attack last year and 
discovering that I had contracted mycoplasia (the BW modified kind) in 
Canada in 1968. Finally got a test which confirmed the chronic mycoplasia 
(which I had for 33 years!). The stuff burrows inside one's red corpuscles, then 
draws nutrients from the hemoglobin, hardening it and reducing its ability to 
take on oxygen (by as much as 50% or more). The resulting symptom is loss of 
endurance (which I had for that 33 years) -- the so-called "chronic fatigue 
syndrome". 


Many of the Gulf War Veterans who are sick also have it, though they 
apparently have other complicating factors as well. A very high percentage of 
persons with chronic fatigue syndrome also have mycoplasia. The treatment 
for the long-standing mycoplasma infection of that nature is to stay on 
antibiotics for a year. The only time the mycoplasma is vulnerable is when one 
wears out a red cell in normal usage, and the body makes a new red cell to 
replace it. The mycoplasma comes out of the dying cell to infect the new 
replacement cell, so it is exposed and vulnerable at that specific time and that 
time only. The antibiotics kills it at that time. Hence the necessity to stay on 
antibiotics for such a long time so it is continuously in your bloodstream (I've 
already been on antibiotics for over two months, and have at least 10 more 
months to go). We also take a little medical oxygen every day. 


Another symptom of the mycoplasma infection is the association of runaway 
fibrillation of the heart. To stop that, there are pills one takes, and they stop it. 
But they also further reduce the volume of blood pumped by the heart, so that 
this projects one right back into the hypoxia, dizzy, loss of balance, etc. Catch 
22 situation; the fibrillation will build and cause heart attack, stroke, etc. if not 
stopped, and if stopped it puts you back in the hypoxia which can cause many 
things! With the conventional treatment, you're damned if you do and damned 
if you don't. Hence the need for a little extra medical oxygen, so you can take 
the "heart clamp" pill and stop the fibrillation, but also augment the oxygen 
enough to continue to survive without a stroke or some such. Interestingly, it's 
very difficult to even obtain a mycoplasma test, and Medicare fights you tooth 
and nail over paying for the oxygen. Either they will pay for it or I'll pay for it 
myself; it is absolutely necessary. 


After a heart attack, one is treated in the heart clinic by specialists who are 
very caring and excellent practitioners, but know nothing of mycoplasma 
infection, so not consider it even a part of "heart disease", and who are rather 
puzzled when one has no clogging of the arteries, has the right count of red 
corpuscles (largely nonfunctional, of course, but there), pumps the right 
amount of blood, etc. So they identify and treat only the runaway fibrillation, 
do not prescribe the oxygen -- and essentially place you on a regime as best 
they know, but one that is guaranteed to kill or maim you or turn you into a 
totally disabled person or human vegetable via stroke, paralysis, etc. 
Fortunately my family doctor will prescribe the oxygen anyway, though I may 
have to pay for it myself. Whatever works! 


However, I'm slowly improving little by little, working as much as I'm able to 
and trying to finish my book: Energy from the Vacuum: Concepts and 
Principles, and get it to the publisher for publication later this year. Hopefully 
the book will turn all the interested young grad students and post-docs loose in 
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the free-energy area. They will not have to spend 30 agonizing years to get to 
where I am, and where a few others are, but can simply start here and go 
forward. Since speed to develop energy from the vacuum is of the essence 
because of the world situation, I'm moving on it as fast as I am physically able 
to. 


Meanwhile, working with the AIAS (Alpha Foundation's Institute for 
Advanced Study), the AIAS (15 authors) has now gotten about 20 scientific 
papers published in leading journals (Foundations of Physics, Foundations of 
Physics Letters, Physical Scripta, Optik, etc.) dealing with electromagnetic 
energy from the vacuum. Several more are either approved for publication or 
in the review process also. So slowly we are getting it into the mainstream 
scientific literature. Hopefully it will be in time, but it's cutting it close. 


Very best wishes, 


Tom Bearden 


Late update 


Massive display of longitudinal interferometers? 


Is this sighting a case of the testing of all the Russian (KGB) longitudinal 
interferometers at once? And coordinating their targeting through the woodpecker grid 
to a common place, as an exercise in making a massive scalar attack upon a given 
region? Was this a confluence of Russian Tesla howitzer marker-beacons? 


ngland - March 22, 2 - Video Frames by: 
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Certainly for a massive all-out scalar attack you would want coordinated movements of 
the target areas of many howitzers at once, for you could then just cut a bloody swath 
across a wide area, all the howitzer blasts marching across the land in a kind of scalar 
version of the "scorched-earth policy." Allin a line, blasting, and heat, and mind 
waves. Or you might want to put the blasts all in the same place for a truly horrendous 
destruction. And on top of that biowar on citizens whose immune systems have been 
weakened with the quantum potenial weapons. This is the latest version of 
Armageddon. 


And should any madmen gain control of these weapons, any rogue group at all, and 


should they have some aggenda to radically depopulate the world, to simply kill by the 
billion, the means will be in their hands to do so. 


Update: MEG patent granted 


Motionless Electromagnetic Generator 
Patent Granted 


This message is from Jean-Louis Naudin, the French scientist who successfully 
replicated the Motionless Electromagnetic Generator (MEG) in France. He 
announces the granting of the patent to the MEG Builder's group at Yahoo. 


----- Original Message ----- 

From: jnaudin509@aol.com 

To: jlnlabs@yahoogroups.com 

Sent: Tuesday, March 26, 2002 2:20 PM 

Subject: [jlnlabs] (Info) GOOD NEWS : The Tom Bearden's MEG IS PATENTED 


Dear ALL, 
GOOD NEWS !!!! 


The Motionless Electromagnetic Generator 
from Tom Bearden is now PATENTED 
US 6362718 granted on March 26, 2002 


US Patent 6,362,718 : 
Motionless Electromagnetic Generator ( MEG ) 


Abstract: An electromagnetic generator without moving parts includes a permanent 
magnet and a magnetic core including first and second magnetic paths. A first 
input coil and a first output coil extend around portions of the first magnetic path, 
while a second input coil and a second output coil extend around portions of the 
second magnetic path. The input coils are alternatively pulsed to provide induced 
current pulses in the output coils. Driving electrical current through each of the 
input coils reduces a level of flux from the permanent magnet within the magnet 
path around which the input coil extends. In an alternative embodiment of an 
electromagnetic generator, the agnetic core includes annular spaced-apart plates, 
with posts and permanent magnets extending in an alternating fashion between the 
plates. An output coil xtends around each of these posts. nput coils extending 
around portions of the plates are pulsed to cause the induction of current within the 
output coils. 
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Inventors: Patrick; Stephen L. (2511 Woodview Dr. SE., Huntsville, AL 35801); 
Bearden; Thomas E. (2211 Cove Rd., Huntsville, AL 35801); Hayes; James C. 
(16026 Deaton Dr. SE., Huntsville, AL 35803); Moore; Kenneth D. (1704 
Montdale Rd., Huntsville, FL 35801); Kenny; James L. (925 Tascosa Dr., 
Huntsville, AL 35802) 


Appl. No.: 656313 
Filed: September 6, 2000 


For some technical info see my web site at : http://jnaudin. free. fr/html/meg.htm 


Best Regards 

Jean-Louis Naudin 

Email: JNaudin509@aol.com 
Main Web site : http://jInlabs.org 


Site France : http://jInlabs.multimania.com 


Click here to view patent # 6,362,718 


Patent Story on Rense.com: 


Important Note 2006! MEG delayed: Click here for a current status 
history of the MEG from Tom Bearden 


Rense.com 


MEG Scalar Energy 
Device 
Patented - Production 
Starts Next Year 


From Bill Morgan 
3-28-2 


Patent was granted on March 26, 2002 for "The Motionless Magnetic 
Generator," (MEG) US Patent 6,362,718, which is likely to become 
the first commercially available free energy device in history in about 
one year from now. The machine will provide free electricity from the 
vacuum, for the life of the device, which should be a very long life 
since it has no moving parts. You can see a picture of scientist Jean- 
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Louis Naudin's MEG replication model at: 
http://jnaudin. free. fr/html/meg.htm. 


It has strong magnets, coils, and a controller unit with the electronics. 
Naudin made the announcement to the MEG-builder's Yahoo group. 
The announcement has significance since the patent office has always 
been skeptical of devices which seem to "get-something-for-nothing." 
But according to the new science of scalar electromagnetics, the MEG 
does not break the law of conservation of energy. It's just that the 
energy is conserved in the fourth dimension, time, and not our 3-space 
world. 


The MEG provides electrical energy by tapping the longitudinal 
electromagnetic (EM) waves which exist in almost infinite abundance 
in the vacuum of space. This ocean of energy which permeates 
everything is sometimes called the "zero point" energy, since it 
remains there even at absolute zero temperature. 


Four inventors are listed: Stephen L. Patrick, Thomas E. Bearden, 
James C. Hayes, Kenneth D. Moore. 


Tom Bearden has explained the operation of the MEG on his website 
Cheniere.org, and also speaks about the new fearful weapons that can 
and have been made using the same "longitudinal waves" of the 
vacuum. 


The complicated physics of how the MEG works is explained in the 
paper "The Motionless Electromagnetic Generator: Extracting Energy 
from a Permanent Magnet with Energy Replenishment from the 
Active Vacuum," which can be found at Tom Bearden's website: 


cheniere.org.(http://www.help4all.de/energy/MEGpaper.pdf) 


The first MEG units to be produced for sale will output 2.5 kilowatts 
of free electricity. Forever. They should be in production about a year 
from now. Facilities for manufacturing the device are being set up in 
an unnamed "friendly nation." 


This free electricity will flow indefinitely, without much, or any 
maintenance. The units may be hooked together to provide more 
wattage, so four of them would provide 10 kilowatts. After some 
production experience units will be made which output 10 kilowatts 
each. With a couple of those units a house could get off the electrical 
grid. 


Tom Bearden, one of the inventors has said "I will admit that the chief 
scientist of an important experimental group in a large company was 
rather stunned at the type of output we were able to obtain. The MEG 
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may look like just a transformer, but it is not. It is a completely 
different breed of cat." This cat, it would seem, is out of the bag now. 


The ordinary EM waves we are familiar with are called "transverse" 
waves, to distinguish them from the new "longitudinal" EM waves of 
the vacuum. Bearden has explained in depth on his website 
cheniere.org that wherever there is a dipole (battery, generator, 
magnet) there is an unseen flow of longitudinal EM waves in that 
local vacuum, the only problem is in tapping that energy and 
"transducing" it to electricity. Bearden says that the problem with all 
the electrical circuits we have is that they are two-wire circuits, a loop 
by which half the energy goes back to destroy the dipole. In the MEG 
that closed loop is never made. So the dipole is not being destroyed. 


Patents are not granted on devices which do not work, so in a sense 
this announcement proclaims a new era. The MEG device itself 
proclaims and proves that energy is abundantly available everywhere, 
for free. We only have to build the devices to tap it. MEG type devices 
could be put into a car with an electric engine to make a truly fuel-less 
automobile. Electricity can be available in very remote places. People 
will be able to get off our very terrorist-vulnerable power grids. In an 
era of terrorism a highly dispersed power system would be most 
desirable rather than our centralized systems. 


What is somewhat astonishing to me is the discovery by Bearden et. 
al. that time itself is actually compressed energy, and that this free 
energy is actually coming from the time domain, the ocean of 
longitudinal EM waves which fill the empty vacuum of spacetime. In 
fact, time is energy compressed by the same factor that matter is 
compressed energy: the speed-of-light squared. Thus there is a new 
companion to Einstein's E=mc2. Can you say "E equals delta-tee-cee- 
squared?" The "tee" is time and delta-tee is change in time. 


A company has been set up to manufacture the MEG called Magnetic 
Energy Limited. 


The ramifications of free energy are enormous. The oil wars are not 
necessary. If we threw as much money at this technology as we are 
spending on the oil wars we would be free of the need for oil in less 
than a decade. With fuel-less cars air pollution will be greatly 
lessened. Third world nations can raise their standard of living 
eventually. And the energy is free. And it never runs out. 


I have put together a kind of "Bearden for Beginners" article which 
explains some of the basic concepts of the current state of scalar 
technology. 


http://www.prahlad.org/pub/bearden/scalar_wars.htm 
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Status History of the MEG 


updated Oct. 26, 2006 


Important notes on the status of the MEG (Motionless 
Electromagnetic Generator) 


Since the time this "Scalar Wars" article was written the 
timetable of the MEG has been thrown off considerably. 
Bearden had originally said the MEG could be marketed within 
1-2 years of receiving funding for final research and scale- 
up costs. | thought certainly it would not take very long, but 
over 5 years later they still have not gotten the $10 million or so 
necessary. There are various reasons for this, some of which 
Tom Bearden has written about. 


The place for updates on the MEG status is Tom Bearden's 
correspondence section at his website Cheniere.org: 


http://www.cheniere.org/correspondence/index.html 


Here are a few of his reports which detail the history of the 
MEG status : 


Mar. 6, 2006 
http://www.cheniere.org/correspondence/030206.htm 


May 16, 2005 
http://www.cheniere.org/correspondence/051605.htm 


Jan. 19, 2005 
http://www.cheniere.org/correspondence/011905.htm 


Dec. 5, 2004 
http://www.cheniere.org/correspondence/120504.htm 


Do the magnets run down after a while? 


FT 
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Further developments 
Tom Bearden clears up a question 


When the MEG patent was released many questioned the patent language which 


seemed to imply that permanent magnets of the MEG would "wear out" after awhile. I 


myself wondered about the same thing so I put the question to Tom, and here is his 
reply. 


Dear Bill, 
Thanks for the kind words; much appreciated. 


I'm not up to going on radio or TV, and won't be for quite some time. Still 
suffering from hypoxia, though very slowly improving, and will still be on 
antibiotics for 10 more months at least (maybe longer). 


Obviously an extensive dialog developed between the Patent office and 
our patent attorneys. As best I can understand it, the Patent office accepts 
the fact that a permanent magnet produces and emits energy, or has a 
history of accepting it. They do not appear to be at all cognizant of the 
broken symmetry of opposite charges, and hence of a dipole. So in their 
opinion (which seems to be vague), the magnet has to use itself up very 
gradually, or some such. So some rewrites were essentially required by the 
Patent office. 


All I can say is that a magnet is a very durable thing, so long as you don't 
heat it up too much or shock it to much. Certainly one will make a good 
20 years, and of course there are plenty of magnets that have been around 
awhile longer. 


That said, in our earliest experiments we did "measure" some such effect, 
or so we thought, until we found that a particular instrument was bad and 
giving erroneous readings. So with a new instrument, we have not 
observed since then any such readings. 


Out of all that fuzziness came the inclusion of "using up the magnets 
gradually". So far as we are aware (after correcting those early readings on 
a defective instrument), we have seen no such measurements or effects 
since then at all. Nonetheless, just in case there is some very small effect 
in that respect, at least it's in there. 


Actually, as you are aware, capacitors and solid state components are the 
major concerns for failure, and any system does require maintenance, both 
periodic and whenever malfunction or failure occurs. The MEG is no 
different from any other device in that respect, so of course it will have a 
component failure rate and maintenance required from time to time, just as 
any other electromagnetic device. But without moving parts, it can be 
ruggedized and made very durable indeed. 


Please give Jeff Rense my regrets, and I do admire his work and his show. 
He's laying it in there. 


The depth of the scientific mindset against COP>1.0 is inexplicable, 
particularly when physics itself already has COP>1.0 validated 
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experiments (such as Bohren's experiment, which outputs 18 times as 
much as one inputs by Poynting calculations), and it works every time. 
Any competent university optics lab can perform the experiment. Also, 
even the conventional texts admit that a charged capacitor or electret laid 
on a permanent magnet, so that the E of the cap or electret and the H of the 
magnet are at right angles, is a "free energy machine". That silly thing will 
just sit there and pour out Poynting energy S = EXH indefinitely. Years 
and years and years. If you wait just a single year, that silly thing has 
changed the energy density of a volume of space a light year in radius, 
reaching out well beyond the solar system. Now that's a WHALE of a lot 
of EM energy that beast poured out in that year, and it will still be going 
strong and pouring it out at a steady rate. The charges and dipoles in 
original matter in the universe have been pouring out EM energy in that 
fashion for some 14 billion years, give or take a billion or so. It's also easy 
to see that, prior to Lorentz's ARBITRARY symmetrical regauging of the 
Maxwell-Heaviside equations, those equations prescribe both EM systems 
in equilibrium with their active environment, and EM systems not in 
equilibrium with it. The latter systems are permitted by the 
thermodynamics of open disequilibrium systems to perform five magic 
functions: (1) self-order, (2) self-oscillate or self-rotate, (3) output more 
energy than the operator inputs (the active environment inputs the rest of 
it), (4) power itself and its load (the active environment inputs all the 
energy, like a windmill), and (5) exhibit negentropy. That is a well- 
established thermodynamics. Lorentz arbitrarily discarded all such open 
disequilibrium EM systems in order to get simpler equations having 
analytical solutions and not requiring numerical methods. So he simply 
scrapped all the really interesting and challenging EM systems in 
Maxwell's theory. ARBITRARILY! 


That our scientific establishment continues to teach only that "half" of the 
theory, and not point out the rest to the young students, and not fund 
research into developing such systems that take energy from the vacuum, 
is simply inexplicable. It's a matter of total dogma, not science at all. 


But hopefully it is changing a little bit. At least now we cite chapter and 
verse when these things were done, and what they are, and the young grad 
students and post docs can go check the papers and make up their own 
minds. 


That is the real hope of the future: that we get a generation of young 
fellows, with excellent skills, who now know where all the skeletons got 
hidden in the closet, and understand that the electrical engineering model 
arbitrarily assumes an inert vacuum environment (falsified for more than a 
half century in particle physics) and a local flat spacetime (falsified for 
nearly a century by general relativity). 


Once they know that past history, and go read into what broken symmetry 
of opposite charges means for a dipole and for all dipolar EM circuits, 
they will set to and change that more than a century of error. In that case, 
we shall have numerous solutions to the energy crisis rather quickly, 
popping up all over. 


Good thing. It will certainly displace some great energy barons, but it will 

also free the populace. One can extract all the EM energy from the 

vacuum one wishes, anywhere, anytime, with ridiculous ease. One can 
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produce that "electrical wind of energy" at will, by making a simple dipole 
and then letting it alone. The only energy problem is in how to then 
intercept some of that energy flow and "catch" it in a circuit, discharge it 
in a load to power it, and not use half the "caught" energy to kill that 
dipole that is gushing out the extracted EM energy from the vacuum. 


Very best wishes, 


Tom Bearden 


END 
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The Titan Corporation has been developing directed energy technologies since the early 
1980s. Over this time Titan has provided advanced power supplies for electromagnetic 
gun and laser research while making broader contributions in the field of high-power 
microwaves (HPM). Titan’s HPM work expanded from initial efforts fielding and 
operating the first gigawatt-level oscillators for susceptibility test applications, to 
research and development maximizing the peak and average output powers and overall 
efficiency realized from such systems. As interest in HPM technology has spread globally, 
Titan has leveraged this core competency and provided the HPM equipment for nearly all 
of the major European effects test facilities. Titan’s current interests focus on compact, 
efficient and reliable directed energy weapon systems and the advanced subsystems and 
components that enable the same. Specific subsystems of interest include pulse-forming 
networks and intermediate energy storage and power conditioning elements 
(electronically reconfigurable batteries and power ride-thru subsystems). These 
subsystems are designed for reduced size and weight while still meeting severe service, 
platform integration, lifetime, and thermal management constraints. Specific components 
under development at Titan include laser-gated solid-state switches and both high peak 
and high average power, frequency-agile, HPM oscillators. Status and recent results from 
this research are presented. 


KEYWORDS: Electronically reconfigurable batteries, High-power microwaves, Laser-gated solid-state 
switches, Magnetron, Power-ride thru, Pulsed power, Reltron 


1. Introduction and Previous Work 


Directed energy weapons (DEWs) are emerging as a key defense technology of the early 
21st century. The first laser antimissile and antiartillery systems are within perhaps five years 
of deployment, and newly envisioned information warfare and nonlethal point defense mis- 
sions are hastening the deployment of high-power microwave (HPM) systems. Department 
of Defense (DoD) programs in “more electric” and “all-electric” platforms and electrically 
driven weapon and self-defense systems are promoting the development of laser, high- 
power radio frequency (RF) and both electromagnetic (EM) and electrothermal/chemical 
(ETC) gun technologies. In fact, the DoD’s current fundamental “transformation” efforts 
are based on stressing the development of capabilities to deal with threats emerging in the 
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Table 1. Triservice directed energy applications 


U.S. Army [Future Combat System (FCS)—hybrid electric drive vehicles] 
« Advanced armaments—electrothermal/chemical guns 
e Enhanced area air defense—solid-state heat capacity laser system 
e Counter-HARM 
« Counter-ATGM 
e Countermine (electronically fuzed and wide-area threats) 
U.S. Navy [All-Electric Ship Programs (Integrated Propulsion System and DDX)] 
e Advanced stand-off shore bombardment—electromagnetic guns 
e Advanced anti-ship missile defense (free-electron laser and HPM) 
e Nonlethal area denial 
U.S. Air Force (more electric aircraft program and advanced UAV programs) 
e Enhanced self-defense—solid-state heat capacity laser system 
e Space-based laser program 
e Airbome laser 
e Suppression of enemy air defense 
e Aircraft self-defense 
e Close air support 
e Defensive and offensive counter air 
e Strategic attack/strike warfare, attack operation/air interdiction 
e Combat search and rescue 
e Area denial 
e Cruise missile defense 


Table 2. Countries now developing high-power RF technology 


Programs Countries 

Major United States, China 

Medium-scale United Kingdom, Francc, Germany, Russia 

Emerging Sweden, Japan, India, Taiwan, Australia, Israel, South Korea 


Information Age instead of emphasizing countermeasures to specific threats. DEWs hold 
the promise of engaging multiple threats and multiple threat types, thereby fitting very well 
into this conceptual paradigm. Some specific examples of defense applications of DEW 
technologies are shown in Table 1. 

The initiatory HPM programs in the USSR and United States have evolved and influenced 
foreign allies and threats to take an interest (Table 2). The collapse of the USSR led to 
the dispersal of Russian and Ukrainian HPM workers and the proliferation of the Sovict 
technology to the Third World. This global emergence is driven by at least two factors: 
1) The dependence of both military systems and civilian support infrastructure on sensitive 
electronics is increasing, and 2) after a more-than-20-year effort, an understanding of the 
susceptibilities of both military and commercial systems to HPM threats is maturing. 

For these reasons the Titan Corporation has taken a keen interest in the development 
of systems, subsystems, and advanced components across several different technologies to 
support HPM and laser directed energy programs. 
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In 1997, Maxwell Technologies purchased Physics International (PI) from Primex Tech- 
nologies and merged two of the three most prominent, commercial, pulsed power entities 
in the United States. PI and Maxwell pulsed power capabilities were combined into a new 
entity, Maxwell Physics International, which became a component of Maxwell’s Systems 
Division. Maxwell subsequently decided to leave the DoD and Department of Energy (DOE) 
pulsed power business altogether and sold the combined Maxwell/PI pulsed power divisions 
to the Titan Corporation, the parent company of Pulse Sciences Incorporated (PSI). Now, 
the three most prominent names in commercial pulsed power are combined as the Pulse 
Sciences Division (Titan-PSD) of the Titan Corporation. 

In March 2002, Titan completed the acquisition of Jaycor and its subsidiary California 
Tube Laboratory (CTL). This acquisition established Titan as one of the world’s primary 
industrial authorities on electromagnetic effects and suppliers of RF and narrow-band mi- 
crowave DEW technologies and associated electrical power systems, High average power, 
high efficiency, magnetrons; high peak power, pulsed, relativistic magnetrons and super- 
reltrons; short pulsed, ultra-broad-bandwidth systems and megawatt-class power supplies 
and power conditioning subsystems are all designed and manufactured by Titan. This paper 
will chronicle some of the past and report on some of the current contributions that Titan 
has made to the development of pulsed power technology for DEW applications. 


1.1. Previous Titan work in support of HPM programs 


Titan-PSD has been developing directed energy technologies since the early 1980s. In this 
time, Titan has delivered capacitor banks for electromagnetic gun research with a total stored 
energy exceeding 200 MJ and advanced pulsed power systems for several large laser systems 
(Fig. 1). Over 40 years, Titan-PSD has delivered more than 200 pulsed power systems for 
electromagnetic pulse (EMP), x-ray, and lightning simulation; flash radiography; and other 
applications worldwide. Although somewhat peripheral to DEW research proper, these 
projects have nonetheless formed much of the experience base supporting Titan’s directed 
energy technologies contributions. 

Titan’s primary contributions have been in the field of HPM (Fig. 2}. Work started in 1984 
when Titan set up and began operating a susceptibility effects test facility for the Defense 
Threat Reduction Agency (DTRA). A 30 x 20 x 16 ft anechoic chamber to support this 
work was originally designed to operate in X-band and above. At the outset of the U.S. 
HPM directed energy program the community felt that the higher gains possible from fixed 
antenna sizes at higher frequencies would drive technology development into these bands. 
Over the next 10-plus years, the 25 effects test programs conducted on strategic and tactical 
systems in the Titan facility and tests conducted at other sites both confirmed that the lowest 
susceptibility thresholds are observed in the S-band and below. HPM source development 
history has mirrored these findings. 


1.1.1. HPM source developments at Titan. In 1983 Titan initiated HPM source re- 
search in its test facility by developing first C-X band overmoded vircators!” and later an 
L-band vircator.!? These systems produced gigawatt outputs through the oscillating virtual 
cathode mechanism. Their main shortcoming was their broad bandwidth due to chirping 
induced by diode gap closure. To address this shortcoming Titan developed the first cav- 
ity vircator? that reduced the output bandwidth from several hundred megahertz to a few 
tens of megahertz. Versions of these devices were soon after sold to Nucletudes in France 
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Fig. 1. Titan-PSD has designed, fabricated, and delivered the pulse power subsystems 
for most of the major electric gun facilities worldwide: (a) the decommissioned 32-M] 
Thunderbolt System built for a Strategic Defence Initiative Office (SDIO) project; (b) the 
existing 32-MJ Kirkcudbright system currently being operated by the United Kingdom; 
(c) the first transportable pulse power subsystem designed for an electric weapon sys- 
tem. [This 8.5-MJ stored energy subsystem, consisting of four separate PFNs, was de- 
signed by Titan-PSD under the Army/Army Research Development and Engineering Center 
(ARDEC) Balanced Technology Initiative and was capable of delivering up to 5 shots at 3 
rounds per minute.]; (d) the 52-MJ bank delivered to the ARDEC for electromagnetic and 
coil gun research; (e) the pulsed power driver for the 40-MJ OMEGA laser at the Univer- 
sity of Rochester; and (f) a portion of the 100-Hz, 750-kV, 1.25-y4s modulator for NRL’s 
EMRLD laser. 


and Culham Laboratory in the United Kingdom to help kick-start HPM effects testing and 
technology development programs at each location. 

Titan initiated work on magnetrons by acquiring S- and X-band, A-6 versions from Bekifi 
at the Massachusetts Institute of Technology.” These devices were integrated into the Titan 
test facility, and within two years an L-band version of this same design was developed.'® 
An S-band magnetron was sold commercially to Thales in France in 1987 to help kick-start 
HPM effects testing and technology development programs there. 

This HPM source development work soon expanded from the initial efforts to field 
gigawatt-level vircators and magnetrons for the effects testing applications to the develop- 
ment of other high-power sources. These include narrow-band klystrons (both high- and 
low-perveance variants) and reltrons, as well as ultra-wide-band systems. In parallel, the 
peak and average power and spectral characteristics of these HPM sources were being ex- 
plored in research involving phase locking, repetitive pulsing, and frequency agility. Other 
related Titan work included the development of pulsed power systems to drive these HPM 
sources involving several different architectures [pulse-forming networks (PFNs) with ca- 
pacitive energy storage and voltage adders with magnetic compression power conditioning]. 
These advancements are described briefly in the following. 
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Fig. 2. Titan contributed to the field of HPMs in three distinct eras: 1) susceptibility effects 
testing, 2) HPM source development, and (currently) 3) DEW system development. The 
effects testing work started in 1984. Then, Titan operated the DTRA susceptibility effects 
test facility supporting tests for external DoD users. Soon thereafter Titan began using the 
facility for its own end-to-end DEW research programs. In parallel, Titan HPM source devel- 
opment efforts initially focused narrowly on providing the facility with minimum essential 
capability but soon expanded to meet specific weaponization and testing requirements. Dur- 
ing this period, Titan performed some of the seminal narrowband HPM work associated 
with phase-locking, frequency agility, and repetitive operation. Source development work 
continues today, focusing on improving energy output and tunable bandwidth. These ef- 
forts are combined with the development of other advanced pulsed power subsystems and 
components needed to realize compact, efficient, and reliable DEW systems. 


In the late 1980s, Titan S-band magnetrons were used in a three-year effort to understand 
how to achieve output powers exceeding 10 GW from a phase-locked array.” Many mission 
scenarios for DEW systems that could produce burnout or upset in military targets using 
only a single HPM pulse drove output requirements to this 10-GW level. The combination 
of gigawatt-level sources locked in phase appeared an effective way to realize this output 
level without increasing the RF fields and beam energies within individual diodes (and 
dealing with the RF breakdown and thermal issues that would certainly ensue). In this 
effort both master/slave and peer configurations were investigated to understand the optimal 
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architecture for such an array. In the end, a module of seven “peer-coupled,” 2.8-GHz, 
magnetrons was built that produced an output power of 2.9 GW. Extrapolation to even 
higher output levels appeared feasible. 

At this time, the HPM community was beginning to recognize that there must exist 
a middle ground between HPM and electronic warfare (EW) DEW concepts. The HPM 
approaches were characterized by superpower, single-shot, single-frequency, pulse formats, 
while the EW approaches made use of very low powers but incorporated modulations in 
the output pulse formats to effectively exploit susceptibilities within their intended targets. 
To access this middle ground the HPM sources had to first be shown capable of operation 
in repetitive or burst modes. This burst capability would be surely required of any DEW 
system, if only to engage multiple threats deployed in sorties or clusters. In response to 
these weaponization considerations Titan-PSD developed relativistic magnetrons capable 
of operation in 1-kHz bursts.* A 1.1-GHz, L-band, magnetron was driven by amagnetic pulse 
compression modulator (see discussion below) and achieved 250-pps repetitive operation at 
1.2-GW peak power, in a burst of 100 shots. The average power of 12.6 kW during the burst 
remains today the state of the art for gigawatt peak power sources. To demonstrate that the 
magnetron’s diode could recover in a time short enough to support higher repetition rates, 
the device was run for ~5 pulses (limited by the modulator) with 1 ms between individual 
pulses. 

In the early 1990s both Jaycor and PI were actively extolling the use of frequency- 
agile waveforms to enhance lethality in backdoor attacks. Frequency agility exploits the 
characteristics of typical coupling cross sections that show pronounced dependence on 
microwave frequency. An HPM source that can sweep or hop frequency across a band has 
a higher probability of matching to a coupling resonance than a source fixed at a single 
frequency. Because of this strong dependence of backdoor coupling and susceptibility 
levels on microwave frequency, it was apparent that test facilities needed the capability 
to vary frequency continuously in order to obtain a comprehensive and accurate assessment 
of any given test asset’s susceptibilities. In response to these testing and weaponization 
considerations Titan-PSD developed frequency-tunable magnetrons. These oscillators can 
be tuned 17% about a central frequency, !° which today still represents the state of the art. 
In the mid-1990s these magnetrons were integrated into advanced concept demonstrations 
for the Army and were also exported to the United Kingdom as part of an HPM test facility. 

In the late 1980s and early 1990s Titan-PSD developed several ultra-broad-bandwidth 
(UWB) systems for Army and Air Force DEW research programs. The first system was 
based on a spark gap-switched Marx that drove a variety of different broadband antennas. 
It could launch 200-MW total RF power in 3-ns pulses with rise times of ~300 ps at a 
repetition rate of a few pulses per second. This compact, self-contained system was used in 
both indoor susceptibility tests and outdoor technology demonstrations. A second project 
produced a system that could launch impulse waveforms at 200 pps in burst mode.!> A 
3.66-m-diameter paraboloidal reflector was driven at its feed by a hydrogen switch that was 
integrally coupled to a novel electromagnetic lens. The radiated waveform had a rise time of 
~100 ps and a 10-90 rise-to-fall pulse width of 45 ns. The peak electric field on bore-sight 
measured at 305 m was 4.2 kV/m. 

Titan invented the super-reltron in 1992, A suite of tubes that operate between 0.7 and 
4.5 GHz has been developed since that time.!? These novel tubes represent a marriage be- 
tween pulse power and conventional high-power klystron techniques. An energetic electron 
beam is modulated by periodic virtual cathode formation, and the bunched electron beam is 
postaccelerated to energies approaching ] MeV. Microwave power is extracted with ~50% 
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Table 3. Operating parameters of Titan-built modulators for DEW applications 


Pulse 
Voltage, Pulse repetition Pulse Average Switch 

Modulator kV Current width frequency energy power type 
LS-15 50. 10kA 100ns 19kHz SOJ) 95kW Spark gap 
NED laser driver +40 260A 2 US 10 Hz 3kJ 30kW = Thyratron 
EMRLD PFN 750 38kA 13 ys 125Hz 35k] 4.4MW Spark gap 
EMRLD (trigger) 600 260A 400 ns 125Hz 1003 12.5kW Spark gap 
OMEGA* laser IS 128kA 200us Single 40MJ  — _ _ Ignitrons 

driver shot 
CLIAHPM driver 750 10kA 100ns 250Hz 7503 188kW Magnetic 
ORION HPM 500 10kA 50-500ns 100Hz 250J 25kW = Thyratron 

driver 
Compact HPM 450 9kA 450 ns 10Hz 18k 18kW = Spark gap 

driver 


2120 modules, each storing 0.33 MJ. 


conversion efficiency downstream in a dual-cavity output section that is tuned to the bunch 
frequency. The reltrons can produce microwave pulse widths approaching 1 zs and pulse 
energies of a few 100 J, outstripping the relativistic magnetrons that to date are limited to 
pulse widths of about 100 cycles and pulse energies below 100 J. 

In response to the HPM effects testing considerations discussed above, Titan devel- 
oped frequency-tunable reltrons. These oscillators can be tuned 410% about a central 
frequency.'! These devices are still in development today (see Sec. 2) and have been pro- 
vided to both France and Germany as HPM threat simulators. 


1.1.2. Development of pulse power modulators for DEW applications at 
Titan. Titan has developed a large number of modulators for a variety of laser and HPM 
DEW applications, with voltage ratings from tens of kilovolts to several megavoits and 
average power levels from tens of kilowatts to multimegawatts (Table 3). They also range 
from relatively simple units to complex, state-of-the-art devices with various different ar- 
chitectures and subsystems. These include PFNs for generating the required pulse shapes; 
thyratron switching for precise timing of the pulse switching into the load; low inductance 
layouts for fast output pulse rise times and high-turns-ratio pulse transformers for gener- 
ating the high voltage outputs. The switching technologies include thyratrons, spark gaps, 
magnetic switches, and solid-state devices, such as metaloxide semiconductor field effect 
transistors (MOSFETs), insulated gate bipolar transistors IGBTs), and thyristors (Fig. 3). 

Several of these modulators have been designed for long-lifetime, reliable operations. 
Such features are essential if these systems are to find their way into military applications. As 
an example, the Defense Advanced Research Projects Agency (DARPA) excimer Raman- 
shifted laser device (EMRLD) modulator (a 100-Hz, 750-kV, 1.25-jcs, lumped-element 
PFN to pump an excimer laser) was specifically designed for and demonstrated a lifetime 
of 101° shots. 

The ORION pulser (Fig. 3b) design has command resonant charge and intermediate 
energy storage sections each switched by thyratrons that drive a step-up transformer and 
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{a) (b) 
Fig. 3. Titan-PSD pulsed power systems based on (a) spark gap, (b) thyratron, and 
(c) magnetic switching. 


Table 4. Key operating parameters in European HPM test facilities 


Power Maximum Maximum Shots 
HPM density, Range, Frequency, pulse repetition per Source 
facility Wem? =m MHz width,ns rate,Hz burst type 
UK—Orion +120 100 1,070-3,300 100 100 100 Magnetrons 
France— >1,000 ~100 700-—3,300 300 1 — Reltrons and 
Hyperion magnetrons 
Germany >170 «15 =©700-1,450 300 10 100 Reltrons 


Sweden® ~120 15-25 L-Ku 500-5,000 1,000 Continuous Reltrons 


®This facility uses conventional high power klystrons in L-, S-, C-, X-, and Ku-bands, with maximum 
power 25-0.25 MW, 


PFN. The modulator can fire 1,000 pulses in a burst at repetition rates up to 100 pps and 
produces 500 kV into a 50Q load. It has been used to drive relativistic magnetrons® for 
HPM effects measurements. 

The Compact Linear Induction Accelerator (CLIA) (Fig. 3c) was developed for moderate- 
repetition-rate HPM source research and development.! CLIA operates at 250 pps with 
750-kV, 10-kA, 100-ns output pulses. The system uses thyratron and magnetic switching 
throughout and produces 188-kW average power into the load. CLIA is not actively cooled 
and so is restricted to burst operation with 5,000 pulses in a burst. CLIA has been used to 
drive both magnetron and klystron loads. This technology is scalable to kilohertz repetitive 
operation. 


1.1.3. Titan pulse power systems for HPM simulation. In addition to work done 
supporting domestic RF and microwave DEW research and development, Titan has provided 
HPM simulation systems for all of the world’s major HPM test facilities in Sweden, France, 
the United Kingdom,'+ and, most recently, Germany. The microwave test parameters and 
operational capabilities achievable in these international facilities are summarized in Table 4. 
The types of Titan HPM sources that produce the intense microwave environments are also 
given. Work continues today upgrading those systems and providing similar hardware for 
several non-European countries. 


Journal of Directed Energy, 1, Fall 2003 


56 PRICE ET AL. 


2. Most Recent Contributions 


Titan-PSD has taken an interest in the full spectrum of developments of advanced sub- 
systems and components that the three U.S. services will require to realize their DEW and 
electric platform goals. These developments enable many different military missions and 
cut across many different technologies: advanced capacitors, switches, transmission sys- 
tems, RF, and optical systems. Some of the pulse power and power electronic subsystem 
and component developments that Titan is pursuing are summarized in Table 5. 

The following subsections describe five electrical subsystems and three components that 
Titan-PSD is currently developing for DEW applications. 


2.1. Titan-PSD development of subsystems for DEW applications 


2.1.1. HPM modulator. Titan-PSD has a conceptual design of a high-voltage-pulse 
power subsystem for a short-pulse HPM system. The given RF pulse output parameters led 
us to choose a specific tube that is compatible with the constraints of an airborne system, 
namely the magnetron with a 202 impedance and 33% efficiency in a short-pulse mode. 
Our pulse power design concept is driven by the tube input requirements (202 load, 40-ns 
pulse width, 10 pps} and comprises a Jow-impedance, water-filled, stepped-pulse forming 
line (PFL) charged by a fast Marx and discharged through a self-breaking, spark-gap output 
switch. An advantage to using a liquid dielectric PFL is that its impedance can be easily 
varied along its length to accommodate variations in load impedance. Input power to the 
Marx is from two 400-V series strings of lithium ion batteries with solid-state switched 
intermediate voltage multipliers providing +40 kV. Batteries are recharged from aircraft 
power through a small voltage converter. 

Figure 4 is a simplified circuit diagram of the pulse power modulator coupled to a 20 
constant impedance load though a transit-time isolator. The transit-time isolation is integral 
to the two parallel cables that couple the output of the pulsed power modulator to the 
microwave source. The Marx stores 1,140 J at a voltage of +40 kV, It erects to a 1,280-kV 
open circuit voltage after a trigger pulse is applied to several of its switches from the trigger 
generator. Near peak PFL voltage, the self-firing spark gap closes, and energy is transferred 
to the tube at a peak voltage of 640 kV. 

Figure 5 shows the voltage and current in the load computed from a more detailed version 
of the circuit depicted in Fig. 4. Note that the current is multiplied by a factor of 10. Voltage 
rises in about 11 ns (10-90%), and the width at the peak is approximately 40 ns. We 
recognize that the impedance of the magnetron can vary during RF generation, but the 
constant impedance model is sufficient here. An advantage to using a liquid dielectric PFL 


SF6 Insulated 16-stage Marx Generator Self-Break SF6 
p-- ccc ccc c tcl , PFL 20 22 Gas Switch Transit Time ; 
\ : : wipkr ene “1 Isolator/Coupler Vacuum Bushing 
+) -1- —Cj24n05 POOPIE) — rer — Inductance 
PUN A eset ent ente Sot tea wc ie Ste SS 44 Q/2 ea 
Cables g Zioad = 20 2 


Fig. 4. Simplified circuit diagram of the pulse power modulator coupled to a 20Q constant 
impedance load though a transit time isolator. This impedance represents a magnetron 
electron tube load. 
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Table 5. Titan advanced DEW power technology development rationales 


What need does the development What need does the development of high 
of pulsed power technology fulfill? power/high current technology fulfill? 
Tt is an enabler for advanced electric It is an enabler for advanced electric 
weapons and self-defense systems. weapons and self-defense systems. 
System User System User 
Dynamic Army (FCS), Navy Solid-state Army (Anti-Aircraft and 
protection (carrier) lasers Anti-Missile), 
Navy (ASMD) 
ETC Army (FCS), Navy (shore HPM Army (FCS), Navy (non- 
bombardment) lethal area denial) 
HPM/electro- Army (FCS), Navy (non- EMALS Navy (carriers) 
magnetic lethal area denial and 
pulse ASMD), Air Force 
(SEAD) 
EM gun Navy (shore Electric ar- Navy 
bombardment) resting gear 
UWB All services (counter C41) Ride-thru All services 


It is an enabler for electrically 
driven platforms: 
e FCS platforms for the Army 
e Combatants such as DD21 for the Navy 
¢ More electric aircraft for the Air Force 


It is an enabler for commercial spin-offs: It is an enabler for commercial spin-offs: 


e Environmental remediation systems e Electric vehicles 

« Material surface treatments e Commercial power distribution and control 

e Pulsed thrusters for satellite e Advanced semiconductor lithography 
station keeping 

What must we accomplish at What must we accomplish at 
the subsystem level? the subsystem level? 

e Develop compact, reliable, e Develop compact, reliable, affordable prime 
affordable PFNs power, power conversion and controls 

e Develop compact, reliable, e Develop compact, reliable, affordable 
atfordable modulators intermediate energy stores 

e Develop compact, reliable, affordable  e Develop compact, reliable, 
intermediate energy stores affordable ride-thru systems 

What must we accomplish at What must we accomplish at 
the component level? the component level? 

e Develop high-encrgy-density, e Develop high-current-density, high-voltage 
fast-discharge capacitors stand-off solid-state switches 

e Develop long-life, reliable, « Develop affordable ultracapacitors 
high-current switches 

e Develop compact inductors « Develop compact, reliable, efficient, 
for pulse control high-average-power HPM sources 


e Develop affordable ultracapacitors 
e Develop compact, reliable, efficient, 
high-average-power HPM sources 
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Fig. 5. Vollage and current (multiplied 10x) in the magnetron load computed using detailed 
version of the simplified circuit diagram in Fig. 4. 


is that its characteristic impedance can eusily be varied along its length to accommodate 
variations in load impedance. 

Our compact pulse powcr system conceptual design mounts all of the subsystems and 
components in a frame that is 24 in. wide x 24 in. high x 144 in. long. The total weight 
of the system, including the frame, sealed enclosures, and internal mountings, is 1,420 lb, 
Figure 6 is a dimensioned diagram of the subsystem that is designed to fit into the port 
bay of an unmanned aerial vehicle (UAV) with the source in the starboard bay. Frames and 
supports have been omitted for clarity. 


2.1.2. Compact PFN. Titan-PSD has designed, fabricated, and delivered the pulse 
power subsystems for most of the major electric gun facilities worldwide. Thesc facilities 
were dedicated to electric gun research and for this reason were designed with a premium 
on reliability and ease of use of the pulse power subsystem. Compactness was a secondary 
consideration given the large amount of rcal estate available for the subsystem. 

The 8.5-MJ stored cnergy subsystem, consisting of four separate PFNs (Fig. Ic), was the 
first design to use the high-energy-density, 2.5-J/cc (2.5-MJ/m*) polyvinylidenc fluoride 
(PVDF) Aerovox capacitors; the overall energy density of the PFNs is less than 0.5 MJ/m?. 
This low energy density is partially due to the use of “jelly-roll” inductors whose large 
external fields forced the separation of components and resulted in a low component packing 
fraction. 

Figure 7 is a photograph of a 250-k] PFN that was constructed under a DTRA/Navy- 
sponsored ETC gun development project and thal was incorporated for a time into the 
Army/Tank-Automotive and Armaments Command (TACOM) Combat Hybrid Power Sys- 
tem (CHPS) system integration laboratory.” Titan-PSD designed this PEN module for com- 
paciness by developing innovative bus work and a closed-field inductor for use with the 
2.5-J/cc PVDF capacitors. These advances in component design allowed us to achicve a 


Journal of Directed Energy, 1, Fall 2003 


COMPACT PULSED POWER FOR DEWS 59 


< 144" » 
« 75° >» 
14 ate a in’ ie a a 


bik | | Marc Assy(SF6)(435Ib) (<ws*é‘dt 


| Marx Pwr, | PFL (Hy0) {327 Ib) i 


«| Supply & — = : 
24 See 


Trigger To 1 it | 


j ‘ 
Generator - - Ss = 
gee Cable 


Interface 
Switch 


Top View (SF6) {| 16.2-t Ideal 
1 1 Length Cables 

Ancillary Systems, Batteries, Rectifiers Additional ABR Yolume V1 (44 Qea) 
{A, B, R's), 4 ples. 1” 66 Ib) 


PFL OD 
Marx Vessel OD 


Cable Ports 


Vecuum Bushing 
{into source} 


“Add 250 tb. for internal supports 
End View and space frame 
Fig. 6. Top and cnd views of the pulse power subsystem concept design. The upper portion 
will be mounted in a frame and placed in one bay of a UAV. The vacuum bushing and the 
source will be placed in a second bay. 


very high packing factor and an overall energy density of 1.25 MJ/m*. This module designed 
in 1994 still represents the state of the art in PFN design. Minor variants to the design are 
under consideration today for EM gun applications. 

Titan-PSD has estimated the increases in the overall energy density of small (250-500-kJ) 
PFN modules that could be realized by achieving specific advances in component 
technologies.* This includes the use of an existing, more compact vacuum output switch 
{developed by Titan-PSD) and existing, more compact diodes for the crowbar switches. We 
would design a higher-energy-density, closed-field inductor and eliminate the dump resistors 
and associated hardware. Rather than having to dump energy into a resistor, advanced pulsed 
power systems would be charged by four-quadrant converters capable of returning energy 
from the PFN to an intermediate encrgy store. When 5-J/cc film or ceramic, high-energy, 
reversal tolerant capacitors become available, the utilization of advanced components would 
lead to a PFN design with an encrgy density of 3.25 MJ/m*. 


2.1.3. Power supplies for laser applications. ‘litan-PSD’s San Diego operations are 
actively engaged in building innovative high-average-power systems. Titan is currently 
delivering power conditioning and control clements for the high-power RF klystrons that 
will power the DOE Spallation Neutron Source that is now under construction at Oak Ridge, 
Tennessee, and a serics of multimegawatt rectifiers for the U.S. Navy’s Electro-Magnetic 


tHigher energy densities could be achieved in the design of larger modules due to economics of scale, 
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Fig. 7. Photograph of the 250-k] PFN with the state-of-the-art, 1.25-MJ/m> overall energy 
density. Titan-PSD has operated this PFN into resistive loads at a rate of 1/3 Hz for extended 
periods. Operational limits were imposed by the heating of the load, not by the performance 
of any component of the PFN. 


Aircraft Launch System (EMALS). Most recently, Titan has developed conceptual compact 
power supply designs for deployable pulse power systems for the Strategic Illumination 
Laser (SIL). The SIL is a diode-pumped, solid-state laser for use as a designator as a 
part of the U.S. Air Force’s Missile Defense Agency’s Airborne Laser (ABL). These power 
supplies will drive compact arrays of light-emitting diodes (LEDs), which will in turn pump 
the solid-state lasing medium. 

Titan’s proposed SIL power supply system will consist of a group of innovative ballast- 
type isolated power converter modules, each fed by its own active-power-factor-corrected 
rectifier module. By this method the input current harmonic distortion will be minimized, 
resulting in an overall system power factor of 0.995, which will be acceptable for the 
Boeing-747 type aircraft (ABL platform) power system. The whole power system will be 
protected against faults by appropriate fuses and circuit breakers. Initial size and weight 
estimates for the total power system is 65 liters of total volume and 140 kg of mass, The 
driving factor in the weight and volume is the need to meet the power factor requirements. 
Given a dedicated power source, the size and weight could be halved. 

Two basic topologies have been examined for power factor correction. They are the 
“Vienna rectifier,” first proposed by researchers in the Vienna Technical University, and the 
hex-bridge bidirectional inverter. Both topologies do not contain any magnetic components, 
operating at line frequency, and both can provide a power factor over 0.99. All merits and 
drawbacks of both topologies have been initially analyzed, and the Vienna approach is 
favored for this application. 
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For the ballast inverter Titan-PSD selected the variable-frequency, zero-power switching 
full bridge quasi-resonant inverter topology. It is new and until recently not well known 
but is very promising for multikilowatt power supplies. It shows excellent average to peak 
ratio for the semiconductor switches, close to the theoretical limit of 50%, and a good 
power transformer copper utilization factor, typically 90%. It is intrinsically output current 
limiting and therefore operates well in a current regulated mode and is tolerant to output 
short circuits. Using this converter topology allows the design to reach unprecedented power 
conversion efficiency (real value 95%) with excellent reliability. 


2.1.4. Electronically reconfigurable battery. We consider a DEW power system in 
which a |0-kV capacitive store is required to operate repetitively. If the system operates at 
3 pps, even for a short period of time, the recharge time would be about 300 ms and the 
recharge power would be about 500 kWay, (1 MW,x). An important system issue is the size 
and weight of the 500-kW power conditioning unit. 

Titan-PSD has developed a means to eliminate the need for intermediate power condi- 
tioning for many DEW systems mounted on hybnd electric vehicles by using the on-board 
batteries to charge the capacitive store directly. Our approach uses electronic switching to 
convert the battery modules in the mobility store from a parallel configuration providing 
vehicle load leveling and/or silent mobility capability, to a series configuration that delivers 
500 kW at 10 kV to recharge the capacitor bank and back again. We refer to this as an 
“electronically reconfigurable battery” (ERB). Note that all of the batteries are recharged 
in parallel. A similar approach is used in capacitive Marx generators to achieve very high 
voltage pulsed output. 

Figure 8 is a schematic drawing of the circuit of an ERB in a hybrid electric drive vehicle. 
In this schematic circuit, some battery modules are always in parallel and connected to the 
vehicle bus. Others, along the left-hand side of the drawing, can be switched between a 
parallel configuration, which supports the vehicle bus, and series operation for charging 
the DEW store. Electronic reconfiguration requires three switches per battery module. 
All switches, with the exception of the output switch, need only block the voltage of a 
single battery module and open at near zero current (characteristic of capacitor charging) 
in normal operation. Passive snubbing controls the transient conditions during erection and 
de-erection. Reconfiguration can be accomplished in less than 1 ms using off-the-shelf, 
solid-state switches such as IGBTs or MOSFETs. 

Figure 8 shows an erectable battery module charging a Guillemin E-type network. 
Switches 2 and 3 are battery isolation switches, and switch 4 is a series switch. These 
switches are rated only for the module voltage (1 kV in this case). Mechanical contactors 
parallel the isolation switches for better efficiency during periods when the pulse power 
system is not in use. Switch 5 is the output switch, which is rated for the full output of the 
ERB (10 kV and 50 A) and is most likely a series stack of the same switches used for 2-4. 
For fault protection and charge interrupt at current, a vacuum contactor and fuse are placed 
in series with the output switch. All switches are optically isolated with gate power drawn 
from their adjacent modules. Switch 6 is a high-voltage and current-closing switch, either 
vacuum or solid state. 

Assuming a 20-ton-class vehicle and extrapolating from CHPS requirements, we have 
developed a conceptual design of an ERB for a hybrid electric vehicle with a system meeting 
the following requirements: 1) Deliver up to 400 kW to the vehicle bus at 1 kV in parallel 
operation; 2) recharge a 150-kJ capacitive store to 10 kV in 300 ms; and 3) support 30— 
45-min silent operation at 80 kW. These requirements mandate the use of very high energy 


Journal of Directed Energy, 1, Fall 2003 


62 PRICE ET AL. 


Battery Isolation 
Switches 

* Open and close 
* Direct or indirect 


optical gating ‘| 2s Battery Series Switches 

«SiC - reduced al ot * Open and close 
thermal ne 3 oe * Direct or indirect optical gating 
management and vee * SiC - reduced thermal 


fast recovery management and fast recovery 
* Si -— wide choice of near-term 


devices 


*Si-wide choice | 
of near-term : 
devices 1 

- Parallel 
Mechanical 1 
Contacts (option) | 

« Use diodes with 
same loss in 
flexibility 


Lithium-ion battery modules 


Fig. 8. Schematic circuit of the ERB. Shown is a generic circuit topology for charging a 
Guillemin E-type network. For the present application, the 10 modules in the dynamic store 
are all erected in series to produce a 10-kV output. A feature of the ERB is that the dynamic 
portion of the store may be erected in combinations of series/parallel modules to provide 
any output voltages that are an integer multiple of the DC bus voltage. This voltage agility, 
in theory, would allow a single dynamic store to power several loads with different input 
voltage requirements on the same platform such as ETC guns and HPM systems. 


and power density batteries such as the HP series of lithium ion batteries being developed 
by SAFT and the lithium polymer batteries produced by Ultralife Batteries, Inc., for use 
in cell phones. The SAFT batteries have a slight advantage in usable power density and 
packaging for military use, whereas the Ultralife batteries have an advantage in cost due to 
volume production and a potential for more compact packaging (thin, rectangular) in ERB 
service. A design and trade study will select the most appropriate cell for the application. 
We chose the Ultralife cells for the conceptual design used for purposes of discussion in 
this paper because of our expericnce with them in our laboratory tabletop ERB and because 
of the availability of these cells over a range of capacities from 120 mA-h to 3.5 A-h, 

The ERB system in this case constitutes only 1/3rd of the total battery for erected (dy- 
namic) operation. The remaining 2/3rds of the store (static) is dedicated to load leveling and 
silent mobility. The total capacity of ~290 MJ (80 kW-h) accommodates silent mobility 
requirements. With only 1/3rd (90 MJ, 25 kW-h) of the total capacity configured for on- 
command electronic erection and de-erection, the vchicle energy storage system maintains 
its load leveling and silent operation capability even when the pulse power system is active. 

For our conceptual design, we assemble 53 Ultralife polymer batteries into individual 
200-V stacks. Five of these stacks are placed in series to obtain an output voltage equal 
to that of the vehicle bus. In the static portion of the store, 20 such series stacks of the 
UBC34106102 cells (5,300 total cells) are needed to provide the 200-MJ nominal capacity. 
In the dynamic portion of the store, the UBC383562 cell is used because of its higher current 
rating. Due to the smaller size of these cells, there can be as many as 4 in parallel by 53 
in series per 200-V unit, and five such units will form an erectable module. The module 
will incorporate all necessary switches and isolation and thermal management hardware. 
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Ten modules will constitute the entire dynamic store (~90 MJ, 10,600 total cells). The 
total battery volume in the static and dynamic stores is ~0.282 m°, and the accessories 
are expected to add another 0.4-0.6 m* for a total volume of less than 1 m3. The weight 
for just the batteries would be ~572 kg, with accessories of much lower density adding 
another 100-200 kg, for a total weight of less than 700 kg. Charging of the ERB is always 
performed at bus voltage with the dynamic store in parallel configuration, 

In load leveling or silent mobility operation, the charge state of the ERB is continuously 
monitored and controlled by the vehicle's systems. When the pulse power mode is activated, 
the mechanical contactors bypassing the isolation switches are opened. Next, all isolation 
switches are opened, followed by the closing of all series switches, and the ERB begins 
charging the capacitive store. Initially, the load looks like a short circuit, and the charging 
current is limited by the internal impedance of the ERB cells. As the charge on the bank 
increases, the charging current diminishes, and the cell voltage begins to rise. Near full 
charge, the current approaches zero and the ERB output voltage rises to its maximum of 
~10 kV. Voltage on the store is monitored and is regulated by chopping the ERB output 
(i.e., opening and closing the series and output switches as necessary to maintain charge 
against leakage; this has been demonstrated in the laboratory at rates of up to | kHz). When 
the store discharges, the output switch opens immediately and remains open long enough 
for the closing switch to recover (1-10 ms). The ERB can remain erected for as long as the 
pulse power system is active. Recharging of the store is then initiated by reclosing the ERB 
output switch. When the pulse power system is deactivated, the dynamic store is returned 
to its parallel configuration by opening the series switches (de-erecting). The dynamic store 
can then be recharged from the vehicle power bus. 

We have created an ERB laboratory demonstration consisting of five erectable modules 
of 40 V. The Ultralife UBC383562 cells were used and arranged on PC boards that were in 
turn stacked via standoffs. Isolation and series switching was via optically coupled IGBTs. 
Some figures of merit (FOM) from the ERB testing include a demonstrated current rise 
time to 80 A of 4 ys al 200 V and an erection/de-erection frequency of 1 kHz for use in 
voltage regulation. A FOM from the four scries cell tests is a demonstrated current rise time 
to 120 A of 1 js, in a maximum power transfer configuration. 


2.1.5. Intermediate energy storage. In the preceding section Titan-PSD identified a 
need for and established the technical feasibility of an advanced technology power condi- 
tioning element to charge capacitive stores in DEW systems. The ERB is the solution with 
the highest efficiency and energy and power density possible. This is critical in order to 
realize a manageably sized DEW system. A second similar, critical issue in the design and 
use of pulsed electrical weapon systems involves the level of available platform power. If 
this power is insufficient to support the required operational burst length and repetitive fire 
rate of the system, then it may be necessary to incorporate intermediate energy storage into 
the system design. Intermediate storage could be practically achieved through the use of 
secondary batteries, flywheels, and ultracapacitors (also referred to as electric double-layer 
capacitors or EDLCs). Figure 9 is a schematic diagram of intermediate energy stores in two 
DEW systems. 

Figure 10 shows a present application of an EDLC energy storage system in provid- 
ing ride-through of voltage sags and momentary outages for an induction motor. The 
output of the store is connected across the direct current (DC) link of the asynchronous 
drive and supports its voltage. Titan-PSD has manufactured a ride-through system that 
has been demonstrated to respond to sags and outages within 10 ms. It can provide 
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Fig. 10. Circuit diagram of an EDLC ride-through system supporting the DC link of an 
asynchronous drive (ASD). 


100 kW for up to 5 s, which is sufficient to allow for orderly shutdown in a prolonged 
outage. 

Titan-PSD has also developed several concept designs of EDLC energy storage systems 
for military applications. For example, one EDLC system design would be capable of 
supporting the DC link in a Navy shipboard system at 480 V for 12.5 s at 250 kW. This 
system is estimated to be 50% smaller and lighter than a corresponding flywheel system 


Journal of Directed Energy, 1, Fall 2003 


COMPACT PULSED POWER FOR DEWS 65 


(i.c., the Caterpillar UPS-250 system). With minor modifications, the same system (or 
several systems in parallel) could be used as an intermediate energy store for DEW systems, 


2.2. Titan advanced component developments to enable DEWs 


2.2.1. Solid-state switches for severe service. The key enabling technology for nearly 
ali pulse power systems for DEW applications is the switch that initiates and delivers the 
pulsed electrical output from the electrical energy store to the load. This switch must hold 
off high voltage (typically >10 kV), close rapidly (<I ys), carry high peak current (100- 
500kA) with high initial rate of rise (50-100 kA/jzs), sustain a high total action (> 107 A?-s), 
and recover rapidly (<10 ms). In addition, the switch must support high current density, 
operate reliably under mechanically stressing conditions, have minimum wei ght and volume 
claims, and not require ancillaries such as vacuum pumps or gas flow subsystems. At present, 
the hydrogen thyratron is most frequently selected to meet these simultaneous requirements, 
but thyratrons are large and heavy devices, with auxiliary equipment that consumes several 
kilowatts and often require immersion in oil. The Army Research Laboratory has been 
actively sceking solid-state devices for DEW utility’ and Titan-PSD is weighing in by 
developing a high fluence, laser gated and pumped (silicon) thyristor (LGPT) that will 
satisfy these requirements. 

High fluence optical gating of thyristor switches has been chosen for numerous pulsed 
power switching applications. Light activation with high fluence laser sources enables the 
use of solid-state switching devices in performance parameter spaces previously serviced 
only by vacuum and gas spark gaps. If the output from the high fluence source is properly 
distributed within the switching medium, the di /dr capability of the switch does not depend 
on the rate of plasma spreading. Rather, di /d¢ becomes a function of the rate of rise of the 
optical fluence. In addition, optical gating eliminates the extensive and intrusive physical 
gate structure that limits the conduction area of the highest di/dr conventional solid-state 
devices. Properly designed laser-gated devices are typically capable of higher di /dr, peak 
current, and charge transfer for a given silicon area than conventional solid-state devices. 

The band edge for intrinsic silicon is ~1.12 eV, corresponding to ~ 1,111 nm. However, 
silicon is an indirect band-gap material so that the optical phonon energy (0.063 eV) adds 
to the photon energy to create e—h pairs out to 1,170 nm. Tn most previous cfforts involving 
direct laser-gating of silicon devices, a solid-state laser was used; typically either Nd:YAG 
or Nd: YVO at 1,064 nm. However, over the past 10 years, the development of compact 
diode-pumped solid-state lasers has significantly reduced the size of the requisite optical 
sources and improved their lifetime and reliability. More important, the InGaAs laser diode 
bars that were developed for pumping these solid-state lasers have been pushed to longer 
wavelengths, approaching and exceeding that of the silicon band edge. Jn principle, the 
center wavelength of InGaAs laser diode bars is selectable by design over a continuum 
from 850 nm through at least 1,150 nm. This allows direct optical gating and pumping of 
silicon by the diodes without any of the intermediary options of the preceding paragraph. 
Figure | 1 is an illustration of an on-board laser diode gated and pumped silicon thyristor, 
which is one of the candidate approaches in devclopment now. 

Titan-PSD is currently performing on two programs and has finished a third that provide 
technical leverage for further switch development. Our Electra Advanced Pulsed Power 
Program is a five-year, Naval Research Laboratory (NRL)/DOE-sponsored effort to develop 
advanced pulsed power components and systems for KrF laser IFE (krypton fluoride laser 
inertial fusion energy). The most critical component is the primary switch, and we are 


Journal of Directed Energy, 1, Fall 2003 


66 PRICE ET AL. 


(+ 16.4 kV working) 


Fig. 11. Illustration of a laser gated and pumped thyristor. 


developing an on-board LGPT for this role. The switching requirements are repetitive, 
high peak current and di/dr, as well as high efficiency (the switch dissipates <1.5% of 
stored energy) and long lifetime (10° shots). The LGPT is to be used in a Marx generator, 
and the single device operating parameters are 16.4-kV working voltage, current density 
2.25 kA/cm?, peak current 225 kA, max di /dt 900 kA/jcs, pulse width 800 ns, and repetition 
rate 5 pps continuous. The lifetime requirement limits the thermal excursion per pulse to a 
few degrees, and therefore the action per square centimeter is low (~2 A?-s). 

Another current Titan-PSD program is to develop compact pulsed power components 
for the Air Force Research Laboratory (AFRL) at Kirtland Air Force Base. Components 
under development enable a compact, long-lifetime Marx-PFN driver for a narrowband 
HPM source. The di/dt requirement is a few hundred kA/ys/em*(Si) or 2 MA/ys total, 
with a peak current of 30 kA. To satisfy the switching requirements for this application, we 
are considering the LGPT, a solid-state laser activated switch, and a hybrid combination of 
the two. 

Although the action and charge transfer in these Electra and AFRL applications are 
substantially less than that found in some pulse power applications, they serve to illustrate 
our confidence in the high power laser diode bars for high di/dr service. In both cases, the 
pulse width of the energy transfer is short enough that thyristor action has barely begun by 
the time the pulse is over. Because of this, a large fraction of the total charge conducted 
during the pulse must be supplied optically. The diode laser bars and their drive circuitry 
are capable of supplying an illumination fluence of up to 6 kW/cm?(Si) within 20 ns and 
sustaining that level for at least several microseconds. Fluence of several kilowatts per 
square centimeter is desirable for initial gating in many DEW applications. The required 
fluence drops to 250-500 W/cm? for continuous pumping. 

Another effort was recently undertaken in a conceptual design study for an optically gated 
and pumped switch for rectification of compulsator (pulsed alternator) output for driving an 
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electromagnetic gun. This completed study was performed by Titan-PSD and the Optiswitch 
Technology Corporation for the Institute for Advanced Technology (IAT). The on-board 
LGPT design was chosen because of the customer's desire to reducc the overall device count 
and silicon area compared with conventional devices. Specifically, we designed a 16.7 kV, 
100-1 15-cm? asymmetric (blocks voltage forward direction only) thyristor and scrics diode. 
Depending on the allowable temperature excursion per shot, our approach replaces ~80 
conventional devices with 3-5 series pairs (6—10 devices total; 340-500 cm? active) for the 
same forward losses. This is possible because continuous pumping of thick (2.5-mm), high- 
voltage (15~20-kV) devices with photo-carmers mitigates the carricr population deficit in 
the n-base. Electrically gated devices of the same voltage capability typically exhibit huge 
commutation and conduction losses and are therefore impractical for this type of service. 
Reverse blocking was handled by a series optically pumped diode. Separating the forward 
and reverse blocking functions allowed more freedom in designing for reverse recovery, 
a feature deemed necessary due to repeated failures of symmetric (blocks voltage both 
directions) devices in this service, Laser diode pumping served to reduce the forward losses 
in the series diode element as in the thyristor. 

The switch was designed to handle a peak current of 1.6 MA (3.3-4.7 kA/em’) for 600 jus 
when installed in a half-wave, four-phase rectifier. Nine total cycles are rectified per shot 
of the electromagnetic gun. The initial design (500 cm? active) limited the temperature 
excursion per shot to ~100°C, commensurate with a service life of ~10* shots. In the 
extreme, the current density could be pushed to 4.7 kA/cm/ and optical pump power doubled, 
resulting ina AT approaching 180°C and ~200-shot lifetime. The laser diode bars in the 
initial case provided a constant 500 W/cm? of silicon for each 600-48 conduction phase. 
This goes to 1 kW/em? in the extreme case. 


2.2.2. Next generation reltron microwave gencrator development. Reltron HPM 
sources were invented and developed by R. Bruce Miller of Titan Advanced Innovative 
Technologies from the mid-1980s through 1998. The PSD of Titan assumed responsibility 
for reltron contracts in 1998. Projects included one complete HPM simulator for a gov- 
ernment research Jaboratory in Germany and eight reltron tubes of various specifications. 
In developing these eight tubes, enough mechanical and electrical modifications have been 
included to justify their designation as “second-generation” designs. 

Reltrons are both compact and efficient. The electron beam is highly modulated over 
~10 cm and postaccelerated prior to drifting to the output cavities and beam collector. 
This beam transport requires only ~75-cm overall length for L-band tubes (Fig. 12). The 
output cavities are incorporated into a standard rectangular waveguide. Microwave power is 
efficiently extracted (~80%) directly in TEjg mode. The overall efficiency (peak electrical 
lo microwave power) is 30-40%. 

In general these new tubes move the reltron technology base in the directions of longer 
pulsewidths (~1-2 js), increased frequency tunability (~1£13%), lower driver voltages 
(500-600 kV), and higher repetition rates (~10 Hz for demountable versions, ~300 Hz 
for sealed tubes). Second-generation improvements include a new high voltage insulator 
design, new movable current contacts for the modulation and output cavity tuners, reduced 
outgassing, and monolithic grids. The frequency range for these eight tubes covers 700—- 
1,450 MHz. Programs are in place now to extend this range. 

Tn addition to the objective to cxtend the frequency coverage, efforts are underway to im- 
prove beam optics to reduce current losses and thereby improve efficiency and microwave 
output power. A new beam current diagnostic package has been recently implemented to 
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Fig. 12. L-band reltron capable of generating flat 200-MW, 900-ns pulses with frequency 
stability 6f/f <0.3. This generation of reltrons is capable of RF pulse widths of ~300 RF 
cycles, repetitive pulse operation from single-shot to 10 Hz, and +10% continuous- 
frequency tunability. 


better infer basic performance parameters and to assist in comparing benchmarking simu- 
lations. These calculations simulate performance in the actual geometry and are generated 
with a three dimensional particle-in-cell code (the LSP code from Mission Research Cor- 
poration). Measured waveforms generated by a recently delivered L-band tube ure shown in 
Fig. 13. This tube produces ~185 MW in flat, 900-ns pulses with excellent frequency sta- 
bility. The LSP code was essential during this tube’s development. A new era in microwave 
tube design has emerged with the development of accurate three-dimensional modcls. 


2.2.3. HEM magnetron. Backdoor microwave effects on electronics systems in mod- 
ern weapons fall into three broad categories. Two categories are characterized by high peak 
power density and microwave formats that overwhelm the target system with an electric 
field that is high enough to cause circuit upset or burnout. In the third category, effects 
are caused by coupling spurious signals into the target system, akin to classical smart jam- 
ming, interference or spoofing* techniques used by the EW countermeasures community. 
The DEW microwave pulse formats appropriate to the latter class of effects are gener- 
ally distinguished from upset and damage pulse formats by lower peak power density 
thresholds but more specific requirements on frequency and amplitude modulations and 


+ Low incident microwave levels can cause “interference” with the operation of threat weapon electronic systems. 
producing high levels of noise in sensitive circuitry to “mask” true signals. The incident microwave signal is said 
to “spoot™ if it is tailored to “mimic” the true signal and to thereby produce false commands. 
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Fig. 13. Waveforms from the 185-MW L-band reltron: the top trace is the hetcrodyne (1.0, = 
1.3 GHz) showing excellent frequency stability, and the second trace is the steady, flattop 
oulpul powcr measured with a calibrated directional coupler. (The data are conditioned 
with a low-pass filter; higher harmonic content is know to be more than 13 dB below the 
primary L-band signal.) The third trace is the radiated power monitored with an uncalibrated, 
frec-field B-dot, and the last trace is an uncalibrated profile of the Marx current. 


Fig. 14. Titan’s L-band HEM magnetron. This is the highest-average-power magnetron that 
is commercially available. 
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Fig. 15. The principal system elements of the ATD system are a power supply, a modulator, 
an HEM source, and an antenna. These components are supported by a control system 
and a cooling system. For the DTRA ATD ground-based system the power supply and 
operators’ console(s) are housed in a shelter mounted on one flatbed trailer while the 
remaining components are mounted on another flatbed trailer (out of the field of view to 
the right). The system was designed to broadcast 2-MW peak powcr pulses with an average 
power of 300 kW for 30-s missions. This yields a peak fluence of 1 mW/cm* at a range of 
2,400 m. 


repetition rate. All three categories of effects can be induced by DEW systems based 
on high-power RF, narrow-band, pulsed HPM or long-pulse, high-energy microwaves 
(HEMs). 

Titan has developed an HEM laboratory source and an HEM advanced technology 
demonstration (ATD) source for DEW purposes at its California Tube Laboratory. These 
HEM sources have efficiencics of approximately 85%. This high cfficiency minimizes 
prime power and cooling requirements, thus significantly minimizing overall DEW sys- 
tem size and weight. The HEM magnetron, shown in Fig. 14, has produced 900-kW 
peak and 150-kW average powers and can easily be upgraded to 300-kW average power. 
The unique modulation characteristics of this magnetron can produce modulation ef- 
fects of 30 MHz or greater in the target systems. More operational details are given in 
Table 6. 

The ATD system shown in Fig. 15 combines the outputs of two 150-kW-average-output 
power magnetrons. The maximum peak output power obtained to date is 1.2 MW. The 
magnetrons with their respective magnet yokes each weigh about 200 Ib, and each takes 
up about 4 ft*. When combined their efficiency is over 76%, therefore together they absorb 
only 95 kW and are actively cooled. Variants of this RF system are suitable for Army, Navy, 
and Air Force missions. 
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Table 6. California tube laboratory HEM magnetron operational specifications 
$e 


Parameter Value 
Frequency, fixed 915 MHz (890-920 MHz possible as well) 
Power output 

Continuous wave 300-kW minimum 

Pulse 600-kW peak (900 actually achieved) 

300-kW avg (nominal 50% duty) 

Pulse width 10s of microseconds to 5 ms 
Peak anode voltage 42 kV 
Peak anode current 17A 
Beam efficiency 88% typical 
Water-cooled anode 20 gpm typical 
Filament 12 VAC, 200-A typical standby 


———— rg 


3. Conclusions and Significance 


The first laser and HPM DEWs are just now being deployed, and new threats emerging in 
the information age will sustain the need for continued DEW development and acceptance. 
The deployment of even more advanced DEW systems and in fact the DoD’s intent to field 
more (or all) clectric fighting platforms depend critically on the availability of compact, 
lightweight, efficient pulsed power subsystems and long-lived, reliable advanced power 
conditioning and front-end components. 

Titan has been supporting U.S. directed energy programs by providing services and 
analysis and developing advanced technologies since the early 1980s. Today, Titan is the 
only U.S. industrial supplier of commercial HPM generators. We have advanced pulsed 
power and power electronics technology development programs involving intermediate 
and primary electrical energy storage, solid-state switching, power conditioning, electrical- 
to-microwave conversion, and novel microwave antennas underway now. Titan is focused 
on providing pulsed power and C4ISR (command, control, communications, computers, 
intelligence, surveillance, and reconaissance) solutions for national defense and is intent on 
maintaining its industrial leadership in military information technologies. 
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FOREWORD 


The long-searched-for Tesla secrets have been solved by Tom 
Bearden. Part I contains the specific description of the solutions to 
Tesla's secrets and the Soviet Tesla weapons. 

The present electromagnetic theory has several flaws, and it is these 
errors that have hidden the long-sought unified field theory. The 
explanations presented by the author provide clarity and understanding 
to related Tesla writings and patents. 

Before the turn of the century, Nikola Tesla had discovered and 
was utilizing a new type of electric wave. Tesla repeatedly stated that 
his waves were non-Hertzian, and that his wireless transmissions did 
not fall off as the square of the distance. The author has found that the 
wave which Tesla was using is a longitudinal scalar wave, capable of 
many times the speed of light. When coupled with another scalar 
wave (Tesla wave), 
the resulting vector wave can be the source of electromagnetic energy 
for electrical power, a protective force field, or a destructive weapon. 

The booklet is well illustrated with special drawings by Hal 
Crawford. The bibliography includes corroborating information on all 
major points. Part II presents reprints or the entire subject matter of 
selected articles from the bibliography, plus additional references of 
importance. Articles are arranged in chronological order. Also 
included are nine patents by James Harris Rogers which were the basis 
of successful wireless communication during World War I. These 
principles of underground and sub-sea wireless were based on Tesla's 
discoveries. 

Bearden's solutions are truly a major breakthrough, and an absolute 
necessity to the understanding of existing Tesla writings. It is also 
important that more should be known of this extraordinary individual, 
Thomas E. Bearden. 


BIOSKETCH: 


A nuclear engineer, wargames analyst, and military tactician, 
Lieutenant Colonel (Retired) Tom Bearden has over 26 years 
experience in air defense systems, tactics and operations; technical 
intelligence, anti-radiation missile countermeasures; nuclear weapons 
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employment, computerized wargames; and military systems 
requirements. 

He is currently with the Alabama division of a large aerospace 
company where he is involved in determining the future requirements 
for laser weapons. 

Lieutenant Colonel Bearden obtained a Master of Science degree in 
nuclear engineering from the Georgia Institute of Technology and a 
Bachelor of Science degree in mathematics from Northeast Louisiana 
University. He is also a graduate of the U.S. Army Command and 
General Staff College and several U.S. Army artillery and missile 
schools. 

He has had direct experience with tube artillery and with the Ajax, 
Hercules, Hawk, and Patriot missile systems and the production of 
technical intelligence on Soviet surface-to-air missile systems for 
the U.S. Army/Department of Defense. 

Tom holds a Sandan (third degree black belt) in Yoseikan aikido; 
is a singer, guitarist and songwriter; member of Mensa, Society for the 
Investigation of the Unexplained, Vestigia, the American Association 
of Meta-Science: and is on the board of governors of the U.S. 
Psychotronics Association. In addition, he is Alabama Director of a 
small nonprofit foundation, the Association of Distinguished American 
Scientists and is a MUFON adviser on nuclear engineering. 

He also edits Specula, Journal of the American Association of Meta- 
Science. 

Tom is primarily active as a theorist on UFOs, parapsychological 
and paranormal phenomena, and psychotronics. He is the author of a 
book, The Excalibur Briefing, Strawberry Hill Press, 2594 15th 
Avenue, San Francisco, California 94127 and has numerous technical 
papers dealing with new paradigm physics, paranormal phenomena, 
and Soviet psychotronic weapons. 

Finally, Bearden's Solutions to Tesla's Secrets and the Soviet Tesla 
Weapons promises to be recognized in the future as a major 
contribution to our present technology. 

JTR 
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TESLA'S SECRET AND THE SOVIET TESLA WEAPONS 
© T.E. Bearden 1981 
With Special Drawings by Hal Crawford 


Before the turn of the century, Nikola Tesla had discovered and was 
utilizing a new type of electric wave. Tesla repeatedly stated his waves were 
non-Hertzian, and his wireless transmissions did not fall off as the square of 
the distance. His discovery was apparently so fundamental (and his intent to 
provide free energy to all humankind was so clear) that it was responsible for 
the withdrawal of his financial backing, his deliberate isolation, and the 
gradual removal of his name from the history books. 

By 1914 or so, Tesla had been successfully isolated and was already 
nearly a '"nonperson." Thereafter Tesla lived in nearly total seclusion, 
occasionally surfacing (at his annual birthday party for members of the press) 
to announce the discovery of an enormous new source of free energy, the 
perfection of wireless transmission of energy without losses, fireball weapons 
to destroy whole armies and thousands of airplanes at hundreds of miles 
distance, and a weapon (the "Tesla Shield," I've dubbed it ) that could 
provide an impenetrable defense and thus render war obsolete. 

In my pursuit of Tesla's secret, it gradually became apparent to me 
that present orthodox electromagnetic theory is seriously flawed in some 
fundamental respects. One of these is in the definition and use of , the 
scalar electrostatic potential. It is this error which has hidden the long-sought 
unified field theory from the theorists. 

In the theory of the scalar electrostatic potential (SEP), the idea is 
introduced of work accomplished on a charge brought in from a distance 
against the scalar field. The SEP is not a vector field, but is a scalar field. 
Indeed, scalar potential cannot of itself perform work on a charged mass; if it 
could do so, then tremendous force would exist on every mass due to the 
extremely high SEP of the vacuum itself. Only a differential of SEP between 
two spatial points can produce force or accomplish work. (Rigorously, a 
differential of scalar potential between two spatial points constitutes a 
vector. Only a vector can produce force and do work.) 

Also, work can only be done on a mass. Further, it takes time* to 
move an electron or other charged mass between two spatial points, and so 
the work performed by a spatial differential of the -field requires time. 
Rigorously, the delta SEP is voltage, not SEP per se, and is directly related to 
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E field. The entire voltage concept depends on the work performed in 
moving a mass, after that mass has moved. The idea of "voltage" always 
implies the existence of a steady differential of @ between two spatial points 
for a finite length of time, and it also involves the assumption of a flow of 
actual mass having occurred. SEP, on the one hand, is always a single-point 
function; on the other hand, difference in potential (i.e., V) is always a two 
point function, as is any vector. 

Yet many graduate level physics and electromagnetics papers and texts 
erroneously confuse @ and V in the static case! Such an interpretation is of 
course quite incorrect. 


* Two spatial points involve at least At = AL/c in time. All vectors and 
gradients involve 2 separated spatial points, and thus present timelines in 4- 
space. 04 is a point, not a line, in 4-space. 


Another common assumption in present EM theory -- that the 
electrostatic potential (9) of the normal vacuum is zero -- has no legitimate 
basis. In fact, we know @p is nonzero because the vacuum is filled with 
enormous amounts of fluctuating virtual state activity, including incredible 
charge fluctuations. And by virtue of its point definition, dg must be the 
"instantaneous intensity" of these fluctuations -- but both in space and time. 
The scalar electrostatic potential is therefore the "Instantaneous stress" on 
spacetime itself, and a measure of the intensity of the virtual state flux 
through a 4-dimensional spacetime point. 

Potential theory was largely developed in the 1800's, before the theory 
of relativity. Time flowrate was then regarded as immutable. Accordingly, 
electrostatic "intensity" was chosen as "spatial intensity," with the 
connotation of "spatial flux density." This assumes a constant, immutable 
rate of flow of time, which need not be true at all if we believe relativity. 
Such a spatial "point" intensity is actually a "line" in 4-space, and not a 4- 
dimensional "point" at all. Thus the spatial potential -- 3 -- is a very special 
case of the real spacetime potential -- 4, or charge and electromagnetic 
theory today is accordingly a special case of the real 4-space 
electromagnetism that actually exists! Note also that charge is a 4- 
dimensional concept. 

Now mass is a Spatial, 3-dimensional concept. Rigorously, mass does 
not exist in time -- masstime exists in time. Mass and charge are thus of 
differing dimensionalities! 

Also, according to quantum mechanics, the charge of a particle -- e.g., 
of an electron -- is due to the continual flux of virtual particles given off and 
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absorbed by the observable particle of mass. Thus charge also is 
conceptually a measure of the virtual flux density, and directly related to 0. 
Further, since the charge exists in time, it is the charge of a particle of spatial 
mass that gives it the property of masstime, or existing in time. 

Here a great confusion and fundamental error has been thrown into the 
present EM theory by the equating of "charge" and "charged mass." As we 
have seen, the two things are really very different indeed. 

To speak of a spatial "amount" of charge erroneously limits the basic 
EM theory to a fixed time flowrate condition (which of course it was 
considered to be, prior to Einstein's development of relativity). Thus when 
the limited present theory encounters a "relativistic" case (where the time 
flowrate changes), all sorts of extraordinary corrections must be introduced. 
The real problem, of course, is with the fundamental definitions of 
electrostatic potential and charge. The spatial "amount" of charge (i.e. the 
coulomb) as we presently erroneously use the term, is actually the spatial 
amount of observable "charged mass." To correct the theory, one must 
introduce the true 4-space SEP and separate the definitions of charge and 
charged mass. 

Only when a mass is moved does one have work -- and voltage or 
vector fields. (The reason one has voltage and E field connected to a normal 
electrostatically charged object in the laboratory is because an excess of 
charged-particle masses are assembled on the object, and these masses are in 
violent motion! A true static charge would have no E field at all. ) 


Table 1. Some Present Theoretical Facts 


e 03-FIELD CONCEIVED BEFORE RELATIVITY 


- POINT FUNCTION IN SPACE 
- LINE FUNCTION IN SPACETIME 
- TIME FLOWRATE CONSIDERED 
IMMUTABLE 

- SPECIAL CASE OF @,,...... © 


e GRADIENT BETWEEN TWO POINTS IN @3 FIELD 


- PRODUCES VOLTAGE 

- PRODUCES E FIELD 

- MOVES ELECTRON 

- IS AN AREA IN 4-SPACE 


e GRADIENT MAY BE BETWEEN SEPARATED POINTS IN TWO 
SUPERPOSED @-FIELDS 


e O-FIELD CAN "MOVE" AT INFINITE VELOCITY* 
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* JACKSON, CLASSICAL ELECTRODYNAMICS, 2ND EDITION, P. 223 


Table 2. Some Proposed @, Characteristics 


e SPATIOTEMPORAL @, FIELD 


- STRESS ON SPACETIME 
= CAN CHANGE RATE OF FLOW OF TIME 


® GRADIENT BETWEEN 2 POINTS IN @, FIELD 


- PRODUCES COMPLEX Vy 
- WILL MOVE ELECTRON IF 
-- Vz #0, AND 
ei Mv) = MN = 
- WILL NOT MOVE ELECTRON IF 
-- Vz =0, OR 
“ML END 


° GRADIENT MAY BE BETWEEN SEPARATED POINTS IN THO 
SUPERPOSED @, FIELDS 


© — @y WAVE MOVES AT O <j <0 
© 8, WAVE IS COMPLEX AND LONGITUDINAL 


-field need not involve observable mass accumulation, but only 
charge (virtual flowrate intensity) accumulation. Accumulated masses are 
like so many gallons of water; accumulated charge is like so much pressure 
on both the water (space) and the time in which the water is existing. 

Now, if one varies the SEP solely as a point function, one would have a 
purely scalar complex longitudinal wave, and not a vector wave at all. This 
is the fundamentally new electrical wave that Tesla discovered in 1899. 

Rigorously, all vector fields are two-point functions and thus 
decomposable into two scalar fields, as Whittaker showed in 1903. It follows 
that any vector wave can be decomposed into two scalar waves. By 
implication, therefore, a normal transverse EM vector wave, e.g., must 
simply be two coupled scalar (Tesla) waves -- and these scalars 
independently would be longitudinal if uncoupled. An ordinary transverse 
EM vector wave is thus two pair-coupled Tesla scalar longitudinal waves, 
and only a single special case of the much more fundamental 
electromagnetics discovered by Nikola Tesla. 
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A Tesla (scalar potential) wave -- 1.e., a massless wave in pure 0p, the 
stress of the spacetime medium would have very strange characteristics 
indeed. For one thing, since it moves in a complex 4-space, it has many more 
modes of movement than does a simple wave in 3-space. And for another 
thing, it need not be bound at all by the speed of (vector) light. In current 
theory, one 3-field does not directly interact or couple with other existing 63- 


fields except by simple superposition. Therefore presently the -field is 
considered to have no drag limitation at all, hence infinite velocity. (E.g., as 
stated in Jackson, Classical Electrodynamics, 2nd edition, page 223.) 

Actually, a @4-wave can and will interact with some of the other 
existing o,-waves in the medium transversed, and this interaction can involve 
pair-coupling into EM vector fields and waves, an interaction not presently in 
the electrodynamics theory. The result of scalar pair-coupling creates a finite 
amount of vector "drag" on the )4-wave, so it then has less than infinite 
velocity. However, if this drag is small due to limited pair-coupling, the 
scalar wave's velocity through the slightly dragging medium still may be far 
greater than the speed of vector EM waves (light) in vacuum. On the other 
hand, if the pair-coupling is made severe, the @-wave may move at a speed 
considerably below the speed of vector light waves in vacuum. The velocity 
of the ,-wave is thus both variable and controllable or adjustable (e.g., 
simply by varying its initial amplitude, which through a given medium 
changes the percentage of pair-coupling and hence the degree of drag on the 
scalar wave). The Tesla scalar wave thus can have either subluminal or 
superluminal velocity, in contradiction to present theory. 

Note that the scalar wave also violates one of Einstein's fundamental 
postulates -- for the speed of our "new kind of light" wave is not limited to c, 
and need not be the same to every observer. Thus Tesla scalar waves lead to 
anew "superrelativity” of which the present Einstein relativity is only a 
highly special case! 


Table 3. Tesla Waves Can: 


e ESTABLISH STANDING WAVES 

- in the earth 

- in the ionosphere 
TAP ENERGY FROM THE EARTH'S CORE 
TRAVEL FASTER OR SLOWER THAN LIGHT 
CHANGE RATE OF TIME FLOW 
AFFECT ALL FIELDS, INCLUDING GRAVITY 
COMMUTE BETWEEN VIRTUAL AND 
OBSERVABLE 
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Figure 1. Tesla's Standing Columnar Wave 


But let us now look for some subtle but real examples of scalar waves 
and scalar pair-coupling in nature. As is well known, a tectonic fault zone 
can provide anomalous lights, sounds, etc. from stresses, piezoelectrical 
activity, and telluric currents in the earth and through the fault zone. In 
examining the fault zone phenomena, I finally realized that a fault zone was 
literally a scalar interferometer i.e., if one can have scalar @4-waves, they can 
interfere, either constructively or destructively. Their interference, however, 
produces scalar pair-coupling into vector EM waves. This coupling may be 
at a distance from the interferometer itself, and thus the interferometer can 
produce energy directly at a distance, without vector transmission through the 
intervening space. Coupling of @ waves with the paired scalars comprising 
ordinary EM vector waves can also occur. If this triplex coupling forms 
additional EM vector waves 180 degrees out of phase, the ordinary EM wave 
is diminished or extinguished. If the scalar triplex coupling occurs so as to 
create vector EM waves in phase with the interacting vector EM wave, the 
amplitude of the ordinary vector wave is increased. 

Scalar potential waves can thus augment or diminish, or create or 
destroy, ordinary EM waves at a distance by pair-coupling interference under 
appropriate conditions, and this is in consonance with the implications of 
Whittaker's fundamental 1903 work. 
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Figure 3. Natural Scalar Interferometers 
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An earthquake fault zone is such a scalar interferometer. Stresses and 
charge pileups exist in the plates on each side adjacent to the fault, with stress 
relief existing in the middle in the fault fracture itself. Since the rock is locally 
nonlinear, the mechanical stresses and electrical currents in it are also locally 
nonlinear. This results in the generation of multiple frequencies of 4,-waves 


from each side of the fault interferometer, yielding two complex Fourier 
expansion patterns of scalar potential waves. On occasion these two Fourier- 
transformed scalar wave patterns couple at a distance to produce stable ordinary 
electromagnetic field in a 3-dimensional spatial pattern -- e.g., a stress light 
such as the Vestigia light covered in Part I of The Excalibur Briefing. Driven 
by the erratic two scalar Fourier expansion patterns of the scalar interferometer 
(whose input stresses normally slowly change), an erratic, darting, hovering 
"spooklight" of the variety studied by Vestigia is produced. 

As the stresses change in each side of the interferometer, the distant 
scalar coupling zone is affected. Thus the stresslight moves and its form 
changes, but it may be relatively stable in form for seconds or minutes. Since 
the stresses in the rock may be intense, the stress light may involve an intense 
pair of @-patterns coupling into the sphere or ball of vector EM energy. The 
atoms and molecules of the air in the region of the coupled stresslight ball thus 
become highly excited, giving off radiant energy as the excited states decay. 

Since much of the piezoelectric material in the stressed rocks is quartz 
grains, the features of quartz are of particular interest. Each little quartz grain 
is itself highly stressed, and has stress cracks. It is therefore a little scalar 
interferometer. Further, quartz is transparent to infrared and ultraviolet; and the 
random orientation of all the quartz scalar interferometers may also form a 
Prigogine system far from thermodynamic equilibrium. If so, this system can 
tap into highly energetic microscopic electromagnetic fluctuations to produce 
large-scale, ordered, relatively stable patterns of electromagnetic energy at a 
distance. 

In short, all of this lends support to the formation of relatively stable but 
somewhat erratic patterns of electromagnetic energy at a distance from the fault 
itself. In the atmosphere, such scalar interferometers could form in clouds or 
even in the air or between clouds and earth. If so, such rare but occasional 
"weather" scalar interferometers could account for the rare phenomenon of ball 
lightning. The intense energy of the ball of lightning, as compared to the lesser 
energy of an earthstress light, could well be due to the enormous electrical 
charges between clouds or between cloud and earth, available to fuel the scalar 
interferometer. Very probably it is this phenomenon which gave Tesla the clue 
to scalar wave interferometry. 

Thus such phenomena as earthstress lights, ball lightning, and the Tesla 
system of wireless transmission of energy at a distance with negligible losses 
and at speeds exceeding the speed of light may be explained. They are 
complex, however, and involve fundamental changes to present 
electromagnetic theory. These changes include utilizing 4-space scalar 
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electrostatic potentials, scalar waves, pair coupling, ordinary 3-dimensional 
Fourier expansion, the Prigogine effect, and the properties of piezoelectric 
materials in rocks. 

Since the scalar potential also stresses time, it can change the rate of flow 
of time itself. Thus it affects anything which exists in time -- including the 
mind, both of the individual and at various levels of unconsciousness. 
Therefore the same functions that result in earthstress lights also affect mind 
and thought, and are in turn affected by mind and thought. This is the missing 
ingredient in Persinger's theory that UFO's are correlated with, and a result of, 
fault zones and earth stresses. While Persinger seems to feel this is a "normal 
physics" explanation, it indeed involves a paranormal explanation. 

The time-stressing ability of the true @ scalar wave also explains the 


interaction of such earthstress lights with humans and human intent, as noted by 
other researchers. (E.g., the lights that repeatedly seemed to react to the 
observers, as detailed by Dr. Harley Rutledge in his epoch-making Project 
Identification, Prentice-Hall, 1981.) 

These ideas in condensed form comprise the concepts required to violate 
the speed of light and produce an ordinary electromagnetic field at a distance, 
using scalar interferometry, without losses -- as Tesla had done in his wireless 
transmission system which he had tested prior to 1900 and had perfected by the 
1930's. Scalar interferometry can give stable regions of EM or "light energy" at 
a distance without losses, particularly as detailed in the beautiful Vestigia 
experiments, and it is within our grasp to utilize the new effects. Indeed, any 
stress crack in a material can result in the scalar potential interferometer effect. 
Exophoton and exoelectron emission -- poorly understood but already known in 
fatiguing of materials -- must be at least partly due to the scalar interferometer 
effect. 

However, one additional caution should be advanced. Normal movement 
of electrons allows so much "sideplay" movement of the electrons -- and there 
is so much such sideplay electron motion in the surrounding vicinity -- that pair 
coupling is almost instantaneous for small waves. Thus orbital electrons in 
atoms seem to absorb and emit vector EM photons. Actually they also emit 
some percentage of scalar waves as well. Since a scalar wave is comprised 
exclusively of disturbance in the virtual state, it need not obey the conservation 
of energy law. Further, a scalar wave of itself does not "push electrons" or 
other charges; hence it is nearly indetectable by present detectors. Ionization 
detectors such as a Geiger counter tube, e.g., are exceptions if the scalar wave 
encountered is fairly strong. In that case sufficient triplex coupling with the 
ionized gas occurs to produce additional ionization or charge, breaching the 
tube's cutoff threshold and producing a cascade discharge of electrons and 
voltage which is detected. But weak scalar waves are presently indetectable by 
ordinary instruments. However, these small scalar waves are detectable by 
sensitive interferometry techniques e.g., such as an electron interferometer. 
Since the use of such instruments is quite rare, then indeed we have been living 
immersed in a sea of scalar waves without knowing it. 

Finally, the percentage of scalar waves produced by changes in charged 
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mass pileups can be increased by utilizing charged mass streaming. Essentially 
the charged masses must be moved suddenly, as quickly as possible, at or near 
the complete breakdown of the medium. For this reason, Tesla utilized 
sparkgaps in his early transmission systems, but also found that he could induce 
ionized media to "breakdown" in such fashion by a slow growth process. One 
of his early patented atmospheric wireless transmission systems is based on this 
fact. However, it was necessary to use a very high voltage, insuring extreme 
stress on the medium and hence some spillover stress onto time itself. In other 
words, 3 is always an approximation; at sufficiently high spatial stress, 
sufficient spillover 4 exists to give Tesla scalar waves. For this reason, Tesla 
used very high voltages and extremely sharp discharges to give "streaming" of 
the charged masses and thus high percentages of 0, waves. This suggests that 
the breakdown of dielectrics is a much richer phenomenon than is presently 
allowed for in the conventional theory. 

To summarize, electrostatic potential -- @-field is stress on the spacetime 
medium at a four-dimensional point. I. e. , itis a sort of pressure on the 
medium, but pressure on all four dimensions, not just on the three spatial 
dimensions. Thus in the new standard theory, 0, may have complex values. In 


addition, a @-wave is to be interpreted as a scalar longitudinal wave in complex 
spacetime -- directly in po, the normal average 4-space stress itself. And charge 
and charged mass must be recognized as two separate concepts. This is the gist 
of what I finally recognized about Nikola Tesla's work and fundamental 
discovery. 

This is exciting, for it means that Tesla stress waves can affect either 
space or time individually, or both space and time simultaneously, or even 
oscillate back and forth between primarily affecting time and primarily 
affecting space, Tesla's waves were actually these o-field scalar waves. As 
such, they were fundamentally different from ordinary electromagnetic waves, 
and had entirely different characteristics, just as Tesla often stated. E. g., a 
Tesla wave can either move spatially, with time flowing linearly; move 
temporally only (sitting at a point and waxing and waning in magnitude -- but 
changing the rate of flow of time itself in doing so, and affecting gravitational 
field, fundamental constants of nature, etc, ), or move in a combination of the 
two modes. In the latter case, the Tesla wave moves in space with a very 
strange motion -- it oscillates between (1) spatially standing still and flexing 
time, and (2) moving smoothly in space while time flows smoothly and evenly. 
I.e., It stands at one point (or at one columnar region), flexing for a moment; 
then slowly picks up spatial velocity until it is moving smoothly through space; 
then slows down again to a "standing column," etc. This is Tesla's fabulous 
"standing columnar wave." 
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Figure 4. Exoelectric Emission 
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Figure 5. The Tesla Effect 


Another wild characteristic of the Tesla wave is that it can affect 
the rate of flow of time itself; hence it can affect or change every other 
field including the gravitational field -- that exists in time flow. It can 
also affect all universal constants, the mass of an object, the inertia of 
a body, and the mind and thoughts as well! All of these exist in the 
flow of time, and they are affected if the time stream in which they 
exist is affected. This was the awful secret that Tesla partially 
discovered by 1900, and which he came more and more to fully realize 
as he pursued its nature and its ramifications into the 1920's and 
1930's. 

Tesla also found he could set up standing 6-field waves through 
the earth. He in fact intended to do so, for he had also discovered that 
all charges in the highly stressed earth regions in which such a 
standing wave existed produced 6-fields which would feed (kindle) 
energy into the standing o-field wave by pair coupling. I-e., normal 
vector field energy would "assemble" onto the scalar matrix wave by 
means of pair-coupling. Thus by transmitting a scalar standing wave 
into the earth, he could easily tap the fiery scalar fields produced in the 
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molten core of the planet itself, turning them into ordinary 
electromagnetic energy. In such case, a single generator would enable 
anyone to put up a simple antenna and extract all the free energy 
desired. 

When Tesla's alarmed financial backers discovered this was his 
real intent, they considered him a dangerous madman and found it 
necessary to ruthlessly stop him at all costs. And so his financial 
support was withdrawn, he was harassed in his more subtle patent 
efforts (and the patents themselves were adulterated), and his name 
gradually was removed from all the electrical textbooks. By 1914 
Tesla, who had been the greatest inventor and scientist in the world, 
had become essentially a nonperson. 

A few other persons in the early 1900's also were aware that 
potential and voltage are different. And some of them even learned to 
utilize Tesla's o-field, even though they only vaguely understood they 
were utilizing a fundamentally different kind of electromagnetic 
wave. For example, James Harris Rogers patented an undersea and 
underground communications system which Tesla later confirmed 
utilized Tesla waves. The U.S. secretly used the Rogers 
communications system in World War I to communicate with U.S. 
submarines underwater, and to communicate through the earth to the 
American Expeditionary Force Headquarters in Europe. The Rogers 
system was declassified after the War and very shortly after that, it had 
mysteriously been scrubbed off the face of the earth. Again, potential 
stress waves -- Tesla waves -- were eliminated and "buried." 

Probably the most brilliant inventor and researcher into Tesla's 
electromagnetics was T. Henry Moray of Salt Lake City, Utah. Dr. 
Moray actually succeeded in tapping the limitless zero-point energy of 
vacuum (spacetime) itself. By 1939, Dr. Moray's amplifier contained 
29 stages and its output stage produced 50 kilowatts of power from 
vacuum. Interestingly, another 50 kilowatts could be tapped off any 
other stage in the device -- which consequently could have produced 
almost 1.5 megawatts of electrical power! Dr. Moray's epoch-making 
work was suppressed also. His device -- which represented over 20 
years of heartbreaking accumulation of 29 working tubes from 
thousands made -- was destroyed by a Soviet agent in 1939, but not 
before the agent had obtained the drawings for building the tubes and 
the device itself. Today the Moray amplifier is a standard component 
of many of the Soviet secret superweapons and Tesla weapons. 

In the 20's and 30's, Tesla announced the final perfection of his 
wireless transmission of energy without losses even to interplanetary 
distances. In several articles (e.g., H. Winfield Secor, "Tesla Maps 
Our Electrical Future, " Science and Invention, Vol. XVII, No.12, pp. 
1077, 1124-1126), Tesla even revealed he used longitudinal stress 
waves in his wireless power transmission. Quoting from the article, 
"Tesla upholds the startling theory formulated by him long ago, that 
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the radio transmitters as now used, do not emit Hertz waves, as 
commonly believed, but waves of sound." "He says that a Hertz wave 
would only be possible in a solid ether, but he has demonstrated 
already in 1897 that the ether is a gas, which can only transmit waves 
of sound; that is such as are propagated by alternate compressions and 
rarefactions of the medium in which transverse waves are absolutely 
impossible." The wily Tesla did not reveal, of course, that such scalar 
waves nearly always immediately pair-coupled into vector waves 
when produced by normal means. Tesla himself was working with 
longitudinal scalar waves. 


Table 4. Rogers' Undersea and Underground Communication System 


e SECRETLY USED BY U.S. IN WWI 
e COMMUNICATED TO SUBS UNDERWATER 
- ANY DEPTH, UP TO 30 KHZ 
- REDUCED DEPTH, >30 KHZ 
e COMMUNICATED TO EXPEDITIONARY HQ 
OVERSEAS 
- 5,000 TIMES STRONGER THAN AERIAL 
- STATIC-FREE 
e DECLASSIFIED IN 1919 
- TO REVOLUTIONIZE COMMUNICATIONS 
- TO END ALL SURFACE ANTENNAS 
e MYSTERIOUSLY "LOST" 
e REDISCOVERED AND "LOST" THREE TIMES AFTER 
WWII 


continued 
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Scalar Potential Interferometer 
Figure 6. Multimode Tesla Weapon 


In the 1930's Tesla announced other bizarre and terrible weapons: a 
death ray, a weapon to destroy hundreds or even thousands of aircraft 
at hundreds of miles range, and his ultimate weapon to end all war -- 
the Tesla shield, which nothing could penetrate. However, by this 
time no one any longer paid any real attention to the forgotten great 
genius. Tesla died in 1943 without ever revealing the secret of these 
great weapons and inventions. 


Unfortunately, today in 1981 the Soviet Union has long since 
discovered and weaponized the Tesla scalar wave effects. Here we 
only have time to detail the most powerful of these frightening Tesla 
weapons -- which Brezhnev undoubtedly was referring to in 1975 
when the Soviet side at the SALT talks suddenly suggested limiting 
the development of new weapons "more frightening than the mind of 
man had imagined." One of these weapons is the Tesla howitzer 
recently completed at the Saryshagan missile range and presently 
considered to be either a high-energy laser or a particle beam weapon, 
(See Aviation Week & Space Technology, July 28, 1980, p. 48 for an 
artist's conception.) 


http://www.cheniere.org/books/part1/teslaweapons.htm (2 of 13)24.11.2003 21:26:43 


Associated Papers Some Characteristics of the Phase Conjugate Wave 


Aviation Week & Space Technology July 28, 1980 
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Figure 7. Tesla Weapons at Saryshagan 


The Saryshagan howitzer actually is a huge Tesla scalar interferometer 
with four modes of operation. One continuous mode is the Tesla 
shield, which places a thin, impenetrable hemispherical shell of energy 
over a large defended area. The 3-dimensional shell is created by 
interfering two Fourier-expansion, 3-dimensional scalar hemispherical 
patterns in space so they pair-couple into a dome-like shell of intense, 
ordinary electromagnetic energy. The air molecules and atoms in the 
shell are totally ionized and thus highly excited, giving off intense, 
glowing light. Anything physical which hits the shell receives an 
enormous discharge of electrical energy and is instantly vaporized -- it 
goes pfft! like a bug hitting one of the electrical bug killers now so 
much in vogue. 


If several of these hemispherical shells are concentrically stacked, 
even the gamma radiation and EMP from a high altitude nuclear 
explosion above the stack cannot penetrate all the shells due to 
repetitive absorption and reradiation, and scattering in the layered 
plasmas. 


In the continuous shield mode, the Tesla interferometer is fed by a 
bank of Moray free energy generators, so that enormous energy is 


available in the shield. A diagram of the Saryshagan-type Tesla 
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howitzer is shown in figure 7. Hal Crawford's fine drawing of the 
interferometer end of the Tesla howitzer is shown in figure 6. Hal's 
exceptional rendition of the Tesla shield produced by the howitzer is 
shown in figure 8. 


INTERFEROMETRY 
{HEMISPHERICAL SHELL) 


Figure 8. The Tesla Shield 
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Figure 9. Tesla Terminal Area Defense System 


In the pulse mode, a single intense 3-dimensional scalar phi-field pulse 
form is fired, using two truncated Fourier transforms, each involving 
several frequencies, to provide the proper 3-dimensional shape (Figure 
10). This is why two scalar antennas separated by a baseline are 
required. After a time delay calculated for the particular target, a 
second and faster pulse form of the same shape is fired from the 
interferometer antennas. The second pulse overtakes the first, catching 
it over the target zone and pair-coupling with it to instantly form a 
violent EMP of ordinary vector (Hertzian) electromagnetic energy. 
There is thus no vector transmission loss between the howitzer and the 
burst. Further, the coupling time is extremely short, and the energy 
will appear sharply in an "electromagnetic pulse (EMP)" strikingly 
similar to the 2-pulsed EMP of a nuclear weapon. 


This type weapon is what actually caused the mysterious flashes off 
the southwest coast of Africa, picked up in 1979 and 1980 by Vela 
satellites. The second flash, e.g., was in the infrared only, with no 
visible spectrum. Nuclear flashes do not do that, and neither does 
superlightning, meteorite strikes, meteors, etc. In addition, one of the 
scientists at the Arecibo Ionospheric Observatory observed a 
gravitational wave disturbance -- signature of the truncated Fourier 
pattern and the time-squeezing effect of the Tesla potential wave -- 
traveling toward the vicinity of the explosion. 
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Figure 10. "Nuclear" Flashes off the Coast of Africa 
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Lithuania - 10 Sep 1976 - British European Airways Flight #831 
between Moscow and London 


CIA Report Released under FOIA 
Figure 11. Continuous Tesla Fireball 


The pulse mode may be fed from either or -- if the 
Moray generators have suffered their anomalous "all fail" malfunction 
-- ordinary explosive generators. Thus the Tesla howitzer can always 
function in the pulse mode, but it will be limited in power if the Moray 
generators fail. 


In the continuous mode, two continuous scalar waves are emitted -- 
one faster than the other -- and they pair-couple into vector energy at 
the region where they approach an in-phase condition. In this mode, 
the energy in the distant "ball" or geometric region would appear 
continuously and be sustained -- and this is Tesla's secret of wireless 
transmission of energy at a distance without any losses. It is also the 
secret of a "continuous fireball" weapon capable of destroying 
hundreds of aircraft or missiles at a distance. An example of a Soviet 
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test of this mode of operation is shown in figure 11. 
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Figure 12. Tesla EMP Globe 
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The volume of the Tesla fireball can be vastly expanded to yield a 
globe which will not vaporize physical vehicles but will deliver an 
EMP to them to dud their electronics. A test of this mode is shown in 
figure 12. (See also Gwynne Roberts, "Witness to a Super Weapon?", 
the London Sunday Times, 17 August 1980 for several other tests of 
this mode at Saryshagan, seen from Afghanistan by British TV 
cameraman and former War Correspondent Nick Downie.) 


If the Moray generators fail anomalously, then a continuous mode 
limited in power and range could conceivably be sustained by 
powering the interferometer from more conventional power-sources 
such as advanced magnetohydrodynamic generators. 


COMTINUOES 
DETECTION AND TESLA EMP QL 08E 
ee (DUBS ELECTRONICS! 
pee ey \ Ee TESLA FIREBALL (CORTIRUDUSI 
(WAPORIZES VEWICLEL 


EARTH'S SUAFACE z ADWITEER 


TESLA SHIELT 


Figure 13. Tesla ABM Defenses 
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Figure 14. Moray/Tesla Technology: Star Wars Now 


Typical strategic ABM uses of Tesla weapons are shown in figure 13. In 
addition, of course, smaller Tesla howitzer systems for anti-tactical ballistic missile 
defense of tactical troops and installations could be constituted of more 
conventional field missile systems using paired or triplet radars, of conventional 
external appearance, in a scalar interferometer mode. 


With Moray generators as power sources and multiply deployed reentry 


vehicles with scalar antennas and transmitters, ICBM reentry systems now can 
become long range "blasters" of the target areas, from thousands of kilometers 
distance (figure 14). Literally, "Star Wars" is liberated by the Tesla technology. And 
in air attack, jammers and ECM aircraft now become "Tesla blasters." With the 
Tesla technology, emitters become primary fighting components of stunning power. 


The potential peaceful implications of Tesla waves are also enormous. By 
utilizing the "time squeeze" effect, one can get antigravity, materialization and 
dematerialization, transmutation, and mindboggling medical benefits. One can also 
get subluminal and superluminal communication, see through the earth and through 
the ocean, etc. The new view of phi-field also provides a unified field theory, 
higher orders of reality, and a new super-relativity, but detailing these possibilities 
must wait for another book. 


With two cerebral brain halves, the human being also has a Tesla scalar 
interferometer between his ears. And since the brain and nervous system processes 
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avalanche discharges, it can produce (and detect) scalar Tesla waves to at least a 
limited degree. Thus a human can sometimes produce anomalous spatiotemporal 
effects at a distance and through time. This provides an exact mechanism for 
psychokinesis, levitation, psychic healing, telepathy, precognition, postcognition, 
remote viewing, etc. It also provides a reason why an individual can detect a "stick" 
on a radionics or Hieronymus machine (which processes scalar waves), when 
ordinary detectors detect nothing. Unfortunately there is not room to develop the 
implications of this human Tesla interferometry in detail, for that must wait for yet 
another book, presently in its initial stages, that Hal Crawford and I are writing. 


Table 5. Orders of Reality 


e PHOTONS ARE 
> PAIR-COUPLED SCALARS 
> VELOCITY-LIMITED TO C 
> CARRIERS OF T 


e PHOTON INTERACTION 
> IS UBIQUITOUS 


> PRODUCES T =C 
> YIELDS 1st ORDER REALITY 


e SCALAR O WAVES 
> NOT VELOCITY-LIMITED 
> YIELD HIGHER ORDER REALITIES 


EXECUTIVE IMETAMATRIX! 
(multiple realities! 


PROBLEM 
PARAMETERS 
CONDITIONS 


MATH 


WATRIX SOLUTIONS 


ETC. 
(single reality! | 


Figure 15. Implications of Tesla Potential 


At the July 1981 U.S. Psychotronics Association's Annual Conference in 
Dayton, Ohio, I presented the first rough paper on the Tesla secret and scalar 
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interferometry. A videotape of the presentation was made and will shortly be 
available. I am also scheduled to make a special presentation at the Alternate 
Energy Conference in Toronto, Canada in latter October, 1981. A professional, 
videotaped two-hour presentation on this subject is also being prepared. Wide 
distribution of the material through the international underground physics and 
technology network has already been made. This time, God willing, Tesla's secret 
will not be suppressed for another 80 years! 

And perhaps it is not yet too late. The material has cost me (now) some 16 
years of agonizing labor and nearly $100,000 of my own personal funds. No 
orthodox university, scientific group, foundation, or governmental agency would 
support such an effort, either financially or otherwise. Indeed, most ordinary 
journals will not even accept material on such matters. Nonetheless, the area is of 
overwhelming importance and I truly believe Tesla's lost secret will shortly affect 
the lives of every human being on earth. 

Perhaps with the free and open release of Tesla's secret, the scientific and 
governmental bureaucracies will be. shocked awake from their slumber, and we can 
develop defenses before Armageddon occurs. Perhaps there is hope after all -- for 
even Brezhnev, in his strange July, 1975 proposal to the SALT talks, seemed to 
reveal a perception that a turning point in war and weaponry may have been 
reached, and that human imagination is incapable of dealing with the ability to 
totally engineer reality itself. Having tested the weapons, the Soviets must be aware 
that the ill-provoked oscillation of timeflow affects the minds and thoughts -- and 
the very lifestreams and even the collective species unconsciousnesses -- of all 
lifeforms on earth. They must know that these weapons are two-edged swords, and 
that the backlash from their use can be far more terrible to the user than was the 
original effect to his victim. 

If we can avoid the Apocalypse, the fantastic secret of Nikola Tesla can be 
employed to cure and elevate man, not kill him. Tesla's discovery can eventually 
remove every conceivable external human limitation. If we humans ourselves can 
elevate our consciousness to properly utilize the Tesla electromagnetics, then Nikola 
Tesla -- who gave us the electrical twentieth century in the first place -- may yet 
give us a fantastic new future more shining and glorious than all the great scientists 
and sages have imagined. 
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TOWARD A NEW ELECTROMAGNETICS 


Part III: Clarifying the Vector Concept 


© 1983 T.E. Bearden 
-- IMPLICATIONS -- 


Some of the fundamental concepts of the new 
Tesla electromagnetics are presented. The new 
concepts have startling implications: 

(1) No force or force field exists as such in 
vacuum. 

(2) Hertzian (transverse) electromagnetic waves 
do not travel through the vacuum, just as Tesla stated. 

(3) Forceless, massless Tesla (scalar) 
longitudinal waves actually transit the vacuum. Tesla 
called them "electrical sound waves." 

(4) At present there are actually four different 
FUNDAMENTAL TYPES of vectorial entities in 
physics, erroneously confused as one and the same. 

(5) Tesla longitudinal scalar waves are also 
"time" waves and can affect anything and everything 
that exists in time. 

(6) The fundamental constants of nature (which 
exist in time) can be altered by Tesla scalar waves, 
which oscillate the values of the constants. 

(7) Every vector and scalar has an internal 
substructure, which can be independently affected and 
changed. This allows the direct engineering of the 
virtual state and the vacuum itself. 

(8) All observable forces (electrical, mechanical, 
gravitational, etc.) arise in, on, and OF the actual 
substructure of the "accelerating mass particle" itself, 
not as an "external" massless force or force field 
applied "to" a mass . 

(9) Physical reality itself -- and the "physical 
laws of nature" 
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can be deliberately changed and engineered. 

(10) All "physical reality" is totally internal to 
the physical changes of the mass particles of the 
detector system of the observer. 

(11) Relativity's speed of light limitation applies 
only to the changes of the basic mass particles of the 
detecting instrument. 

(12) Detection of superluminal effects cannot be 
accomplished by a "single stage" or "single shift 
" (single interaction) detector . 

(13) Detection of superluminal effects is 
permitted by "multiple stage" or "multiple shift" 
interactions where the last interaction is a conventional 
interaction of photon vs. detector particle. (The two- 
slit apparatus for detection of electron diffraction is an 
example. First, the superluminal DeBroglie waves 
interact with the slits, which are "tuned" toward the 
electron's DeBroglie wavelength. The interaction with 
TWO slits produces subluminal interference effects, 
which then interact back upon the physical electron. 
The apparatus is thus an electron interferometer 
capable of detecting superluminal waves by a two- 
stage interaction). 

(14) Interference is the most common first-stage 
superluminal interaction to accomplish "downshifting" 
superluminal entities to luminal or subluminal 
velocities. Superposition of superluminal "phase" 
waves (such as deBroglie waves, which individually 
always move faster than the speed of light) interferes 
the waves to create a subluminal group velocity, which 
may then interact with an ordinary mass particle in the 
detection system. 

(15) Any otherwise physical vector must exist 
as an unzipped (segmented) or "shadow" vector in 
vacuum. "Radiation" of a vector EM wave from the 
electron gas in an antenna into vacuum results in the 
"choking off" of the mass of the transversely oscillating 
electrons in the antenna. Since the spinning electron 
mass is the "zipper" that makes or comprises the 
physical vector in the first place, this throttling of the 
mass flow unzips the E and B vectors, leaving whirling 
(massless magnetic scalar potential) segments of 
massless charge flux (massless electrostatic scalar 
potential). This unzipped whirling pattern of charge 
flux (scalar massless A/®) is what radiates into vacuum 
and propagates through it. This is a special kind of 
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scalar wave pattern, not a physical or vector wave. 

(16) The spin of a charged particle is the 
mechanism for integrating or "zipping together" the 
individual virtual fragments of a shadow vector into a 
real (observable) vector. For "uncharged particles" 
such as neutrons, it is the spins of its virtual charged 
components. that accomplish the integration or zipping. 

(17) All fundamental charged particles are 
constantly accelerated. There is no such thing as an 
"unaccelerated" particle, except as a gross average over 
time or length. Further, all of them are spinning. 

(18) All changes to and from a physical vector 
or scalar system must arise in and come from its own 
internal substructure, which is zipped to its spinning 
particle of mass. 

(19) All fundamental particles are charged 
internally. That is, they are dynamic assemblages of 
smaller charged particles. If the average sum of the 
total internal charge is essentially zero over some 
finite, small increment of time, the particle is externally 
uncharged. If the sum is not essentially zero, the 
particle is also externally charged. 

(20) There are no static physical things in 
existence. In physical reality, something appears 
"static" only at a particular level. Upon sufficiently 
fine examination, it is composed of accelerating parts, 
and thus comprised of "fluctuations." 

(21) Since (a) the basic physical (mass) vector 
consists of a "smeared particle," where particle and 
smear are inseparable, (b) the conceptual particle also 
is accelerated, and (c) the "smearing" is for a small 
increment of time and a small increment of length; then 
the basic constituency of "physical reality" is 
inseparable "force x time x length," or action. The 
basic "quantum" of physical change is thus comprised 
of action. 

(22) Since to "detect" we must "stop" the action, 
separate or split the quantum into two pieces 
("canonical" pieces) , and compare (measure) one piece 
by throwing away the other, then each physical 
observable must have a differential operator (the 
"separating agent") corresponding to it. This accounts 
for the fundamental postulate of quantum mechanics 
whereby every observable has a corresponding 
operator. Further, since what remains is totally relative 
to what was split out and thrown away, physical change 
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is totally "relative." This accounts for the fact that 
observed reality is relative, each part to each other. 

(23) As a special case, we may assume that we 
can evaluate a physical change at a point (without 
length). If so, when we discard length, the remaining 
basic vector is momentum. This approximation holds 
only so long as the system to which it is applied 
essentially does not change over the quantal fragment 
of length discarded -- 1.e., it holds for the linear case. 
Conservation of momentum, then, is violated when 
sufficient nonlinearity in length is present. 

(24) As a second special case, we may assume 
that we can evaluate a physical change in a spatial 
manner (without time). If so, when we discard time, 
the remaining basic vector is energy (has the units of 
energy or work). This approximation holds only so 
long as the system to which it is applied essentially 
does not change over the quantal fragment of time 
discarded -- 1.e., it holds for the linear case. 
Conservation of energy, then, is violated when 
sufficient nonlinearity in time is present. Since a 
"virtual change" a priori is defined as a total 
nonlinearity in the observer's quantal time increment 
but not outside it, then virtual interactions can and do 
violate conservation of energy within that time 
increment, but not out of it -- so long as the time 
interval itself is considered linear. If the time interval 
is sufficiently nonlinear, then the virtual change may 
result in violation of the conservation of energy 
externally to the time increment. In that case, an 
"observable change" results . 

(25) As a third special case, we may assume 
that we can evaluate the "instantaneous value" of a 
physical change at a static point in space. To do so, we 
must discard both time (to be instantaneous) and length 
(to be at a spatial point), and the remaining basic vector 
is force. This approximation holds only so long as the 
system to which it is applied essentially does not 
change over the quantal fragment of time or the quantal 
fragment of length discarded. Conservation of force, 
then, is violated when sufficient nonlinearity in time or 
length is present. 

(26) A new conservation of energy law is 
required, one which unites the present conservation of 
energy law with an altered form of the conservation of 
charge law. Briefly, the total equivalent of mass, 
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observable energy, and massless charge (anenergy) is 
conserved. 

(27) All AL and At fragments are produced and 
destroyed one at a time, in the action fissioning of a 
single quantum of action (detection process). Each VL 
and Vt is discretized but not quantized. Since quanta 
do not superpose, the "external universe" is continually 
created and destroyed in the detector's mass system, 
one quantum at a time, at a very high rate. This 
interpretation gives physical meaning to the creation 
and annihilation operators of quantum mechanics. 

(28) Since the detecting mass system is itself 
continually created and destroyed one quantum at a 
time, ultimately all is mind changes, and only mind 
changes. The observer's life, mind, and being 
transcend all materialistic interpretations of reality -- as 
indeed does the very fact of the "existence" of a 
perceived external universe. 


Next Page 
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TOWARD A NEW ELECTROMAGNETICS 
PART II: CLARIFYING THE VECTOR CONCEPT 


-- Electrical Physics Presently Has a Mindset -- 


In examining the foundations of geometry, 
mechanics, and electromagnetics, it becomes strikingly 
clear that substantial -- even grave theoretical errors 
were made early on and perpetuated into the existing 
theory. These errors are now so firmly entrenched that 
they form a part of the "mindset" of almost all 
physicists, engineers, and scientists. 

So ingrained are these errors and inconsistencies 
that the orthodox scientist/theoretician finds it almost 
impossible to break out of them. 

The present mindset is analogous to the 
Newtonian mindset which so fiercely resisted the new 
ideas of relativity, shortly after the turn of the century. 
However, after a few scientists formulated the rules 
and theory of the "relativity mathematics game," a new 
generation of students, not yet so firmly engrained in 
the Newtonian mindset, could grasp the new relativity 
when their teachers expounded it. 


In this short series of papers I will roughly 
outline where the founders of mechanics and 
electromagnetics went wrong, and indicate the way to 
correct the fundamental errors. In addition, I will 
briefly point out some of the implications, and speak of 
some direct experimental proof. 


Next Page 
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NOTES AND REFERENCES 


1. Bearden, T. E., "Comments on the New Tesla 
Electromagnetics: Part I: Discrepancies in the Present 
EM Theory;" "Part II: The Secret of Electrical Free 
Energy," Tesla Book Company, 1580 Magnolia Ave., 
Millbrae, CA 94030, 1982. 


2. Bearden, T. E., "Solutions to Tesla's Secrets and the 
Soviet Tesla Weapons," Tesla Book Co., 1981. Also 
Ratzlaff , John T., "Reference Articles for Solutions to 
Tesla's Secrets," Tesla Book Co., 1982. 


3. Note we are applying the rule, "A thing is that 
which it does, and it does that which it is." Actually 
this is one statement of a fourth fundamental law of 
logic not incorporated by Aristotle. See Bearden, "A 
Conditional Criterion for Identity, Leading to a Fourth 
Law of Logic," DTIS report, available through the 
National Technical Information System, Port Royal 
Road, Springfield, VA 22161. 


4. Specifically, the resulting theory becomes a 
curtailed, special case of the much more fundamental 
electrodynamics and electromagnetics that actually exist 


5. We point out here that measuring a field of force 
existing in the electron gas in a probe of the measuring 
instrument is not at all the same thing as measuring a 
force in the vacuum, nor does it establish that a force 
exists in vacuum. Indeed, it is already well known that 
the FIELD concept itself will not withstand rigorous 
logical examination. For a discussion rather clearly 
showing the present difficulty in defining a field, see 
Robert Bruce Lindsay and Henry Margenau, 
Foundations of Physics, Dover Publications, New 
York, 1963, pp. 283-287. Note particularly on p. 283 
that a "field of force" at any point is actually DEFINED 
only for the case when a unit mass is present at that 
point. It is then illogically ASSUMED that the force 
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continues to exist at the point in the ABSENCE of the 
mass, which of course need not follow at all. On p. 
284, note the similar logical paradox connected with 
the idea of a scalar gravitational potential field. The 
potential (field) is only defined at a point when mass is 
present at that point, .and it is specifically defined as 
the potential energy per unit mass for a particle present 
at that point. IF THERE IS NO MASS PRESENT, 
NEITHER A FORCE VECTOR FIELD NOR A 
SCALAR POTENTIAL FIELD IS DEFINED 
THERE. ASSIGNMENT OF THESE FIELDS TO 
THE POINT IN THE ABSENCE OF THE MASS IS 
AN ASSUMPTION, NOT AT ALL A DEFINITION. 
SINCE A TRUE DEFINITION IS AN IDENTITY, 
THEN THE ENTITY IDENTIFIED (DEFINED) TO 
INCLUDE THE PRESENCE OF MASS IS NOT 
IDENTICAL TO THE ENTITY RESULTING WHEN 
THAT MASS IS ABSENTED. 

To see just how arbitrary and postulational are 
present. "definitions" of mass and force, see Lindsay 
and Margenau, op. cit., pp. 84-101. Also see Richard 
P. Feynman, Robert B. Leighton, and Matthew Sands, 
The Feynman Lectures on Physics, Addison-Wesley, 
New York, Vol.1,. 1963, Fourth Printing July 1966, p.2- 
4 for a definition of the electric field in the context of 
its POTENTIALITY for producing a force. Again, the 
force only exists when a particle of mass is present. 
From these examples, one can see the implication that 
A PHYSICAL FIELD IS SOMETHING SUCH THAT, 
WHEN A MASS IS INTRODUCED INTO IT, THE 
MASS EXHIBITS AN EFFECT. For a "force field," 
this is tantamount to stating that there exists some 
mechanism connected with a field which, in the 
presence of a mass causes a force to be exhibited. In 
that case the force is an EFFECT, not a cause, and 
there is a more fundamental mechanism that 
GENERATES FORCE ITSELF. See also field 
discussions in Feynman, Richard, The Character of 
Physical Law, M.I.T. Press, Cambridge, MA, March 
1967, 2nd printing September 1967, passim. 


6. While in Europe prior to 1881, Albert Abraham 
Michelson performed his first interferometer 
experiments to determine the velocity of the earth 
through the ether, obtaining essentially null results. At 
the Case School of Applied Science in Cleveland, 
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Ohio, he perfected his interferometer experiment from 
1883 to 1887, assisted by a colleague, chemist Edward 
Williams Morley. By 1887 the results were ready and 
announced. Michelson himself thought his experiment 
had proven Stokes' theory of an ether dragged along by 
the earth in motion, and thus motionless with respect to 
the earth. This was at odds, however, with certain 
other experiments indicating a moving ether. The 
Michelson-Morley experiment was finally reconciled 
with these other experiments by Fitzgerald's suggestion 
in 1892 that the physical dimensions of material bodies 
are altered when they are in motion. In 1907 
Michelson was awarded the Nobel prize, the first 
American to receive it in the sciences. 


7. See Lindsay and Margenau, Foundations of Physics, 
1963, pp. 324-326; D. C. Miller, "The Ether Drift 
Experiment and the Determination of the Absolute 
Motion of the Earth," Reviews of Modern Physics, 
Vol. 5, p. 203, 1933. Actually the experiments did not 
yield a conclusively null result, but rather showed large 
systematic trends. For a typical elimination of the 
systematic trends, see Handschy, M. A., "Re- 
examination of the 1887 Michelson-Morley 
experiment," American Journal of Physics, Vol. 50, 
No. 11, Nov. 1982, pp. 987-990. See Rho Sigma, 
Ether-Technology, CSA Printing & Bindery, Lakemont 
Georgia, 30552, 1977 for several enlightening points 
on the vacuum ether: See A. K. Lapkovskii, 
"Relativistic Kinematic Equations and the Theory of 
Continuous Media," Soviet Physics Journal, Vol. 21., 
No. 6, June 1978 for an abstract describing Soviet 
utilization of the concept of a small particle (called by 
Bearden a quiton, in Quiton/Perceptron Physics, DTIS, 
1973) of the medium. See Belyaev, B. N., "On 
Random Fluctuations of the Velocity of Light in 
Vacuum," Azvestiya Vysshikh Uchebnykh Zavedenii, 
Fizika, No. 11, Nov. 1980, pp. 37-42, translation by 
Plenum, for discussion of the proven variation of the 
speed of light in vacuum; the velocity of light in a 
vacuum on earth is measured to be higher than the 
velocity of light in the vacuum of deep space. See 
Graham, G. M. & Lahoz, D. G., "Observation of 
static electromagnetic angular momentum in vacuo," 
Nature, Vol. 285, 15 May 1980, pp. 154-155 for the 
first direct observation of free electromagnetic angular 
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momentum in vacuum. See Davies, Paul, "Something 
for nothing," New Scientist, 27 May 1982, pp. 580- 
582 for a discussion showing that modern theories of 
the vacuum reveal that even empty space is seething 
with activity; an ether of sorts emerges from vacuum 
fluctuations due to quantum mechanics considerations. 
See Hooper, William J., "All-Electric Motional Electric 
Field Generator," U.S. Patent No. 3,610,971, October 
5, 1971 for a generator which produces a gravitational 
or inertial field. Einstein suggested that vacuum, 
complete with electromagnetic and gravitational fields, 
be called the ether. Dirac certainly did not abandon an 
ether, for in 1954 he stated "The aetherless basis of 
physical theory may have reached the end of its 
capabilities and we see in the aether a new hope for the 
future." James Clerk Maxwell derived his famous 
equations based on an ether theory. Sir Arthur 
Eddington also believed firmly in an ether. Sir Oliver 
Lodge actually pointed out the dilemma which yields 
the approach in this paper: writing of the ether in his 
book, The Ether of Space, Harper & Bros., New York, 
1909, he stated: "We have no means of getting hold of 
the ether mechanically; we cannot grip it or move it in 
the ordinary way: we can only get it electrically. We 
are straining the ether when we charge a body with 
electricity; it tries to recover, it has the power of 
recoil.... "But when electrical theory was being 
founded, scientists thought of space as something 
rather fixed, and FILLED WITH a thin material ether. 
They did not realize that space itself does not exist 
except after an observation; before the observation, 
spacetime exists -- indefinite in both length and time. 
They did not know that electrostatic scalar potential in 
fact was spacetime, hence also the vacuum and the 
ether. In assuming that the charge of vacuum is zero 
and that charge and charged mass are identical, they 
hid the answer to the dilemma and placed the 
foundations of electromagnetics on its present unsound 
basis. 


8. The field, of course, is indeed a highly useful 
concept and this author certainly does not recommend 
its abandonment. Instead, he recommends that it be 
placed on a sounder logical basis. 


9. Specifically, they came to feel that the "electric 
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field" which was improperly defined -- was what was 
waving. 


10. In fact Einstein once proposed that the vacuum, 
complete with its electromagnetic and gravitational 
fields, should be called the ether. His proposal was not 
adopted. (See Born, Max, Einstein's Theory of 
Relativity, Revised Edition, Dover Publications, New 
York, 1965, p. 224. ) 


11. Particularly from the work of Schrodinger, Born, 
Dirac and others. 


12. For example, see Lindsay and Marge. nau, op. cit., 
pp. 287-288. A physical vector is thought to be defined 
by its magnitude, its direction in space, and its 
transformation characteristics. Actually that is a 
geometrical vector, not a physical vector. It does not 
tell us WHAT A VECTOR CONSISTS OF, but only 
tells us some of its important characteristics. 
Remember that a true definition must be an identity. 


13. Here a reading of Lindsay and Margenau, op. cit., 
pp. 79-81 may prove enlightening. Also note that 
velocity, or L/T considered "at an instant" (stopped), 
represents an idea of "motionless motion" and is an 
application of the fourth law of logic. For a discussion 
of the fourth law of logic and its usage, see Bearden, 
Thomas E., "A Conditional Criterion for Identity, 
Leading to a Fourth Law of Logic," Specula, Journal of 
the A.A.MLS., P.O. Box 1182, Huntsville, AL 35807, 
combined Vol. 3, No. 4/Vol. 4, No. 3, Oct 1980 - Mar 
1981, pp. 50-57 (also available from Defense Technical 
Information Service). 


14. Note this is an identity of opposites, which 
explicitly violates the three Aristotlean laws of logic. 
See Bearden, "A Conditional Criterion for Identity, 
Leading to a Fourth Law of Logic," loc. cit., 1981. 


15. Again note the fourth law of logic: zero motion 
(the absence of motion) being recognized as a special 
case of the presence of motion. Also, physical reality 
consists of internested levels, and any physical object 
has an internal substructure of nested levels of finer 
structure, extending down into the virtual 
(nonobserved) state. For a vector to model (apply to) a 
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physical object, it itself must be modeled in such 
fashion as to reflect this kind of substructure. Thus the 
use of geometrical vectors as models of physical 
objects in motion is presently flawed in a fundamental 
fashion. 


16. The reader is most strongly urged to read Morris 
Kline, Mathematics: The Loss of Certainty, Oxford 
University Press, New York, 1980 as a prelude to 
understanding what mathematics is and is not, and 
what it does and does not. 


17. Refer to Lindsay & Margenau, op. cit., pp. 79-81 
to see how the ideas of motion and vector are 
inextricably entangled with the idea of a particle. 


18. Call it uncertainty or call it constituency; a 
quantum change is composed of two canonical entities 
inextricably welded together into a single entity. 


19. Time is an unavoidable, nonexclusive constituency 
of the welded quantum. 


20. Simply from the definition of force as 
CONSISTING OF a time- and length-smeared mass 
motion change. 


21. The force is an effect, not a cause. It IS the 
smeared charged particle. It is CAUSED by a more 
fundamental mechanism. It is the result of the 
combination of (1) a nonzero del phi, and (2) the 
presence of a spinning charged particle. IN A DEL 
PHI, THE SPINNING CHARGED PARTICLE 
ACCELERATES ITSELF! This is the fundamental 
secret of free energy that was suppressed, to bury the 
fundamental work of Nikola Tesla, shortly after Tesla 
was forced to abort his Wardenclyffe attempt to 
provide the world with free energy. 


22. To quote: "The Hertz wave theory of wireless 
transmission may be kept up for a while, but I do not 
hesitate to say that in a short time it will be recognized 
as one of the most remarkable and inexplicable 
aberrations of the scientific mind which has ever been 
recorded in history. " Nikola Tesla, "The True 
Wireless, " Electrical Experimenter, May 1919, p. 87. 
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23. De Beauregard, O. Costa, "Running backwards 
the Mermin device: Causality in EPR correlations," 
American Journal of Physics, Vol. 51, No. 6, June 
1983, p. 515. 


24. Note the Soviet scientist Kozyrev's experiments 
with time waves. See Kozyrev, N. A., "Possibility of 
Experimental Study of the Properties of Time," 
September 1967, pp. 1-49, in JPRS 45238, May 1968. 
Kozyrev reports real physical effects from the 
oscillation of time. Also, note that scalar potential 
energy of appreciable size with respect to a particle's 
rest energy can force the situation to be relativistic, 
even though the velocity of the particle with respect to 
the velocity of light is small. That is, electrostatic 
scalar potential alone can cause variation in the rate of 
flow of time and hence vary physical characteristics. 
See Bloch & Crater, "Lorentz-invariant potentials and 
the non-relativistic limit," American Journal of 
Physics, Vol. 49, No.1, 1981, pp. 67-75. By inference, 
oscillating the electrostatic scalar potential can produce 
time waves and lead to direct physical effects. 


25. It is already shown in the literature that the 
electrostatic scalar potential (ESP) can affect spacetime 
(ST) in the same manner as velocity. Cf Bloch & 
Crater, op. cit., 1981. Now note that, to any quantal or 
macroscopic observer, the existence of the 4-space 
volume of ST implicit in (At)(Av), where v is volume, 
cannot be separated from the existence of the 
subquantal entities that exist therein. We therefore 
DEFINE the magnitude of the ESP as the summation 
of the absolute values of all the internal virtual vectors 
in the (At)(Av) quantum of ST, divided by the absolute 
value (magnitude) of (At)(Av). We take the view that 
no such thing as "unstressed" ST physically exists, and 
that "spacetime" and "stressed spacetime" are 
identical. Hence ESP and ST are one and the same 
thing. Note that this implies that the virtual density of 
ST is variable, and is nothing but the magnitude of the 
ESP. In EM theory, the assumption that the ESP of 
vacuum (Wo) is equal to zero is in serious error. In 


fact, Oo IS "spacetime of the laboratory observer," in 
the new view. 


26. For example, the definition of the electrostatic 
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potential (ESP) is usually taken as "the work which 
must be done against electric forces to bring a unit 
charge from a reference point to the point in question; 
the reference point is located at an infinite distance, or, 
for practical purposes, at the surface of the earth or 
some other large conductor." (McGraw-Hill 
Dictionary of. Scientific and Technical Terms, ed. 
Daniel N. Lapedes, second edition, 1978, p. 518.) 
Note that this is NOT a definition at all, for it is not an 
identity. Instead, it is the statement that, if an ESP 
exists at a point and a unit charged mass (assumed to 
be at a point) is brought in from infinity toward the 
ESP location point, the amount of work it is necessary 
to expend upon the mass of the particle is equal to the 
magnitude of the ESP. The ESP exists whether or not 
any work at all is expended, and whether or not a 
charged unit mass is brought in. To adequately define 
ESP, we must define its identity, or what it consists of, 
in the absence of mass, since we have conceived the 
ESP to exist at a vacuum point. Further, the definition 
usually taken is completely a 3-space definition. 
Instead, in our new view the ESP is to be taken at a 
point in n-space, where n is equal to or greater than 4. 


27. See Bearden, Quiton/Perceptron Physics, 1973, 
available through the DTIS. See also Bearden, The 


Excalibur Briefing, Strawberry Hill Press, San 
Francisco, CA, 1980. Ultimately all physical 
phenomena are mindchanges in the minds of all the 
observers. 


28. And then assumes this summation value is zero. 
29. See note 25 above. 


30. Bearden, The Excalibur Briefing, Strawberry Hill 
Press, San 
Francisco, CA, 1980. 


31. Cf Rauscher, E. A., "Electromagnetic and Non- 
Linear Phenomena in Complex Minkowski Spaces," 
Tecnic Research Laboratories, 64 Santa Margarita, San 
Leandro, CA 94579. Presented at the 1983 March 
Meeting of The American Physical Society in Los 
Angeles, CA 21-25 March, 1983. This is a truly 
remarkable paper of great significance. Rauscher, a 
world-class physicist, has presented a new theoretical 
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model for some rather extraordinary possible 
extensions of present electromagnetics. 


32. Cf Muses, Charles, Introduction to Jerome 
Rothstein's Communication, Organization, and 
Science, The Falcon's Wing Press, Indian Hills, 
Colorado, 1958. The entire foreword by Muses is a 
remarkable document, which analyzes the structure of 
time itself. See also his profound summary paper, 
"Hypernumbers II" in the January 1978 issue of 


Applied Mathematics and Computation, published by 
Elsevier. 


Next Page 
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TOWARD A NEW ELECTROMAGNETICS 
PART III: CLARIFYING THE VECTOR Help support the work 
CONCEPT 


ADDITIONAL NOTES AND REFERENCES 


Although quotes and direct utilization of 
material from these references were not 
incorporated in this paper, the following 
references were also consulted. In addition,’ 
several notes are added for further clarity. 


33. Rupert Sheldrake, A New Science of Life: The 
Hypothesis of Formative Causation, J. P. Tarcher, Inc., 
Los Angeles, CA, 1981. @, the electrostatic scalar 
potential field, in my opinion is actually the 
morphogenetic field that Sheldrake proposes. 


34. Briefly, by a "particle" we mean an entity so 
constructed that, if any part of it changes all of it 
changes. From the viewpoint of the particle, this 
implies that to change is to detect, and to detect is to 
change. Also, internal and external become 
synonymous, in the "detected" sense. The idea of a 
"fundamental particle" in physics actually invokes the 
fourth law of logic implicitly. 


35. Only if a thing dimensionally contains time, can it 
"occupy time." This point is so obvious that one 
wonders how so many of the scientists and 
mathematicians seem to have missed it. By this 
criterion, e.g., mass does not exist in time, a priori. To 
"observe" or detect, in fact, means to stop time, thus 
collapsing the wave function. However, it reduces the 
observable or detectable to a spatial quantity, not a 
spatiotemporal quantity. In other words, the ordinary 
scientific method destroys a part of reality in each 
detection or measurement, yielding only a partial truth. 
not fundamental truth. 


36. Note that electrostatic scalar potential is actually 
infinite-dimensional and hyperspatial. The coverage of 


http://www.cheniere.org/books/part3/additional%20notes.htm (1 of 6)24.11.2003 21:28:44 


TOWARD A NEW ELECTROMAGNETICS PART HI 


this paper is still only a special case. By Tesla 
technology, it is possible to do direct engineering in 
hyperspace -- beyond our present space and time, with 
all that that statement implies. 


37. Bob Sloan, "Nikola Tesla: The Greatest Inventor 
of all Time?". IEEE Antennas and Propagation Society 
Newsletter, June 1983, pp. 9-11. A very succinct 
summary of the importance Tesla played in ushering in 
the modern age. 


38. Gerald E. Brown and Mannque Rho, "The 
structure of the nucleon," Physics Today, Vol. 36, 
No.2, February 1983, pp. 24-32. Recommended as a 
summary of the new thinking as to the structure of the 
nucleon: a bag containing three quarks, surrounded by 
a cloud of mesons which squeeze the bag. 


39. John J. O'Neill. Prodigal Genius: The Life of 
Nikola Tesla. Angriff Press, P.O. Box 2726, 
Hollywood, CA 90028, new printing 1981. 


40. Margaret Cheney, Tesla: Man Out of Time, 
Prentice-Hall, Englewood Cliffs, NJ, 1981. 


41. John T. Ratzlaff and Leland I. Anderson. Dr. 
Nikola Tesla 
Bibliography. Palo Alto. CA, 1979. Indispensable. 


42. Dr. Nikola Tesla: Selected Patent Wrappers, 
compiled by John T. Ratzlaff, multiple volumes. 1980. 
Available from The Tesla Book Company, 1580 
Magnolia, Millbrae, CA 94030. Tesla's 
correspondence with the U.S. Patent Office, when 
patiently trying to obtain patents. He spent a great deal 
of time trying to convince the Patent Office that his 
inventions would indeed work. Some of them required 
12 years to obtain, and then were "watered down" in 
the process. 


43. Thomas Commerford Martin, The Inventions 


Researches and Writings of Nikola Tesla, Originally 


published in 1894 by The Electrical Engineer, New 
York; republished in 1977 by Omni Publications, 


Hawthorne, CA 90250. 


44. Ernest Nagel and James R. Newman, Godel's 
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Proof, New York University Press, 1958. 


45. Yakov P. Terletskii, Paradoxes.in the Theory of 
Relativity, With a Foreword by Banesh Hoffman, 
translated from the Russian, Plenum Press, New York, 
1968. Of particular interest is the discussion on 
particles with imaginary masses, moving faster than the 
speed of light, contained in pp. 104-107. Such particles 
can in principle be experimentally detected. In fact, it 
would appear that the well known exchange of virtual 
particles between two other particles, such that each 
turns into the other, is such a case. (Note that protons 
and neutrons in the nuclei of atoms do precisely this.) 


46. Robert M. Besancon, Ed., The Encyclopedia of 
Physics, Second Edition, Van Nostran Reinhold, New 
York, 1974. Particularly see the discussion on the 
electron, pp. 272-274. Note this discussion predates 
Stanford University's experiments yielding fractional 
charge, though it does point out that several physicists 
had also reported measuring fractional charges on the 
electron. See also the discussions of ionization, 
Michelson-Morley experiment, the photon, and 
propagation of electromagnetic waves. 


47. Robert Eisberg and Robert Resnick, Quantum 
Physics of Atoms, Molecules, Solids, Nuclei, and 
Particles, John Wiley & Sons, New York, 1974. 


48. R. K. Bullough and P. J. Caudrey, eds., Solitons, 
Springer-Verlag, New York, 1980. 


49. James Dale Barry, Ball Lightning and Bead 
Lightning, Plenum Press, New York, 1980. Note 
particularly p.196, for a short discussion on flashless 
discharges. An extensive bibliography is also included. 


50. Harley D. Rutledge, Project Identification, The 


First Scientific Field Study of UFO Phenomena, 
Prentice-Hall Inc., Englewood Cliffs, NJ, 1981. 


51. John J. Reitz, Frederick J. Milford, and Robert W. 
Christy, Foundations of Electromagnetic Theory, Third 
Edition, Addison-Wesley, Reading, MA, 1979. 

52. The entire series of handbooks by William Corliss, 


dealing with anomalies and unusual natural phenomena 
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of all kinds. Corliss is a national treasure, and his 
handbooks are absolutely indispensable. 

See particularly his Handbook of Unusual Natural 
Phenomena, The Sourcebook Project, Box 107, Glen 
Arm, MD 21057, 1977 and his Lightning, Auroras, 


Nocturnal Lights, and Related Luminous Phenomena, 
1982. 


53. Bernard d'Espagnat, Conceptual Foundations of 
Quantum Mechanics, W. A. Benjamin, Menlo Park, 
CA, 1971. 


54. D.W.G. Ballentyne and D.R. Lovett, A Dictionary 
of Named Effects and Laws in Chemistry, Physics and 
Mathematics, Fourth Edition, Chapman and Hall, New 
York, 1980. Check this neat little book to discover 
some very odd effects in materials. 


55. David Bohm, The Special Theory of Relativity, W. 
A. Benjamin, New York, 1965. 


56. Albert Einstein, Relativity: The Special and the 
General Theory, Crown Publishers, New York, 1961. 


See particularly the discussion of relativity and the 
problem of space, in Appendix V. 


57. Edwin F. Taylor and John Archibald Wheeler, 
Spacetime Physics, W. H. Freeman and Co., San 
Francisco, 1966. Note particularly the discussion on 
observers and frames in the first two dozen pages. On 
p.19, note that the notion of a frame requires an infinite 
observer distributed through each and every "point" 
that was clock-synchronized in a frame. Since all 
observers are localized, a better idea is to realize that 
all the "external" modeling just represents the relative 
changes inside the physical detection system of the 
observer himself/herself. All detection/observation is 
totally inside the physical observer. 


58. Paul Edwards, Ed. in Chief, The Encyclopedia of 
Philosophy, Vols. 1-8, Macmillan Publishing Co., New 
York, 1967. 


59. Michael A. Persinger and Gyslaine F. Lafreniere, 


Space-Time Transients and Unusual Events, Nelson- 
Hall, Chicago, IL, 1977. 
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60. John David Jackson, Classical Electrodynamics, 
Second Edition, John Wiley & Sons, New York, 1975. 


61. James Clerk Maxwell, A Treatise On Electricity & 
Magnetism, Vols. | & 2, Third Edition, Dover 
Publications, New York, 1954. An unabridged, 
slightly altered, republication of the third edition, 
originally published by the Clarendon Press in 1891. 


62. Jack S. Greenberg and Walter Greiner, "Search for 
the sparking of the vacuum," Physics Today, August 
1982, pp. 24-32. A beautiful summary article on the 
present concept of the vacuum, from the standpoint of 
quantum mechanics and quantum field theory. I 
specifically urge anyone interested in tapping the 
vacuum energy to read this article. 


63. Max Jammer, Concepts of Mass, Harvard 
University Press, Cambridge, MA, 1961. Recipient of 
the monograph prize of the American Academy of Arts 
and Sciences for the year 1960 in the field of physical 
and biological sciences. This book, strange as it may 
seem, was the first monograph to subject the notion of 
mass to an integrated and coherent historical 
investigation, something which had never before been 
done. The reading of this book is an absolute must for 
anyone seriously concerned about whether or not 
science speaks fundamental truth, or to what degree it 
does so. Most scientists assume foundations concepts 
such as "field," "force," "mass," "time," etc. are well- 
defined and well-understood in physics, since they are 
ubiquitous and so familiar. In fact, none of the 
absolute fundamentals in the foundations of physics is 
unambiguously understood! 

The last paragraph by Jammer is illuminating: 
"The modern physicist may rightfully be proud of his 
spectacular achievements in science and technology. 
However, he should always be aware that the 
foundations of his imposing edifice, the basic notions 
of his discipline, such as the concept of mass, are 
entangled with serious uncertainties and perplexing 
difficulties that have as yet not been resolved." 


64. G. Burniston Brown, "Gravitational and inertial 
mass," American Journal of Physics, Vol. 28, p. 475, 
1960: "...one of the most astonishing features of the 
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history of physics is the confusion which surrounds the 
definition of the key term in dynamics, mass." 


65. Whittaker, Sir Edmund, A History of the Theories 
of Aether and Electricity, Vol. 1: The Classical 
Theories, and Vol. 2: The Modern Theories 1900- 
1926, Harper Torchbooks, Harper & Brothers, New 
York, 1960. 


66. Weyl, Hermann, Space -- Time -- Matter, Fourth 
Edition, translated from the German by Henry L. 
Brose, Dover Publications, New York, 1922. 


67. Jammer, Max, Concepts of Space: The History of 
Theories of space in Physics, Second Edition, 
Foreword by Albert Einstein, Harvard Univ. Press, 
Cambridge, MA, 1969. 
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TOWARD A NEW ELECTROMAGNETICS 
PART II: CLARIFYING THE VECTOR 


CONCEPT 


-- It Started With Geometry and Grew -- 


At the very beginning of what we call the 
"scientific period," mathematics was both king and 
queen, and Euclidean geometry was its handmaiden. 
So we ask, "What precisely is geometry?" Here we are 
not interested in a "textbook" answer, but in an answer 


indicating what geometry really does.* In other words, 
with what does geometry concern itself, and what is the 
fundamental nature of those things with which it 
concerns itself? 

Briefly, geometry -- at its foundation -- is totally 
spatial. It is fitted to, and expressed in terms of, the 
TOTAL ABSENCE OF MASS. Thus the geometer 
deals in abstract, massless entities called "points," 
"lines," "planes" etc. When the geometer speaks of 
"motion," he speaks of a time-smeared, length-smeared 
point. Geometry at heart is massless, and a "geometer's 
vector" is a highly specific type of "system." In fact, it 
represents the "time-smearing" and "length-smearing" 
of a point. A priori, the fundamental concept of the 
geometrical vector has taken a "spatial" entity and 
introduced a hidden involvement with "time." 

Modern mathematics and physics have 
followed an intertwined development for several 
hundred years. And both sprang as offshoots of the 
original work of the geometers. Let us briefly sketch 
the overall path of interest taken by these two 
developing disciplines. 

With the advent of Descartes's fundamental work, 
algebra was combined with geometry to yield analytic 
geometry, a new and powerful mathematical tool. 

With the invention of calculus by Leibniz and Newton, 
both mathematics and physics received a giant 
impetus. Differential geometry and vector 
mathematics arose in full splendor and, in physics, 
mechanics leaped to the forefront with Newton's 
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profound work. 

But the mechanics made a most fundamental 
error when they simply applied the geometer's vector to 
a mass, to produce -- so they thought -- a mass vector. 
That which rigorously applies only to the absence of 
mass cannot be so lightly applied to the presence of 
mass without the risk of serious limitations in the 
resulting theory. The precise difference between a 
geometer's massless vector and a mechanic's mass- 
vector is one of the issues to be developed in this thesis. 

As rapid development continued in mechanics 
and mathematics, certain physicists were involved in 
intense experimental work on charged matter, 
becoming the first electricians. Both the preceding 
mathematical ideas and constructs as well as the 
preceding (partially erroneous) mechanics constructs 
and ideas were applied by the electricians, struggling 
with their pith balls, cat fur, and glass rods to 
understand, quantify, and model electrical forces and 
the phenomena of charged matter. In other words, the 
electricians strove to formulate the physics and 
dynamics of charged matter and its interactions by 
simply "adding to" the work of the geometers and 
mechanics. Here again, a fundamental logical error 
was made. That (geometry) which a priori applies only 
to the absence of mass, and that (mechanics) which a 
priori applies only to the absence of charge, cannot be 
lightly applied to the presence of charged mass (both 
mass and charge)4 without risking the incorporation of 
grave limitations in the resulting theory. 

After the profound work of Maxwell, the idea of 
FIELDS OF FORCE became more prominent, until the 


field concept ruled the day. The electricians 
continued, pushing the idea of fields into space and 
vacuum itself, along the way inventing the idea of 
"charge effects" existing even in the massless vacuum, 
with concomitant fields. Meanwhile, they had 
thoroughly confused chargeless point-smeared, 
chargeless mass-smeared, length-smeared and time- 
smeared vectors. 

After a set of fundamental experiments designed 
to detect motion of the material ether yielded 


essentially null results®, Michelson and Morley were 
regarded as having completely disposed of the ether -- 
even though the experiments only disposed of material 
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ethers, and not Lorentz-invariant non-material ethers/. 
Maxwell's equations and the field concept were 


elevated to profound importance. Then, after 
Einstein's fundamental relativity work shortly after the 
turn of the century, the ether concept faded away and 
the field concept reigned supreme. Indeed, in their 
enthusiasm the interpreters of relativity went so far as 
to affirm that one can have a wave without any 
medium; that is. that something can be moving 


(waving) without anything there to move!2 And with 
great glee they pronounced the final end to the idea of 
"ether" as a medium, even though Einstein himself 


never did any such thing.” With the advent of 
Einstein's General Theory of Relativity, even matter 
came to be regarded as just a special "kink" or 
curvature in spacetime or "vacuum nothing." 

Quantum mechanics arose and even certainty and 
determination fell. Chaos, probability, and randomness 
now assumed the ruling position. Probability waves 


(and probability fields) arose, — as did quantum fields 
of various kinds. The intermingling of these concepts 
with the concepts of electrodynamics pushed the idea 
of the field even farther into esoteric realms. 

The point is, each of these developing disciplines 
incorporated and built on the foregoing disciplines. 
From the beginning of geometry, there was no rigorous 


definition of a vector, and there is none today. From 
the beginning of mechanics, in their foundations the 
theorists made grave logical errors by incorporating the 
geometer's vector; errors so great that today mechanics 
and electromagnetics are severely flawed, as is 
everything that came after them and built upon their 
illogical foundations. 


Next Page 
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TOWARD A NEW ELECTROMAGNETICS 
PART III: CLARIFYING THE VECTOR Help support the work 
CONCEPT 


-- Points and Motion -- 


It is my purpose in this paper to expose in a very 
simple fashion the most basic errors that were made. 


One basic error involves the idea of motion itself. 

In formulating concepts of motion, the 
geometers used a "point in motion" to determine or 
specify, for example, velocity. Now a "point" is a static 
concept a priori. To determine (or even to think and 
perceive) motion, one must determine that it occupies 
two different points (positions or locations) at two 
different times, yet consider both points at the same 
time. Indeed, that is precisely what the arrow means 
that is used to represent a vector. A "point in motion" 
therefore represents a contradiction of opposites. That 
is, it represents the idea that "that which is motionless 


has motion." 4 Even with this, there is a difference in 
a spatial point and a spatiotemporal (spacetime) point. 
To exist at all, a spatial point must be moving in time; 
in other words, it is a spatiotemporal line, even if it is a 
static spatial point. 

Vector analysis was constructed in the abstract -- 
again, a massless point in motion possessed or 
constituted a velocity vector, etc. In massless ( and 
timeless) space, FIELDS were defined: "scalar" fields 
constituted the assignment of a simple motionless 
number (magnitude) to each spatial point, while 
"vector" fields constituted the assignment of a "simple 
vector" (magnitude and velocity) to each spatial point. 
But the MATHEMATICAL vector system consisted of 


massless (point) motional relationships, recognizing 


‘ ; See 
zero motion as a special case of motion.— 


Of course mathematics development was also 
always intertwined with practical problems. With the 
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sustained application of mathematics to gross physical 
material problems, mechanics slowly arose. 

These developments required decades and even 
centuries to occur completely. All along the way, 
innovations and changes -- and additions to the 
mathematical formulism were being derived and taught 
to students as the "natural" system of reality. A 
permanent mindset was being forged. 

Indeed, mathematics was regarded as THE single 
human expression of fundamental truth. Not until 
Godel's work in the twentieth century did it become 
evident that MATHEMATICS IS SIMPLY A GAME 
PLAYED ACCORDING TO ASSIGNED RULES, 
AND THERE IS NO ULTIMATE TRUTH IN 


MATHEMATICS ALONE.“ It is a most useful game, 
of course, since it is the game fitted to perception. 

Thus it applies, essentially, to whatever can be 
perceived. But to be applied to physical systems, it 
must be changed, altered, updated, and fitted as the 
perceiving/detecting instruments become ever more 
subtle. 


Next Page 
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TOWARD A NEW ELECTROMAGNETICS 
PART II: CLARIFYING THE VECTOR CONCEPT 


-- Four Types of Vectors Actually Emerged -- 


As the physical sciences slowly developed and 
incorporated abstract geometry and mathematics, in 
actuality four major types of vectors and two major 
states of observation evolved, although this fact did not 
become apparent to the scientists. Specifically, the 
mathematicians and scientists failed to recognize the 
differences in the four types of vectors, hopelessly 
intermingling them and confusing them as a single 
class of vector. Further, they did not appreciate that a 
fundamental vector conceptually is a UNITARY 
SYSTEM, and the system represented by one of these 
four types of vectors utilizes and is comprised of 
different components, "welded together with no seam 
in the middle." 

Conceptually (and from a systems viewpoint), 
the four types of vectors are (1) the chargeless, 
massless spatial system vector (geometer's vector), (2) 
the uncharged mass system vector (mechanic's vector), 
(3) the charged mass system vector (electrician's 
vector), and (4) the charged space system vector 
(advanced electrician's vector). These four 
fundamentally different vectors are shown in Figures 1, 
2, 4, and 9 in a simplified manner. 

The major problem was that, beginning with the 
geometer's vector, these four major types of vectors 
were not treated as systems. Instead, their "vector" 
aspects were hopelessly confused and intermeshed, and 
no distinctions were made between them. And in the 
foundations of the mathematical constructs, time- 
smearing was not recognized at all. 
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-- Quantum Mechanics Compounds the Problem -- 


In addition, the two presently recognized 
observation states -- observable and nonobservable 
(virtual) -- were of course unknown to the early 
geometers and electricians, and these ideas were not 
incorporated directly into the theoretical foundation. 

From particle physics and quantum mechanics, 
we now understand that physical reality is structured of 
an observable state, underlaid with an infinite number 
of ever finer, successive levels of virtual 
(unobservable) states. At least reality is most 
accurately modeled in that fashion, according to 
particle physics today. 

It is also well known, for example, that at the 
most fundamental level, one cannot actually separate 
nonmotion from motion (which implies, for example, 
that one cannot separate mass and velocity). In other 
words, a "mass in motion" idea is actually incorrect, at 
the most basic level. What actually exists is a sort of 
"smeared mass". That is, "mass-motion" is 
fundamentally what exists, not mass IN motion . 

Actually, all that the Heisenberg Uncertainty 
Principle implies is this fact: If one examines the 
concept of "static (non-smeared) thing in non-static 
(smeared) motion", in ever finer detail, one reaches a 
degree of fineness where the "smearing" is paramount 
and one cannot have an un-smeared or "separate static 
thing" to be in motion. Instead, one only has the 
smeared, 4-dimensional spacetime entity, without 3- 
dimensional spatial separations. 

This means, for example, that at the most basic 
level, it is actually incorrect to represent a momentum 
with a little static particle of mass connected to a 
spatial velocity vector. It is incorrect to think of the 
system as comprised of TWO SEPARATE ENTITIES, 
(1) a mass, and (2) a massless spatial system velocity 
vector (a geometer's vector). 

We mention in passing that, presently, we 
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understand that every particle is continually 
accelerating. First, the particle has spin, which 
involves rotation, which means that every "part" of the 
periphery of the particle is accelerated toward the 
center axis of spin. Second, every particle is 
continuously "fluctuating," and these fluctuations are 
accelerations. Further, we must consider any change 
such as an acceleration -- as existing in a small time 
increment, and occurring in a small length increment. 
Thus mass particles actually exist as (mass x 
acceleration x time x length). This of course has the 
dimensions of ACTION or angular momentum. The 
"real" world of physical matter, then, is composed of 
building blocks of action, called "quanta." Any other 
physical "quantity" must be obtained by fissioning 
(differentiating) the action quantum. For this reason, 
quantum mechanics presently must postulate that to 
every observable there corresponds an operator. 
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-- To Summarize Briefly -- 


Let us now summarize these concepts and further 
examine their impact. 

In physics, there must actually exist four major 
KINDS of vectors, rather than just one as prescribed by 
present interpretation. These vectors are "built" 


starting with four major kinds of particles. These are: 
(1) the spatial point, (2) an uncharged mass particle, (3) 
a charged mass particle, and (4) a charged spatial 
point. Further, each of the four vectors at its most 


fundamental level (that is, at the quantum level)!® is 
actually an inseparable, unitary SYSTEM welded into a 
single undivided entity containing time and existing 


nonexclusively in time. When we look at or 
represent the so-called "parts" of the system, we are 
looking at them before they are welded together into 
the physical vector. That is, whenever we speak of 
"parts, " we imply that a "cutting" or "differentiating" 
action has been implied to separate the system into 
such "parts." 

From such considerations, four different kinds of 
system vectors result. 
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(GEOMETER'S VECTOR) 


Figure 1. Uncharged spatial (massless) system vector. 


UNCHARGED SPATIAL (MASSLESS) SYSTEM 
VECTOR 
-- (Figure 1) -- 


This is the geometer's abstract vector, consisting 
of a "point in motion." (Actually, it is a "smeared 
point," for example.) However, so ingrained is the 
concept of a "point in motion" velocity vector that we 


now consider it to be "natural" because of its total 


familiarity. But simply ask, "WHAT is in motion?" 


and you immediately see the difficulty. To have a 
WHAT, one must "stop the action" (detect or measure), 
separating "static" from "non-static." Acceleration and 
other vectors, etc. have also been derived by the 
geometer and utilized in similar fashion. All are 
massless. 
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(MECHANIC'S VECTOR) 


Figure 2. Chargeless mass system vector. 


CHARGELESS MASS SYSTEM VECTOR 
-- (Figure 2) -- 


This type of vector actually is the essential vector 
of mechanics, involving mass-motion (momentum), 
force (mass-motion change), etc. The fundamental 
difference between this type of vector and the 
geometer's vector is the presence of smeared mass 
existing in time (i.e., mass-time), welded together with 
a geometer's vector, but with no seam in the middle, 
into anew kind of "vector" AS A SYSTEM. The 
vector is the SYSTEM EXISTING IN TIME . 

To illustrate: 

"Momentum" is more properly referred to as 
"mass-motion" rather than "mass in motion." That is, 
at the fundamental level, the mass is NOT "separate" 
from its motion. It is NOT separated from the time in 
which the smearing occurs. The idea of momentum, 
however, is really to express the time-density of the 
mass-smeared-through-length. It is, in other words, the 
time rate of length-smearing of mass. Now in our 
minds we have conceived that 
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P = mov (1) 


where, by the symbol © we mean "coupled to"; but we 
actually have 


Pp = (mv] (2) 


where we are not allowed to separate (even in thought) 
mand W. Quantum mechanics agrees with this 
essentially, because P is a canonical variable linked to 
length, in any observable physical change. (The 
REASON p is canonically linked to AL is because P 
is the time-rate of length-smearing of m. If there is no 
length, there is no length-smearing of m to have a time 
rate OF in the first place.) 

Note that, not only is 


p = [mv] (3) 
but also 
Pp = [mv] (4) 


which is a much stronger and quite different statement. 
That is, P is IDENTICALLY (MV ) not just 


calculably EQUAL TO (m)(V). This means that P iS 
a SYSTEM that is COMPRISED of mass-motion. 
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-- What Force Is -- 


We now note that force, for example, is -- and 
may be defined as -- the time-rate of change of 
momentum, or 


P= @/dt(p]) © 


and this identity states that a force -- any force is 
COMPRISED OF time-changing "mass-motion." As 
such, the force vector is a mass-system vector, not just 
a massless spatial vector. Fundamentally, this mass- 
system vector is a totally different creature from a 
massless spatial vector. Our present manner of 
considering force as a geometer's vector "separately 
applied to" a mass particle is completely erroneous at 
the quantum level. Instead, fundamentally force is 
always a mechanic's vector. Force is an EFFECT, not 
a CAUSE. 

And here mechanics made a most fundamental 
error, in not recognizing the difference between its kind 
of vector and that of the geometer. 


Next Page 


http://www.cheniere.org/books/part3/what%20force%20is.htm24.11.2003 21:29:15 


TOWARD A NEW ELECTROMAGNETICS PART III 


TOWARD A NEW ELECTROMAGNETICS 
PART II: CLARIFYING THE VECTOR CONCEPT 


--Force and Hertzian Waves Cannot Exist in Vacuum -- 


Note that one cannot have an observable "force 
vector" existing’ in vacuum a priori. 
For example, we have the definition of force as 


P » (6) 


or 


FP ={ma+hv) 7” 


and we see that, rigorously, a force vector CONSISTS 
OF (not, "is equal to") a time-changing mass-motion 
vector system. IF THERE IS NO OBSERVABLE 
ACCELERATING MASS PRESENT, THEN THERE 
CAN BE NO OBSERVABLE FORCE PRESENT. 
The mass can accelerate in time (increase or decrease 
of mass) or space (increase or decrease of velocity) or 
both. 


Observable force CANNOT exist in vacuum (in 


the absence of mass), a priori.72 


However, assume for a moment that one could 
have a massless force vector, as assumed in present 
electrical theory. Let this force vector appear at a point 
in the vacuum. Since the vacuum has zero observable 
mass, it would have zero inertial resistance to this 
hypothetical observable force -- hence the observable 
force would instantly produce an "infinite" acceleration 
of its point of application, vanishing with it into the 
infinite distance. Therefore our fictitious force would 
disappear the instant it appeared! In any case, it could 
not be retained at a point in the vacuum for any finite 
length of time, however small. 

The direct implications are that (1) something 
other than an observable electrical force field exists in 
the vacuum, and (2) there must exist a more 
fundamental mechanism by which this "something 
else" generates or CREATES a force on/of a moving 
electrically charged mass. (Note again that, at the most 
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basic level, any particle of mass is always quivering, in 
motion, and accelerating. from quantal considerations 
alone.) 

Thus immediately we have discovered something 
unique about so-called "force-fields" in vacuum: for 
example, about gravitational field, electrical field, and 
magnetic field (and the strong force and the weak force 
as well). These fields do not exist at all as ordinary 


force vectors -- and real force fields -- in vacuum! E 


and B fields, e. g., are defined in terms of force per unit 
electrical charged mass and magnetically charged 
mass, respectively. In the absence of mass, they cannot 
exist. 


And this in turn means that transverse EH field 
waves (Hertzian waves) cannot exist in a vacuum. 
Indeed, they appear on, and ARE CONSTITUTED of, 
the charged-mass-motion that changes, and they appear 
where such change occurs, as a result of an introduced 


mass.~! But in the absence of the spinning charged 
particle of mass, they do not exist as force fields at all. 

Hertzian waves exist in a transmitting whip 
antenna, for example, in the oscillating electron gas 
along its length. Something else entirely different 
exists in vacuum between the transmitting antenna and 
the receiving antenna. Then in the receiving antenna, 
Hertzian waves again exist in the oscillating electron 
gas along its length. (See Figure 3. ) 


ANT 


transverse osciilations 
induced in electron gas 


NORMAL “transverse” 


NORMAL 


EM XMTR EM wave 
(Actually a special DETECTION 
type of scalar wave. ) 
ave no detection 
NORMAL longitudinal NORMAL 
EM iia ica EM wave i "DETECTOR } 


SPECIAL 
DETECTOR 
detects 


no transverse 


oscillations induced 
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Figure 3. Detection of "transverse" and 
longitudinal waves 


This is interesting, for Nikola Tesla stated 
several times that HERTZIAN WAVES CANNOT BE 
PRODUCED IN A VACUUM, NOR CAN THEY 


TRAVEL IN A VACUUM. 

Tesla was correct, as we are beginning to see. 

We shall later return to show in what form so- 
called "force-fields" actually exist in vacuum. 

For now, I point out that I am stating a 
fundamental change to all of physics, including both 
mechanics and electromagnetics. 
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(ELECTRICIAN'S VECTOR) 


Figure 4. Charged mass system vector. 


-- CHARGED-MASS-SYSTEM VECTOR -- 
-- (Figure 4) -- 


The third type of vector we meet is the vector 
mass system where the mass is charged. First, we point 
out a serious error in present electromagnetic (EM) 
theory. That is, in present theory it is implicitly 
assumed that 


qd =m (8) 


In other words, "charge" and "charged mass" are 
erroneously assumed to be identically the same thing. 
In the days when electricians were playing with 
pith balls and striving to uncover the secrets of 
electricity, they knew nothing at all about the virtual 
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state, and consequently nothing about a "virtual particle 
flux" on a particle of mass causing (and comprising) 
the "charge" of that mass. 

Today, of course, we know from particle physics 
and quantum mechanics that the "charge" on an 
observable particle of mass IS due to a flux of virtual 
(nonobservable) particles on and off the mass of the 
observable particle (see figure 5). A charged mass is 
thus presently known to be a SYSTEM: a massless 
charge flux, coupled to a bare particle (chargeless 
mass) constitutes a "charged particle." 


sr 


pak s 


Figure 5. The "charge" on an electron mass consists of 
a flux of virtual particles on and off the mass. 


Thus, actually the "charge" is the virtual 
(unobservable, or SPATIO-TEMPORAL) flux to and 
from the observable SPATIAL particle of mass. So, 
rigorously, 


aF an (9) 
But instead, 
q = [d/dm(q,,)] (10) 


and this is a definition and therefore an identity. This 
definition alone affects all present electromagnetics 
theory. 

To illustrate: In founding electrical theory, early 
scientists dealt with forces generated by charged 
masses (for example, charged pith balls). They later 
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extrapolated the experimental results they obtained (or 
thought they obtained) with the smallest charged mass, 
a charged particle. In Figure 6, I show the classic 
situation for derivation of the idea of E-field (except 
we have used an electron for our test charge, rather 
than a pith ball). 


FIXED 
"STATIC" 
CHARGE 
my 


A negatively charged test mass ap 
(for example, an electron) brought 

into the vicinity of a fixed charged 
Mass qn, experiences an acceleration 

as shown. At the quantum level, the 
smeared electron cannot be separated 
from the smearing, and it BECOMES the 
charged-mass-motion-changing vector Fomo 


Figure 6. A test charge (charged mass) brought near a fixed charge 
(charged mass) experiences an acceleration. 
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Now note that what actually happens is that the 
unrestrained test charge becomes a CHARGED MASS 
SYSTEM VECTOR (a "smeared charged mass-motion 
changing"). The "test charge" BECOMES a charged mass 
force vector; it does not have a separate geometer's vector 
"appear on it." What actually happens is shown in Figure 


7. 
TN 
= : ye 
Fam = C= 
a 


Figure 7. A charged-mass-system vector. 


That is, in the simplest (nonrelativistic) case, for an 
electron what happens is 


FP. 3 [4omoa,) (11) 


and this is a DEFINITION. That is, considered instantly, 
the electron exists as a charged-mass electrical force 
CONSISTING OF/COMPRISED OF a charge flux q, 


canonically coupled to a mass, with that subsystem then 
canonically coupled to a spatial acceleration vector, ALL 
AS A SINGLE ENTITY, WITHOUT ANY "SEAMS" 


BETWEEN ITS "PARTS." The Be IS THE 


ELECTRON SYSTEM ITSELF; it is NOT a "spatial 
vector." Rigorously, it does not exist in the absence of the 
smeared electron mass, a priori. 

Again, in assuming this force exists in the absence 
of the smeared mass of the moving particle, 
electromagnetics theory is in serious logical error. 

Referring back to Figure 6, we see that, if we repeat 
the experiment many times and with the test charge in 
many locations, we have the situation shown in Figure 8. 
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Ste 


Figure 8. Repeating the "test charge" experiment. 


It is found that, rigorously, 


where ee is a charged mass system vector. Erroneously, 
this has been stated one way or another as 


where F’ is assumed to be a spatial system vector. Further, 
this confusion has been carried over into the definition of 


the E-field as: 
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(14) 
cm 

In this definition, E -- which is a charged mass system 

vector -- has been confused as a charged spatial system 


vector, where F* is regarded simply a spatial system 
vector! Actually, the definition of the E-field should be 


(15) 
cm 


where F’.,,, is a charged mass system vector. Failure to 


properly define the E-field has caused the conception of 
the E-field to be falsely perpetuated as existing in vacuum. 


The E-field is TREATED this way in present EM 
theory. Hence present theory falsely assumes that the 


observable E-field can exist in vacuum. 


What actually exists in space, E-field-wise, is a 
special kind of ordered virtual state pattern in a series of 
spinning "scalar" fields. This virtual state pattern or 
"shadow vector" field will be explained later. 

Note again that one cannot have a "force vector" 
existing in vacuum - a priori. 

However, assume for a moment that one could have 
a massless force vector, as presently assumed. Let this 
force vector appear at a point in the vacuum. Since the 
vacuum has zero observable mass, it would have zero 
inertial resistance to this hypothetical observable force 
hence the observable force would instantly produce an 
"infinite" acceleration of its point of application, vanishing 
with it into the distance. Therefore our fictitious force 
would disappear the instant it appeared! In any case, it 
could not be retained at a point in the vacuum for any 
finite length of time, however small. 

The direct implications are that (1) something other 
than an observable electrical force field exists in the 
vacuum, and (2) there must exist a more fundamental 
mechanism by which this "something else" generates or 
CREATES a change on/of an accelerating electrically 
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charged mass particle. (Note again that at the basic level, 
any particle of mass is ALWAYS quivering and 
accelerating, from quantal fluctuation considerations 


alone.) Causality has no arrow microscopically." 
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(ADVANCED ELECTRICIAN'S VECTOR) 


Figure 9. Charged spatial (massless) vector. 
-- CHARGED SPATIAL (MASSLESS) VECTOR -- 


We recognize now that 
de F am (16) 


and that q, is simply the virtual-particle flux that 
constitutes charge -- and indeed constitutes vacuum 
itself! 

We DEFINE vacuum, based on Figure 5, as 
shown in Figure 10. 
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There is no “emptiness filled 
with charge."' Rather, there is 
massless charge, from which 
emptiness is constructed, and 
? from which spacetime is con- 
structed, and from which mass 
and motion are constructed. 


Figure 10. Removing the bare particle (mass) from 
a charged particle leaves the charge. 
The vacuum is DEFINED AS the charge. 


That is, vacuum may be defined as pure massless charge 
flux. This flux IS identically "spacetime" as well. Vacuum is 
pure @-field (electrostatic scalar potential). Here again, in 
present theory it is assumed that 


Oo =0 (17) 


which, by our new definition of vacuum, is quite false. 
We now note that, if we insist on assigning a spatial 
vector to the vacuum, we have the situation shown in Figure 11. 


Figure 11. Assigning a spatial vector to the 
charged vacuum 
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-- THE SHADOW VECTOR -- 


Note that this spatial vector € 5 represents — vp g. that is, 


eg = “V8, (18) 


but & 5 cannot be a force (mass system) vector. It can only exist as 


an ordered pattern in the virtual flux between two separated points of 
the vacuum; that is, as an ordered pattern in the virtual state. 
Literally, es exists only as a tiny bit of order existing in great 


disorder. 
In other words, the present EM theory is incorrect in stating 
that 


En = “Ve, (19) 


in vacuum in the absence of an observable spinning charged particle, 
since 


e, FE. (20) 


The actual existence of E g May be visualized in terms of 


successive differentials of F _, broken into differentials s, so small 


that, observably, each little differential's mass component m has 
become virtual, so that 


oF Son (21) 


where subscript m stands for mass, subscript v for virtual, and 
observably 
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Gum = az. (22) 


but, in the absence of a spinning charged particle, 
2 
E, # f4E, (23) 


since the eon components remain individually separated. That is, in 


macro-time a SHADOW force vector exists, made of microscopically 
ordered BUT UNJOINED (unintegrated) "virtual state" vector 
differentials of what would be an observable mass system force 


vector En if integrated. 


Thus, the "E-vector" Ee. that exists in vacuum is a "shadow" 


vector as shown in figure 12. 


fie, | 
rahe oe 
as Be he he 99 (X99 129) tg) 


Figure 12. A "shadow vector" e. 


We say that such a previous mass system vector, broken into 
ordered but unjoined virtual vectors by the absenting of all mass, is a 
SHADOW VECTOR, and we label it with a subscript vm, to 
represent "virtual mass" system. To the macro observer, this is the 
kind of "vector" that exists in vacuuo. 

Note that, observably, the shadow vector merely represents a 
special ordering in Vo. It is NOT an OBSERVABLE (mass system) 
vector, but it IS an ordered series of consecutive virtual vectors. 

With each virtual bit vector, a virtual time exists as well, and 
these "virtual time bits" are also ordered consecutively (in 
macrotime). 

I point out that any observable vector must be finite, and so it 
must have a finite magnitude (finite length). In the simplest case, this 
length AL is related to a At by 
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AL = cAt (24) 


What I am saying is that ANY observable spatial vector is actually a 
spatiotemporal vector, and the MAGNITUDE of any vector is related 
to TIME (to the existence of that vector in time) at the most 
fundamental level. Suffice it to say that, if the fundamental quantum 
level (At) aspect of a vector is interfered with, then the 
MAGNITUDE of the vector is interfered with. That is, if we can 
make a time wave, we can change or affect ANY vector's magnitude, 
including the magnitude of mass system vectors and charged mass 
system vectors. Such a "time wave" can be made easily, and it has 
been. 
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-- A Scalar is a Zero Vector -- 


Now let us look at the idea of a scalar. 

A "scalar" may in a general sense be considered 
as the sum of the "absolute values" of the individual 
vector components of a system of vectors whose 
observable resultant is zero. That is, it represents the 
magnitude of the internal stress of a vector system, 
with the absence of a single observable directionality of 
the system. It also follows that every scalar is actually 
a stressed zero vector, and every zero vector is a scalar. 

Thus we have four major types of scalars related 
to the four types of vectors: 


(a) s, = Iv, (25) 
(b) s, = |v! (26) 
(c) 8, = |Von (27) 
(d) S, = Iv.,! (28) 


where S stands for scalar, V for vector, and subscript s 
for spatial, m for mass, and c for charged. 

For example, comparing equations (25) and 
(26), it can easily be seen that twice as many "point- 
motions" is not at all the same thing as twice as many 
"gram-mass-motions." The two resulting vector 
systems are quite different. 
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CONCEPT 


-- Virtual and Observable Aspects -- 


We must also examine some aspects of "virtual" 
and "observable." 

For example, we construct several spatial vector 
summations in Figure 13. The "resultants" of these 
spatial vectors are all equal. However, the actual sums, 
even though equal, are quite different, because their 
internal "stresses" (substructure forms) are quite 


different. 


A. B. C. D, E. 


SUPERPOSITION DOES NOT ELIMINATE THE VIRTUAL SUBSTRUCTURE. 


When the time aspects of the vector systems of 
Figure 13 are considered, one can easily understand the 
problem. That is, the resultant of each of these 
"systems" is zero, and so one can say that the vectorial 
"magnitude" of the system is zero since the magnitude 
of the resultant vector is zero. However, in each case 
the "action" represented by each vector element 
actually occurs in a finite tiny At. So: (1) The zero 
resultant must exist for a finite At, and (2) all the 
actions indicated by the system component vectors 
actually occur in that At. The absolute value of the 
"activity per unit time per unit volume" of such a zero- 
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resultant system thus has physical meaning, and one 


may refer to this notion as the "stress" on spacetime, 
or the "electrostatic scalar potential" of the system. 
Note that this differs from the present definition of 
electrostatic scalar potential, which becomes just a 


special case of the more fundamental potential defined 


here.2° 


The derivatives of this spatiotemporal stress also 
have physical meaning. The time derivative is 
indicative of the stress on the flow of macroscopic time 
at a fixed spatial point, and the spatial derivative is 
indicative of the stress on space. Here one is 
confronted with the fact that what we call "space" and 
"time" are continually being created, directly in the 


physical observing/detecting apparatus itself~” That 
is, rigorously, "detected physical reality" exists totally 
in and of the mass-changes of the observer's mass or 
his detecting instruments. In the fundamental detection 
process itself, there is a flow of the rate of creation of 
spatial lengths and a flow of the rate of creation of time 
lengths. Indeed, to a linear observer the stress on the 
creation of the flow of time controls the flow of the 
creation of space, and the stress on the creation of the 
flow of space controls the flow of the creation of time. 
The change in the stress on 4-space (ordinary 
Minkowskian space-time) controls the "curvature of 
that spacetime" in the fifth dimension. The change in 
the stress on 5-space controls the "curvature of that 5- 
space spacetime” in 6-space, and so on. Development 
of these facets of the new concepts is beyond the scope 
of this paper.) 
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TOWARD A NEW ELECTROMAGNETICS 
PART II: CLARIFYING THE VECTOR Help support the work 
CONCEPT 


-- SCALARS AND VECTORS HAVE SUBSTRUCTURES -- 


As can now be seen, the sum of each structure in figure 13 
is observably zero. Therefore we might define the sum as a "zero 
spatial vector." We note, however, that it actually exists for a time 
At and is thus a spatiotemporal entity, rigorously. 

If we define the internal stress action A in a region As3At of 
spacetime as 


in 


A, 3 = li. | (29) 
(s"t) = 5 


and the 4-space internal stress intensity or potential as 


S = lim Ats'*) 


(48° 4t) +0 an 8 J 


(30) 


where t S is any internal vector in the substructure, As? is the 


spatial volume (about a point) containing vector 4 S, and At is the 
inseparable time during which these component actions occurred, 
then we see that, stress-wise, all the "zero-vectors" in figure 13 are 
quite different in their internal stresses, 4-space potentials, and 
internal substructures. For the five "zero sum" vectors, 
OBSERVABLY we have 


0, =o, = 3 7 9% = 0, (31) 
whether or not 
As? At, = AstAt, (m#n; 1<m<5;1<n<5) (32) 


But considering the substructures, 


http://www.cheniere.org/books/part3/scalars%20and.htm (1 of 4)24.11.2003 21:30:08 


TOWARD A NEW ELECTROMAGNETICS PART HI 


#0 


a mn (l<m<5;1l<n<5; m#n) (33) 


I now point out that a scalar can be regarded as a stressed 
zero-sum vector, where the magnitude S of the scalar represents 
the internal stress intensity caused by the substructure of the zero- 
vector. 

Thus, generally, 


k 
S(ts"t) = lim sai '+e! (34) 


n . 
As At + 0 Astat 


That is, in general any observable scalar has, consists of, and is 
comprised of a VIRTUAL (unobservable) substructure that is very 
real indeed. One must also consider the scalar as existing for some 
finite time At, (at least for the time of one quantum change), and 
the intensity of the virtual actions occurring in the spatiotemporal 
substructure of the scalar during that time At is proportional to the 
magnitude of the scalar. 

Normally, the concept of a scalar -- as presently used -- 
makes no allowance for the scalar to exist in time, or for a virtual 
vector substructure, or for any patterning inside the substructure. 
This is equivalent to assuming that 


> 
Ill 
o 


(35) 


and that all . s's are evenly distributed. That is, from this new 
viewpoint, presently the mathematical theory assumes all scalars to 
have an equal density of virtual activity per spatiotemporal volume 
in its virtual substructure, and an isotropic virtual pattern 


distribution of an infinite number of equal virtual vectors in its 4- 


2 
space substructure.7> 


In the new approach, neither of these two assumptions need 
hold -- though in special cases they can hold. Thus present 
orthodox theory is just a single special case of a more fundamental 
approach indicated here. 

Note that, by directly affecting and changing the virtual 
substructures of scalars and vectors, we can directly perform 
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virtual. state engineering, and this allows us to directly "engineer" 
the so-called "laws of nature" of the normal observable laboratory 
state and thus ENGINEER AND CHANGE PHYSICAL 


REALITY ITSELF. 
In the new approach, we can (observably) have 


2+2#4 (36) 


or 


2+2=4 (37) 


by the following means: In the first case (equation 36), we assume 
that the virtual substructures are patterned, and interact nonlinearly 
in such a way as to produce an extra observable. Thus we have a 
delta added to the normal observable scalar results of the 
interaction, as follows: 


29 + 29 = 49 + Ay-so (38) 


where subscript "o" means observable and "v" means virtual. Note 
that 


Ay.>0 (39) 


indicates a delta due to virtual substructure interactions yielding an 
extra observable delta. This extra delta may be either scalar or 
vector in nature, depending on the circumstances and the particular 
interactions. 

Note also that any vector or scalar must now be considered 
to HAVE, CONTAIN, and CONSIST OF an infinite substructure. 
And note that, similar to the scalar case, from the new viewpoint 
the present theory assumes each scalar (point) of the vector to have 
a structure similar to that of equation (34), except that now the 
scalars are ordered, with a linearly decreasing internal stress 
density per unit scalar along the line of the vector. 
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In the new approach, vector interaction (superposition, for 
example) can now violate present theory, if the two virtual 
substructures interact nonlinearly to produce a nonzero, observable 
delta. Observably (macroscopically) , this delta, again, may be 
either "scalar" or "vector." 

This approach now becomes consistent with quantum mechanics 
at the foundation level. 
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TOWARD A NEW ELECTROMAGNETICS 
PART III: CLARIFYING THE VECTOR Help support the work 
CONCEPT 


-- Substructures, Virtual Levels, and Hyperspaces -- 


In the new approach, our definitions and 
assumptions immediately drive us to a picture of an 
infinite set of nested levels of substructures in the 
virtual state. That is, anyone component (scalar or 
vector) in one level of virtual state has an infinite 
number of even finer virtual components, one level 
more subtle. 

AND THAT IS WHAT PARTICLE PHYSICS 
AND QUANTUM MECHANICS ALREADY 
REVEAL ABOUT THE STRUCTURE OF 
PHYSICAL REALITY. 

So these definitions and assumptions now 
provide the basis for a new vector mathematics that is 
in accord with, and fitted to, modern physical 
observations. 

We have a picture such that any observable 
scalar or vector contains a virtual substructure (virtual 
level 1). Any scalar or vector in virtual level 1 also 
contains a finer virtual substructure, in virtual level 2. 
And so on ad infinitum. 

Each succeedingly finer level of virtual state can 
be modeled as a hyperdimension (higher spatial 
dimension) as I pointed out in Appendix 1 to my book, 
The Excalibur Briefing.3° 

Thus this approach immediately ties into 
hyperdimensional or hyperspatial theory -- such as 
Elizabeth Rauscher's 8-dimensional theory! and 
C. Muses's hypernumber theory.32 

The new definitions and assumptions are far 
richer than what is allowed by tensors, though there are 
many similarities. Muses's work, however, essentially 
can encompass most of these definitions and concepts, 
except the distinct types of vectors are not so clearly 
delineated in his theory (at least to my comprehension 
of it.) His theory does provide a nested, 
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hyperdimensional structure of time, however, and thus 
allows "scalar" waves in the hyperspatial structure of 
time -- in other words, observably "scalar" waves in the 
virtual state structure of spacetime, or pure Tesla 
waves, or simply "time" waves. 

These are the bare notes; from this approach, 
already new (proprietary) mechanisms and exact 
specifications to make scalar waves -- in essentially 
whatever quantity and degree desired -- appear to have 
been successfully accomplished by my close 
colleagues. 

The new approach is real and it leads to a new 
physics. And I believe that the very beginnings of the 
new physics are already working on the laboratory 
bench. 

Nikola Tesla discovered the most essential 
features of the new electromagnetics over eighty years 
ago and was simply suppressed for his efforts. Now, 
although it has been eighty years in the reborning, 
Tesla electromagnetics is once again loose in the 
Western world. 

This time, let us hope that it fares better at the 
hands of orthodox science and large financial control 
groups than it did for Nikola Tesla. 
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--FOREWORD -- 


This paper is an adaptation of the oral/visual presentation given 
by the author at the 1983 Annual Conference of the U. S. 
Psychotronics Association on Saturday, July 23, 1983. 

The presentation was delivered directly from the vugraphs 
alone, and not from a formal, written text. 

The title of the presentation at the conference was "New 
Electromagnetics: Where the 'Old Math' Took the Wrong Turn." 

As originally conceived, the lecture was to be given in a single 
period of some 45 minutes and cover only the first part of this paper, 
the clarification of the vector concept in physical theory. The 
Symposium director so graciously scheduled two periods instead, 
allowing time to present additional material further clarifying vector 
and scalar waves, and to present a variety of unusual physical 
mechanisms that apply the concepts. 

After the conference, the author prepared this paper directly 
from the same slides, in the same order. However, no attempt was 
made to match the words in this paper to the words actually delivered 
in the formal presentation. The gist of the two, however, are the same 
-- except that, in the conference lecture, the author covered (as an 
aside) some important additional material: (1) the nature of what 
actually occurs in an "electrical ground," and (2) the author's 
explanation of the theory of Tesla's magnifying transmitter. 

An audio tape and a videotape of the author's USPA 
presentation were made by the conference officials. Copies are 
available at nominal cost from Mr. Robert Beutlich, Secretary/ 
Treasurer, U. S. Psychotronics Association, 3459 Montrose Avenue, 
Chicago, Illinois 60618, U.S.A., 
phone (312) 478-7715. 
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SLIDE 2. 


OUTLINE 


e MAIN BRIEFING 
> TRANSLATOR EFFECTS 
> POTENTIAL WEAPONS 
> INCIDENTS 
> CONCLUSION 


e HISTORICAL BACKGROUND 
> TESLA/MORAY 
> WWII AND AFTER 


e ELEMENTS OF THE EMERGING 
THEORY 


> LONGITUDINAL/ TRANSVERSE 
WAVES 

> VACUUM/MASS EFFECTS 

> FLAWS IN VECTOR THEORY 

> IMPLICATIONS 


This presentation is one part of a three part presentation, 
consisting of the main briefing on physical effects, the historical 
background, and the elements of the emerging new electromagnetics. 

In this present briefing I will not cover the historical 
background. Instead, first I will address the concepts of the new 
theory, and then I will give an abbreviated main briefing, including 
some weapon aspects. I will present one simple free energy motor and 
show how it works, and where it gets its energy. 

Much of this material I have known for some time, but have 
hesitated to release it because it enables one to develop -- in a fairly 
straightforward manner -- weapons and beams (ray) systems that can 
disable electronics, computers, communications, and people. Anyone 
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handy in electronics, who has a few thousand dollars and access to 
bench equipment and an electronics parts supply house, can develop 
these weapons in his or her basement workshop. But because certain 
very radical elements in this country already know some of this 
information and may plan to utilize such devices in criminal activities, 
I am openly releasing the information as a warning, to be prepared. 

Of course there are many good things that can be developed 
with this technology, including machines to heal a remarkable variety 
of ailments and illnesses. I strongly urge everyone to use this 
information wisely and only to benefit other human beings. There 
exists a cosmic or karmic law for those who misuse it against their 
fellow persons; if one does that, one will assuredly suffer the 
consequences. 

Also, I strongly urge the development of Western defenses 
against the Soviet strategic and tactical weapons; already developed 
utilizing these principles. Unless the West wakes up to the extreme 
urgency of this task, in the near future we may be overwhelmed in 
short order by a much harsher, dictatorial system. If that should 
happen, it will plunge the human race into a new dark ages far more 
terrible than that dark period in history following the fall of Rome. 

These are the final times, and this is the beginning of the final 
technology. The ability to directly engineer physical reality itself has 
been laid in our laps. Pandora's box is already spilled open, and there 
is no longer any stopping the new technology. 

Let us prepare, then, for that which is to come. 

With these introductory remarks, let us now turn to the main 
presentation. 
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CHARACTERISTICS OF SELECTED CONCEPTS 


| CONCEPT | CHARACTERISTIC 


FLOW OF OBSERVABLE MASS 
¢ ENERGY ARTICLES 


¢ ANENERGY FLOW OF VIRTUAL PARTICLES 
¢ PRESENT VIRTUAL PARTICLE FLUX TIED 


"CHARGE" TO 
OBSERVABLE MASS PARTICLES 


TRUE CHARGE | VIRTUAL PARTICLE FLUX 


MULTI-DIRECTIONAL FLOW 
THROUGH A POINT 
FLUX 


UNI-DIRECTIONAL MOVEMENT 
FLOW OF A FLUX 
[GRADIENT] 
CURRENT UNI-DIRECTIONAL GRADIENT 
OFA 


[USUALLY CONSTRAINED] FLUX 


On this slide I show some fundamental defining characteristics of 
energy, "charge" or charged mass as presently in the theory, flux, flow, 
and current. These fundamental concepts are often somewhat 
confused in the literature. 

Particularly note that the concept of energy, being tied to "the 
capacity to do work," is specifically tied to the concept of mass. 
Eventually, energy must be expressed in terms of moving masses -- 
specifically, in accelerating or decelerating masses. 

I introduce the term "anenergy" here, specifically in relation to 
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the concept of a virtual particle. Anenergy is roughly equivalent to the 
present idea of "virtual energy," 
except it more precisely implies the flow or flux of virtual particles. 
We also redefine charge as virtual particle flux, in order to 
remove the present error in EM theory where "charge" always implies 
a charged mass. The electrostatic scalar potential, phi (@) , then 
merely becomes the intensity of the massless charge -- that is, the 
intensity of the virtual particle flux -- at a point. Let me point out, 
however, that in the new view this "point" is always in n-dimensional 
space, where n is equal to or greater than four. The present 3-space 
formulation of @ is thus a highly special case. 
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QUOTE FROM NIKOLA TESLA: 


"THE HERTZ WAVE THEORY OF WIRELESS 
TRANSMISSION MAY BE 

KEPT UP FOR A WHILE, BUT I DO NOT HESITATE 
TO SAY THAT 

IN A SHORT TIME IT WILL BE RECOGNIZED AS 
ONE OF THE MOST 

REMARKABLE AND INEXPLICABLE ABERRATIONS 
OF THE SCIENTIFIC 

MIND WHICH HAS EVER BEEN RECORDED IN 
HISTORY." 


Nikola Tesla 
"The True Wireless,'' 
The Electrical Experimenter 


One of the things we will find is that Hertz or transverse 
electromagnetic waves are strictly mass waves in a charged mass 
particle medium. 

For example, transverse EM waves do not, and CAN not, exist 
in vacuum. Vacuum EM waves are longitudinal waves of 
compression and rarefaction. What is compressed and rarified is the 
virtual particle flux that comprises vacuum itself. Vacuum EM waves 
in this virtual flux are just like sound waves in air -- in the flux of 
molecules and atoms that comprise the atmospheric gas. 

Nikola Tesla, of course, knew this and he frequently pointed out 
the falsity of the accepted transverse wave theory. Here is one Tesla 
quote, for example, taken from The Electrical Experimenter. (PAUSE) 

Almost every scientist -- even the "Tesla bugs" -- have thought 
Tesla wrong in his adamant opposition to the idea of Hertzian waves in 
the vacuum. 
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As we shall see, Tesla was right and all the present scientists 
and textbooks are wrong . 
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SLIDE 5. 


FIXED 
"STATIC" ( 


CHARGE 


FORCE BETWEEN TWO LIKE CHARGES 


A NEGATIVELY CHARGED 


; TEST MASS 
. ws 2 [e.g., AN ELECTRON] 
of BROUGHT INTO 


17 ~~ VICINITY OF q, 


EXPERIENCES 


NOTE THE 
SPINNING. 
DONE WITH A 
FOR THERE 


NATURE. 


In my presentation last year, I noted some 22 fundamental flaws 
in present electromagnetics theory. One of these flaws was in the 
actual vector theory itself. As we shall discover, one cannot simply 
plug geometrical vectors into physical systems without making 
fundamental errors. The vector concept itself must be adapted, for 
there are now four different kinds of vectors in physics, all confused as 
the same thing. We will come to that shortly. 

To begin, let us look at the fundamental kind of experiment, 
shown on this slide, from which the idea of electrical force and electric 
field was taken. 

We have a fixed static charged object q(1) in the laboratory, and 
we bring in a test charged mass q(2). The test charged mass may even 
be a single electron, as we illustrate here. We show in our example the 
fixed charge to be negative. When we release the test charge electron, 
it accelerates away from the fixed charged mass, as shown on the 
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diagram. Note that we have no force at all until we bring in the test 
charged mass. Indeed, we shall find that the force is actually 
COMPRISED OF the accelerating test electron. Specifically, it is not 
something mysterious which appears in vacuum and PUSHES on the 
electron. We shall find that FORCE IS AN EFFECT, NOT A 
CAUSE. It CONSISTS OF the "smeared mass" that is accelerating -- 
in this case, it consists of the smeared, accelerating electron. 

We summarize the experiment: in the absence of the charged 
test particle, no force exists in the vacuum. When we bring in the test 
charged mass, it accelerates away, and THE FORCE CONSISTS OF 
THAT ACCELERATING CHARGED MASS PARTICLE. The 
experiment does not at all address or deal with WHAT EXISTS IN 
THE VACUUM AROUND CHARGED MASS Q(1) IN THE 
ABSENCE OF TEST CHARGED MASS Q(2). Any assumption of a 
force existing in the vacuum is sheer speculation and not based on this 
experiment. 
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REPETITIONS LEAD TO THE VECTOR "FIELD" CONCEPT 


REPEATING FIGURE 4 A NUMBER OF 
TIMES LEADS TO SETS OF FORCE 
ARROWS, WHICH WE THEN VISUALIZE 
IN TOTAL AS A FIELD, £, OF FORCE(S) 
ABOUT q, 


RIGOROUSLY, THIS "FORCE FIELD" 
WOULD REQUIRE THAT A SPINNING 
CHARGED PARTICLE OF MASS EXIST 
AT EACH AND EVERY POINT IN SPACE 
ABOUT q, 


On this slide, we show that, as we repeat the experiment by 
bringing in the test charged mass from differing directions, the same 
thing happens around the fixed charged mass q(1). Test charged mass q 
(2) -- our electron -- accelerates radially away from q(1). 

AS we repeat the experiment and draw many of the little arrows 
radially outward, gradually the idea of a "vector field" emerges. That 
is, we form the idea that, at every point in space around fixed charge q 
(1), there exists one of our little vector arrows. Thus we assign a vector 
field to the space: to every point of it, there is assigned both a 
magnitude and a direction. 

However, note that this does not describe the situation as it 
exists, at any time, in the "present." That is, rigorously any one arrow 
only exists whenever a little test charged mass is present and 
accelerating radially away. 

We may take the view that the arrow WILL exist WHEN a test 
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charged mass is brought to that point and released. In that case, the 
arrow WILL exist in the FUTURE, not the present. And we may refer 
to that as, it POTENTIALLY exists, when and if.. ..etc. 

So already we see a fundamental logical problem in the idea of 
such a field. It WILL exist in the future, but only POTENTIALLY 
exists in the present. 

Of course I am not the first one to point out such difficulties; the 
fact that the field concept is erroneous is already well-known to 
foundations scientists. But it is such a USEFUL concept that it is 
retained. 

Now the E-field, or electric field, is defined as "the accelerating 
force on a charged mass per unit charged mass accelerated by it." If 
there is no charged mass present to be accelerated, then there can be no 
E-field present. 

So E-field cannot exist in vacuum, for vacuum presupposes the 
absence of all observable mass. 

So we can rigorously say that no E-field of force exists around 
the charged mass q(1) INTHE PRESENT. At best, it can only 
POTENTIALLY exist IN THE FUTURE. 


Next Slide 
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SLIDE 7. 


A SCALAR HAS A HIDDEN [VIRTUAL] VECTOR 
SUBSTRUCTURE 


VESSEL 


PRESSURE P AT A POINT 
“IN A CONTINUOUS FLUID 
IN A CLOSED VESSEL 


THE ACTUAL MICROSCOPIC 
SITUATION AT POINT P 


Our next slide shows that a physical scalar quantity has a 
hidden vector substructure. 

For example, we show on the left a closed vessel containing a 
pressurized gas. The pressure at a point in the gas is a scalar quantity, 
since it has a magnitude but not a direction. However, physically what 
we have in the gas is a flux of individual molecules continually 
through any small volume, which we may let approach a point in the 
limit. Thus we have a flux in all directions through the point at which 
we specify pressure. 

That is, the scalar "pressure" at a point may be said to contain a 
substructure of individual molecule flow vectors. 
All physical process scalars have such hidden substructures. In 
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the equilibrium case, the summation of all the individual flux vectors 
yields a resultant vector zero. 

Thus we take the view that ANY PHYSICAL PROCESS 
SCALAR IS ALSO A ZERO VECTOR, AND ANY ZERO VECTOR 
IS A SCALAR AND CONTAINS A SUM-ZERO HIDDEN VECTOR 
SUBSTRUCTURE. 
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SCALAR AND VECTOR SUBSTRUCTURES 


http://www.cheniere.org/books/part4/s08.htm (1 of 3)24.11.2003 21:31:42 


The Tom Bearden Website 


Now let us see if we can do some unusual thinking about the 
hidden vector substructure of a scalar or zero-vector. 

On the leftmost figure in this slide, we show a plate with 
balanced opposing forces. The vector summation of all the forces’ is 
zero, So the system has no resultant vector. The plate therefore does 
not move. However, the plate -- that is, the medium in which the 
forces act -- is stressed, much like the previous example of pressure in 
a gas. The difference is that now the stress is patterned in its 
substructure, and not random. Now suppose we rhythmically vary the 
forces, each the same, in a regular manner in time. Yet we maintain a 
continuous balance, so there is never a system resultant greater than 
zero. In this case, we maintain our vector zero, but we are producing 
regular stress waves in the plate medium.. 

I think you now can see that I can vary the individual opposing 
vector pairs so that rhythmic waves flow from top to bottom, or from 
bottom to top. That, of course, will describe a vector gradient 
traveling through the medium, and that will be an ordinary "vector 
wave." Is there any way I can make waves through the medium, and 
not have such vector waves ever appear? 

Indeed there is, if I look further into the substructure. Take one 
point on one of the vectors shown acting on the plate in the left 
diagram. That point is a scalar, and it also has a substructure of even 
finer vectors, as shown in the lower middle figure. And any point in 
one of these second-order hidden vectors is a scalar and composed of a 
still finer hidden vector substructure, as shown in the lower right 
figure. This process repeats ad infinitum, and all is structures within 
structures. At least it can be modeled that way, for it already is treated 
that way in particle physics. 

Now go back to the second order vector substructure. Here I 
can establish whatever patterns I wish, and not affect the first order 
pattern shown in the figure on the left. I can even rhythmically vary 
things in the second order substructure, and leave a blissfully 
unchanged first order substructure, to the first order observer. 

So I can make as many waves; as I wish through the medium, as 
long as I stay second order or higher, and the external observer will 
never see any change at all unless he has a special detector of some 
sort to detect the lower substructure changes. 

As I showed in the Appendix to my book, The Excalibur 
Briefing, these substructures are in reality the same thing as 
hyperspaces. And movements in them can proceed much faster than 
the speed of light. 

So I can have higher order signals and waves through the 
stressed medium without changing the overall first order stress in the 
medium. 

This is a sort of super-relativity; the present relativity is just a 
special case. 
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Superluminal communication systems are perfectly possible, but 
not with the present first order transmitters and receiver/detectors. 

Note also that higher order stresses -- stresses in the higher order 
substructures -- represent special stresses in time, and time has an 
internal stress-pattern substructure. The higher order stress waves are 
phase waves or phase fluctuations in that respect. 

Also note that Charles Musés has already created the 
hypernumber mathematics of the structure of time, and it is largely in 
his mathematics that these concepts will have to be mathematically 
modeled. 
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SLIDE 9. 


SUPERPOSITION DOES NOT ELIMINATE 
THE VIRTUAL SUBSTRUCTURE 


ths 


A. D. E. 


TWO OR MORE MACROSCOPICALLY "EQUAL" 
VECTORS OR SCALARS CAN DIFFER 
DRASTICALLY IN THEIR VIRTUAL 
SUBSTRUCTURE DISTRIBUTIONS. EVEN TWO 
"ZEROS" MAY BE DYNAMICALLY DIFFERENT 
DUE TO THEIR DIFFERING SUBSTRUCTURES. 


Next we show some simple substructures of a zero vector. All of 
these vector systems sum to zero vectorially. Note that if we 
superpose two of these structures, all substructure vectors are still 
present., and the vector summation is still zero. 

Also notice that, from the standpoint of substructuring, zeros can 
be and are drastically different. 

We can even make rhythmic waves in the substructure by 
superposing patterned zero vectors in a regular fashion. 


Next Slide 
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SLIDE 10. 


PHYSICAL VECTORS 


e VECTOR: A "SMEARED 
PARTICLE" 


e FOUR MAJOR PARTICLES IN 
PHYSICS: 
- POINT [MASSLESS, 
CHARGELESS] 
- MASS [CHARGELESS] 
- CHARGED MASS 
- CHARGED POINT [MASSLESS} 


e LEADS TO FOUR MAJOR 
VECTORS: 
- GEOMETER'S 
- MECHANIC'S 
- ELECTRICIAN'S 
- ADVANCED ELECTRICIAN'S 


In quantum mechanics, as we approach the quantum level, we find 
that the notions of a particle (static concept) and a wave become 
inseparable. That is, any particle becomes a "smear" in length and 
time, and it becomes inseparable from its smear. At the quantum 
level, there is no separate energy, length, mass, momentum, energy, or 
time -- all are welded together inextricably into a quantity called 
"action," having the units of angular momentum. 

So at the fundamental quantum level, a moving point becomes a 
smear, and a vector represents a physical, undifferentiated entity. 

To go quickly, we now define a vector as consisting of a 
smeared particle. That is, the particle is smeared in both time and 
length, and it is not differentiated from time or length. 
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There are four kinds of particles in physics which can be 
smeared to form vectors. First, there is a point in space or spacetime. 
This point may be approximated as massless and chargeless. At least 
that is the way the geometers of old conceived it in the abstract, and so 
the idea of a "point" in space assumes it to be chargeless and 
massless. Second, there is a tiny particle of mass, often abstracted to 
be a "point-mass," but visualized as having no charge. This is the 
mechanic's particle. Third, there is a tiny charged mass, such as an 
electron, and this is the electrician's particle. Again, it is often 
abstracted as a charged point-mass. Fourth, there is a charged point, 
having no mass, and this is the advanced electrician's particle, which 
he uses to form the idea of potentials and fields. 

Smearing these four particles at the fundamental quantum level 
produces four different kinds of physical vectors: the geometer's, the 
mechanic's, the electrician's and the advanced electrician's vectors. 
They are all different. 
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THE FOUR VECTORS OF PHYSICS 


MASSLESS SPATIAL MASS SYSTEM 
SYSTEM VECTOR VECTOR 
(GEOMETER'S VECTOR) (MECHANIC'S VECTOR) 
CHARGED MASS CHARGED SPATIAL 
SYSTEM VECTOR SYSTEM VECTOR 


i $3 US | Fst 8 soo | 
wh gh, Pe Cmeer ros 


(ADVANCED ELECTRICIAN'S 
(ELECTRICIAN'S VECTOR) VECTOR) 


On this slide we show a graphic illustration of each of these 
vectors. 

Note that they may be visualized as smeared particles, but the 
particle is not separate from the smear in time and length. 

Each vector must be considered as a unitary entity -- itis a 
special kind of quantum, if you will. 

Each is a special quantum of motion. 

And Dewey Larson has it right when he says, "All is motion." 
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SLIDE 12. 


FORCE DEFINITION 


e A TRUE DEFINITION IS AN IDENTITY. 


F =d/dt (mv) 


e FORCE CONSISTS OF 
THE TIME RATE OF CHANGE OF 
MOMENTUM 


e MOMENTUM IS A MASS SMEARED 
THROUGH 
A LENGTH IN A CERTAIN TIME 


e FORCE CONSISTS OF MASS- 
MOTION-CHANGE 


e FORCE IS AN EFFECT, NOT A CAUSE ! 
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We now look a little closer at the concept of a force. 

I point out that a true definition is an identity. If a supposed 
definition of an entity is not an identity for that entity, then it is not a 
definition at all, but only a statement ABOUT the entity. 

It may come as somewhat of a shock to the normal engineer and 
scientist that the foundations concepts of physics -- such as force, 
mass, energy, etc. -- are ALL in serious difficulty and contain many 
unresolved logical conflicts. 

Force is in that kind of difficulty, and it has that kind of logical 
conflict. 

In fact, in its force equations, physics has not even applied its 
own present definition of force. 

As we show here, force is generally defined as the time rate of 
change of momentum. 

If that is true, then as an identity the definition states that a force 
CONSISTS OF the time rate of change of momentum. 

And of course, momentum is mass times velocity. Hence 
momentum is a mass smeared through a length and through a certain 
time. 

Force then consists of the time rate of change of that smearing. 
That is, we smear the mass through time and length, faster or slower. 

But if force CONSISTS OF that smearing change, it does not 
CAUSE it. 

Force is thus an effect or result, not a cause. 

This implies that there is a more fundamental mechanism that 
causes or generates force itself -- ANY force. If we can find that 
hidden mechanism, we may well find the long-sought unified field 
theory, since it will unify all forces on a common mechanism. 
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SLIDE 13. 


FORCE IS AN EFFECT NOT A CAUSE 


iF P= MY (MACROSCOPIC! 
2. P = [MV] (MICROSCOPIC) 
3. F = at (MACROSCOPIC! 
a Fe@P = time) micro 
= (Mi + Ma 
5. F =(mil (NONRELATIVISTIC) 


6. FORCE CONSISTS OF A “SMEARED MASS” 
7. ITIS MASS-ACCELERATION, IT DOES NOT CAUSE IT. 
8. FORCE IS AN EFFECT, NOT A CAUSE! 
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On this slide, we show briefly how one might express this idea 
in mathematical symbology. 

Macroscopically, momentum consists of mass times velocity. 
Microscopically, the mass and the velocity are inextricable, and it is 
not proper to speak of a "mass in motion," but only of "mass-motion." 
We show this in equation 2. 

We take the macro definition of momentum, as shown in 
equation 3, and express it for the microscopic, unseparated case, as 
shown in equation 4. 

In the nonrelativistic case, we may consider m-dot to be zero, 
since the time rate of change of mass is almost zero. In that case, force 
may be defined for the microscopic case as a smeared accelerating 
mass, as shown in equation 5. 

Force thus consists of the welded mass and acceleration, with no 
seam in the middle. 

It IS mass-acceleration; it does not CAUSE it. Therefore force 
is an effect, not a cause. 
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SLIDE. 14 


FORCE AND E-FIELD D0 NOT EXIST IN VACUUM 


I Fy = [Mp ° #] 

2. WITHOUT M, THERE IS NO Mp, NOR Fp 

3. HENCE FORCE DOES NOT EXIST IN VACUUM. 

4. Ene 

5. WITHOUT M, THERE 1S NO Fam, NOR gen. 

6. HENCE E-FIELD DOES HOT EXIST IN VACUUM. 
7, SIMILARLY, B AND G DO NOT EXIST IN VACUUM. 


8. NO FORCE FIELD EXISTS IN VACUUM. 
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But if force CONSISTS OF mass welded to acceleration, it 
cannot exist in the absence of mass. 

Hence force does not exist in 
vacuum. 

Further, the E-field (Electric field) of a charged particle is 
defined as the force on a charged mass, divided by the mass. 
That is, the E-field is thought to represent the force per unit 
charged mass. And then it is assumed to exist in vacuum. 

But vacuum is without mass or charged mass, observably. 
Without mass, neither force nor charged mass exists. 

Therefore the E-field does not exist in the vacuum. 

Magnetic field (B) and gravitational field (G) are similarly 
defined, and they have the same logical difficulties. 

Therefore neither magnetic field nor gravitational field 
exist in vacuum. 

A priori, NO force field exists in vacuum. 

The greatest error in physics has been the assignment of a 
force as a cause, and thus assigning it to the vacuum. The force is 
an effect, and it never exists in vacuum, a priori. 
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SLIDE 15. 


COROLLARIES 


e MORE PRIMARY MECHANISM 
CAUSES/GENERATES 
FORCE -- ANY FORCE 


e FORCE DOES NOT EXIST IN VACUUM, 
SINCE 
VACUUM IS THE ABSENCE OF MASS 


e FORCE FIELDS DO NOT EXIST IN 
VACUUM 
e E-FIELD 
¢ B-FIELD 


e TRANSVERSE [HERTZIAN] WAVES 
DO NOT EXIST IN VACUUM 
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Without belaboring the issue, I now point out and 
summarize some of these conclusions. 

First, a more primary mechanism causes or generates force 
-- ANY force. 

Second, force implies the presence of mass a priori. Force 
does not exist in vacuum, since vacuum is the absence of 
mass. _ 

Third, no force fields of any kind exist in vacuum, 
including E-field, B-field, and gravitational 
field. _ 

Fourth, since Hertzian waves are defined in terms of E and 
H force fields, and these fields do not exist in vacuum, then 
Hertzian waves do not exist in vacuum. 

Tesla pointed out long ago that vacuum EM waves are 
longitudinal waves, not Hertz waves. Vacuum EM waves are 
similar to sound waves in a gas. 

The Hertz wave exists as a matter wave in the electron gas 
in a transmitting antenna, and in the electron gas in a receiving 
antenna, but does not exist in the vacuum in between the two 
antennas. Between them, EM waves are longitudinal waves. 
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SLIDE 16. 


ENERGY IS DERIVED, NOT FUNDAMENTAL 


ENERGY 1S CONGRUENT TO WORK 
dW=F dS 
BUT FORCE 1S AN EFFECT, NOT A CAUSE 
THUS WORK IS AN EFFECT, NOT A CAUSE 
ENERGY=WORK CAPACITY 
A MORE FUNDAMENTAL MECHANISM GENERATES “ENERGY” 


- AA 
AE AT 


@ ENERGY IS AN EFFECT, NOT A CAUSE 


Energy is usually taken as "the capacity to do work" at 
some future time. In other words, when we refer to the energy of 
something, we refer to HOW MUCH WORK IT CAN DO IN 
THE FUTURE, IF AND WHEN WE ARRANGE FOR IT TO 
DOIT. Rigorously, a body has no "work" at a particular instant 
in time, so we use "energy" to refer to potential work that can, or 
will, be done in the future. Thus energy is always congruent to 
work in the future. 

And for that reason, the units of energy are the units of 
work; the only difference is in the time the work is done, relative 
to the "now" or "present" we are speaking of. 

Energy is the potential for work to be done in the future. 

But what is work? 

Well, work is defined in terms of the movement of a force 
through a distance. And it is understood that only the projection 
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of the force along the line of movement is "working." Thus work 
is defined differentially as shown on the slide. The differential of 
work is equal to the dot product of the moving force times the 
differential of displacement. 

But as we have seen, force is an effect, not a cause. 

That is, when we calculate the work done, it's always in the 
past, never in the present or future. It's always been DONE, and 
has been expended. 

Being in the past, it's gone forever, so it certainly isn't the 
CAUSE of anything which happens in the future. 

Thus work is an effect, not a cause. 

That's interesting, because then it certainly does not 
directly generate "energy," since energy is something in the 
present which speaks of future work to be done. 

Rigorously, the fundamental quantum -- which is what 
exists in the present, in unseparated and unquantized form -- 
consists of action. NOT energy, NOT time, NOT length, NOT 
momentum exclusively, but all of these INclusively. 

And a change in energy occurs when a quantum is 
separated at a certain rate in time. Thus delta energy equals the 
time rate of change of action, or delta action divided by the delta 
time used in separating the quantum and fissioning it into parts 
(collapsing the wave function). 

Thus energy itself is an effect or result of a more 
fundamental mechanism, and it is not a cause. 

In quantum mechanics all this has been neatly "buried" 
in the mysterious "collapse of the wave function," which is 
supposedly what "causes" everything to happen. And then we 
swear that what results after the collapse is a totally statistical 
selection from the possible states of the system we 
are examining. We thus say that the microworld is 
totally statistical at base. Of course we also build a wave 
equation or wave function which propagates forward in time with 
rigorous causality, and that wave or function absolutely controls 
the basket of "possible states" allowed . 

All that says is that the "wave function times time" is what 
exists in the present, when observation has not been made by 
"stopping time." And then we "stop time" in a rather blunt 
manner, somewhat like firing a billiard ball blindly into a group 
of billiard balls on a table, and we live with what gets hit and 
pops out. 

If we examine this "time" that is flowing, look into its 
substructure, and arrange that substructure as we will, we can 
control which "billiard ball" is hit and which pocket it goes into. 
By working on the vector substructures of time, we can thus 
deliberately control the microworld and make it causal, not 
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statistical. Quantum mechanics is in error in stopping where it 
has; it is presently only a first order approximation of the real 
quantum mechanics that awaits. 

Einstein was correct after all; God does NOT play dice 
with the universe when one considers all levels. 

One finds oneself in a statistical situation at one level only 
when the constituent sublevels of it are uncontrolled. 


Next Chapter 
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SLIDE 17. 


EXISTENCE IN, AND PASSAGE THROUGH, TIME 


IN RELATIVITY, TRANSLATION OF A BODY AND 
PASSAGE THROUGH 
TIME ARE RELATED 

AL=CAT 


e ''MASS" IS SPATIAL 
- DOES NOT EXIST IN TIME 
- '"MASS-TIME" EXISTS IN TIME 


VIRTUAL FLUX TO AND FROM A BARE 
PARTICLE DETERMINES ITS 
"PASSAGE THRU TIME" 


SPHERICAL SPIN OF A MASS PARTICLE [L?] 
COUPLES IT TO THE 

SPACETIME VACUUM [L3T] VIRTUAL PARTICLE 
FLUX 


PASSAGE THROUGH ORDINARY TIME IS 
CONTROLLED BY 
CREATION AND ANNIHILATION OF QUANTA 
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On this slide, we simply point out that translation of a 
body through space and its passage through time are related, 
according to relativity. 

Now "mass" is spatial. 

It does not exist in time. 

Only things which contain the unit of time can "exist in 
time." 

Otherwise, the thing only exists as such when the passage 
of time has been momentarily stopped -- usually by photon 
emission and the consequent carrying off of the time unit by the 
photon. 

Since every mass that has temperature -- and every mass 
does -- is continually absorbing and emitting photons, then the 
mass is continually grabbing a time tail (absorption) and losing it 
(emission) shortly thereafter. 

Masstime is what exists in time, not mass. 

And every mass particle is continually turning from mass 
to masstime to mass, etc. 

Indeed, it is the summation of the absorption and emission 
of virtual subquanta by a mass particle -- 1.e., its "charge" -- that 
determines its rate of flow through "time." 

And the spherical spin of a mass particle couples the 
particle of mass to the spacetime vacuum; that is, to the virtual 
particle flux. 

Passage through ordinary time is controlled by creation 
and annihilation of quanta, and these processes are controlled by 
substructure (subquantal) actions and interactions. 
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SOME IMPLICATIONS 


e MODIFIES CONSERVATION OF 
CHARGE 


« MODIFIES CONSERVATION OF 
ENERGY 
° MASS 
° ENERGY 
© ANENERGY (MASSLESS CHARGE) 


e MODIFIES NEWTON'S LAW 


© FOR EVERY ACTION, THERE IS AN 
OPPOSITE AND EQUAL REACTION 


® REACTION NEED NOT BE LOCAL 


® REACTION NEED NOT BE 
ANTIPARALLEL 


e UNIFIED FIELD THEORY 
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Without belaboring the issue, I now simply point out some 
implications of the new approach. 

First, we modify two laws -- the conservation of charge and 
the conservation of energy -- by combining them into one law, a 
new conservation law in which anenergy is conserved. 

Neither charge per se nor energy per se need be conserved; 
but the overall anenergy (massless charge) equivalency is what is 
conserved. This allows us to derive mechanisms for free energy 
from the vacuum, for example. These mechanisms readily 
violate the present conservation of energy law, but do not violate 
the overall conservation of anenergy law. 


It is the total anenergy equivalency of mass, energy, and 


massless charge that is now to be conserved in general. The old 
laws are now just special cases. 


Also, Newton's third law -- for every action there is an 
equal and opposite reaction -- is modified. It still applies, but in 
changed form. 

The reaction still occurs, but it need not be local, and it 
need not be antiparallel to the original action. 

Thus it is now possible to design and build a "locally 
reactionless" inertial space drive for a vehicle. 

The final implication is that the common mechanism 
producing force -- any force -- provides a unified field theory. 
Specifically, it provides one which easily lends itself to direct 
engineering. It is not esoteric nor mysterious. It is practical and 
physical, and it can be done with some modifications to our 
present electrical circuits and devices. 
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SLIDE 19. 


CONSERVATION OF ANENERGY (AE): 
(AN EXPANDED ENERGY CONSERVATION LAW) 


1]. CONSERVATION OF CHARGE: 
- “CHARGE” = MASS [Me] + CHARGE lAEg¢| 
> IM | + JAE] =K, 


2. CONSERVATION OF ENERGY: 
- DYNAMIC ENERGY (E] 
- ENERGY EQUIVALENCE OF MASS (M1 


: lE| + [Mel = Ko 
3, ADDING (1) AND (21: 
IM, |] + |AEg| + IE! +|Me] = Ky + Ko = Kg 
4. LETTING |M|= |Mpl+ |Mel, 
|M| + |E|+|AE,| = Kg 
5. LETTING |M|=AEy, |El= |AEo|, |AEg| = AEg , 
AE, + AEg + AEg =Kg 
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We briefly show a simplified derivation of the new 
conservation of anenergy law. 

We express the conservation of charge law by correcting 
the term "charge" to show its true meaning: charged mass. We 
use the absolute value symbol to mean the "anenergy 
equivalency." 

As shown on the slide, we account separately :for the mass 
(m-sub-c) of the conserved charges and the virtual particle charge 
flux (the anenergy -- AE-sub-c) of the charges conserved. That 
law now says that the absolute values of the masses and the 
massless charge fluxes have a total constant summation. 

For a dynamic mass, we do a similar thing, in this 
simplified case ignoring potential energy of position, and taking 
the energy equivalence of the dynamic energy (M-sub-E) and the 
rest mass energy of the particles, M-sub-E. The conservation of 
energy now states that these two terms have a constant absolute 
value summation. 

We add equations 1 and 2, getting equation 3. We 
consolidate like terms to get equation 4. 

Expressing all terms in their anenergy equivalencies 
(absolute values), we get equation 5, which is the overall 
conservation of anenergy equivalency. 

Note that we now can change mass into energy or 
anenergy (massless charge), energy into mass or anenergy, and 
anenergy into mass or energy. 

Thus we can turn everything into pure vacuum ether (pure 
massless charge, pure anenergy, pure electrostatic scalar 
potential, pure stress on spacetime) or we can turn part of the 
vacuum into energy or particles of mass. 

Vacuum now becomes a very real thing indeed. 

It is pure anenergy. 

Pure massless charge, pure electrostatic scalar potential, 
pure "broken bits" (subquantal bits) of (quantized) energy. 

The vacuum is identically the virtual state. 

It is not an emptiness filled with virtual things; rather, it IS 
the sum total of those virtual things, for they are totally 
unseparated until some sort of "conceptual observation" 
is invoked. 

Physics should have adopted Einstein's suggestion that the 
vacuum, complete with its EM and gravitational fields, be called 
the ether. 
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SLIDE 20. 


FREE ENERGY IS ALLOWED 


e ANY ONE-WAY GATING PROCESS 
FROM ANENERGY 
TO ENERGY YIELDS "FREE ENERGY" 
SINCE 
THE ANENERGY IS 
AUTOMATICALLY REPLENISHED 


BY THE UNIVERSE. 
ian. ia 


MASSLESS | 
Y MASS 
CHARGE ENERG 


— 
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Now we can put the search for free energy devices on a 
rigorous scientific basis. 

As shown here, mass and energy are translatable one into 
the other. So are massless charge and energy. 

And the universe is filled with fantastic amounts of 
anenergy; ultimately, that is what the universal vacuum IS. 

Any one-way gating process from anenergy to energy 
yields "free energy" since the anenergy is automatically 
replenished by the universe. 

A sort of Maxwell's demon, after all, is what we need. 
Only we need one which works with the virtual state, not 
observable molecules. 

Fortunately nature has provided several Maxwell's demons 
of this sort, if we but recognize them and learn to use them. 


Next Slide 


http://www.cheniere.org/books/part4/s20.htm (2 of 2)24.11.2003 21:32:17 


The Tom Bearden Website 


The Tom Bearden 
Website 


SLIDE 21. 


SCALAR POTENTIAL CAN FORCE 
THE RELATIVISTIC CASE 


e FOR SCALAR POTENTIAL 
ENERGY 
OF APPRECIABLE SIZE 
RELATIVE TO 
A PARTICLE'S REST 
ENERGY. 
o NEWTONIAN 
MECHANICS AND 
o THE SCHRODINGER 
EQUATION 


e MAY BE INADEQUATE 
e EVEN IF V/C IS SMALL 


Bloch & Crater, "Lorentz-invariant 
potentials and the non-relativistic 
limit," American Journal of Physics, 
Vol. 49, No. 1, Jan. 1981, pp. 67- 
75 
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First, let us now digress to point out that one 
does not have to have relativistic velocity to obtain 
relativistic effects. 

One can use the common electrostatic scalar 
potential to drive the situation relativistic. On this slide 
we show just one of several references in the standard 
literature that address this fact. 

Let's understand what we are saying. 

Anything you get from a relativistic situation, 
you can get directly by cleverly applying electrostatic 
scalar potential. 

You can get a change in the passage through 
time, you can get energy changes, mass changes, 
inertial resistance changes, etc. 

You can bend, warp, and twist spacetime like a 
pretzel. 

If you "wave" the scalar potential by simply 
varying it , you can create pure time waves. You can 
also produce pure inertial field waves, pure 
gravitational waves, etc. 

The ability to engineer the curving of spacetime 
allows the direct ability to engineer physical reality 
itself. 
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SLIDE 22. 


SCALAR STRESS WAVE 
[O-WAVE] [TESLA WAVE] 


' VELOCITY 


ONGITUDINAL 
- 9s ve, #-E 


On this slide we now show a simple way to 
make a scalar, zero-vector wave -- the kind of wave 
originally discovered by Nikola Tesla. 

It's simple. We just believe that a sum-zero 
vector substructure makes a scalar quantity, and we 
MAKE some scalars that way. 

We also understand that a zero-gradient of a 
scalar is a zero vector, so that the scalar itself may be 
taken to be a zero vector. 

The simplest explanation of this wave is as 
follows: 

First, in physics we have two competing, 
mutually exclusive theories as to the nature of 
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electromagnetic energy: the wave theory and the 
particle theory. Physicists argued for decades over 
these theories, for some experiments support one and 
some support the other. They never solved the 
problem; they just agreed to quit arguing. They 
formulated the "duality" principle to allow the saving 
of face to both sides. 

Briefly, the duality principle implies that, 
whatever the nature of electromagnetic energy is before 
an interaction, in the interaction you can get it to act as 
a wave or as a particle. In other words, AS IT 
EXISTS, BEFORE THE INTERACTION, it is 
implicitly both particle and wave, joined together in 
some fashion, without being explicitly either one. 

With the fourth law of logic, this becomes 
perfectly clear. With three-law Aristotlean logic, the 
problem is unresolvable. 

Let us use this idea of "explicit duality without 
implicit duality" to analyze the wave shown on the 
slide. 

First, from a wave aspect, the E-fields and the B- 
fields of the two waves do superpose and vectorially 
add. Since the waves are 180 degrees out of phase, the 
exterior resultant wave has a zero electric field and a 
zero magnetic field. Therefore it is a "zero-vector" 
wave, or "scalar" wave. It's a wave of pure stress in 
spacetime. 

However, this scalar wave has a precisely 
determined substructure, consisting_of two ordinary 
sine waves, each of which comprises an ordinary E-H 
vector EM wave. 

Now we apply the photon consideration 
(remember, before we interact with the wave, it must 
implicitly possess BOTH wave and particle natures 
combined, and we have so far only examined the 
implication of the wave nature. 

The theory of photons' states that they are 
monocular critters. Photons pass right through other 
photons without interaction, in a linear situation. 
Therefore they can coexist without interaction, which is 
what we show here. 

One photon, by the way, is one wavelength . 

The photon theory requires that both substructure 
waves continue to exist as independent photons. 
Therefore we are assured that our substructure is intact. 

However, notice that the totality of the two 
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waves stresses spacetime. In other words, we have 
twice the stress on spacetime now as we would have 
from either wave separately. 

This wave is therefore just a pure stress wave in 
spacetime itself. 

This thing oscillates time, oscillates the relativity 
of the situation, and can affect energy, time flow rate, 
inertia, gravity, etc. aspects of an absorbing system. 

Note that we have a rhythmic oscillation in phi 
(©), and we have a longitudinal stress wave, very 
similar to a sound wave. The MEDIUM for this wave 


is the virtual particle flux that identically comprises 
vacuum spacetime itself. 
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SLIDE 23. 
SCALAR O-WAVE PRODUCTION 
+5 VIRTUAL GROUND 
+E | 
r=6 SPINNING 
VS CHARGED PARTICLE 
es WILL NOT PRECESS 
#10 |--sg—— - - — — 


COMPRESSIVE 
STRESS 


STRESS LEVEL 
ON SPACETIME 


On this slide we show how to regard the 
magnitude of the stress, by using one wave envelope as 
"virtual ground." In the top diagram, the original E- 
field stress of each wave has a magnitude of 5, and the 
composite stress wave now has a magnitude of 10, in 
whatever units we choose to express them. 

We show in the bottom diagram that during one 
half cycle we have compressive stress in the virtual 
particle vacuum flux, and during the second half cycle 
we have tensile stress. 

This shows the wave is like a sound wave in the 
gaseous molecules of the air. 

However, this wave has one difference. It also 
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oscillates time, and thus has at least one additional 
degree of freedom, compared to ordinary EM waves. 
In fact, this wave can be made n-dimensional 
and hyperspatial. 
As a first order approximation, we can treat 
such a wave in 
a spatial fashion, if the wave is not too great in 
magnitude and the relativistic oscillation of time and 
inertia is not too large. 
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SLIDE 24. 


A SIMPLIFIED CHARGED PARTICLE 


VIRTUAL 
PARTICLE 
, FLUX 


CHARGED PARTICLE 
= _ ATTACHED TO FLUX 
BY ITS SPIN 


(THINK OF THE FLUX IN AND OUT, EXCEPT GRADIENTS 
ARE SPIRAL-LIKE, DUE TO PARTICLE'S SPIN) 


We now digress slightly to pick up some more 
concepts. 

On this slide, we show a simplified physical 
model of a charged particle. According to present 
particle physics, we 
model it as an observable, spinning bare mass in the 
middle, connected to a spray of virtual particles on and 
off the mass in all directions. 

It is the spin of the mass that "attaches" the 
spray of virtual particles to and from itself. 

Note that, because of the spin, the gradient lines 
of flux will actually be spiral or vortex in nature. 

Also note that, when EM theory was founded, no 
one knew that an electron was spinning. Electron spin 
was therefore omitted from the foundations of present 
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electromagnetic theory, and compensated for later by 
strictly ad hoc measures. 
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SLIDE 25. 


A CHARGED PARTICLE IS A 
SPECIAL KIND OF "SPRAY NOZZLE" 


SPRAY ON “ 
AND OFF ~ 


/ /, em™ ~POINT IN 4-SPACE 
SPINNING ® fo 
‘| CHARGED \\“V_ g IS INTENSITY OF 


A) / —~ FLUX OR SPRAY 
i —- bs tiie 


(SPRAY IS THROUGH 4 DIMENSIONS, NOT JUST 3) 


Here we show a very important concept, and a 
very important fact of nature. 

A charged particle may be idealized as a special 
kind of spray nozzle. 

The 3-dimensional particle of mass is spraying 
out virtual particle fluid, and sucking in virtual particle 
fluid, in four or more dimensions. 

We never have to furnish or replenish the spray. 
Nature provides that. And it's inexhaustible. It comes 
from the entire virtual particle flux vacuum of the 
universe. It's already connected firmly to matter, by its 
connection to the spinning charged particle of mass. 

I repeat and strongly stress: This tremendous, 
continuous spray of virtual particles is absolutely free, 
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and absolutely furnished by the universe. 

We don't have to create the basic pumps for the 
fluid. We just move the spray nozzles around, by 
moving the spinning charged masses around. 

We never furnish any ultimate energy to or in 
our present EM circuits. We just pump around the 
spray nozzles, gating the spray furnished by the 
universe. 
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SLIDE 26. 


AN OBSERVABLE CHARGED PARTICLE IS DIRECTLY 
CONNECTED TO VIRTUAL PARTICLE FLUX VACUUM 


On this slide we accent that our 3-dimensional 
particle of mass is directly connected by its spin to the 
vacuum ether itself. To the virtual particle flux that 
identically IS the vacuum spacetime. 

Interestingly, relativity states that the mass 
itself is nothing but a "kink" or curvature in spacetime . 

The fact that the surface of the particle is 
spinning at right angles to the virtual particle vacuum 
flux "drags" part of the flux along with it, spiraling it, 
and certainly "kinking" or "bending" the vacuum flux . 

That's the MECHANISM for the bending of 
spacetime. And that's what MAKES the particle of 
mass in the first place, and reduces its dimensionality 
to three. 
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Also note that the vacuum IS phi-sub-zero, and 
that is never 
a zero value. This is contrary to present EM theory, 
which erroneously assumes phi-sub-zero -- the charge 
of vacuum -- to be zero or non-existent. 
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SLIDE 27. 


SPIN COUPLES VACUUM TO PARTICLE 


SPHERICAL ROTATION IS THE KEY 


A PARTICLE CAN BE MODELED AS 
A SPHERICALLY ROTATING VORTEX 
OF SPACETIME 


ITS MASS IS DUE TO ITS SPIN 


THE SPINNING OBJECT IS 
CONTINUALLY CONNECTED 
TO ITS ENVIRONMENT 


e VERY HIGH VALUES OF 
ELECTROSTATIC POTENTIAL 
CAN INDUCE RELATIVISTIC 
CONDITIONS 


o CHANGE RATE OF FLOW 
OF TIME 


o EVEN THOUGH VELOCITY 
IS NONRELATIVISTIC 


E.P.BATTEY-PRATT AND T.J.RACEY 
"GEOMETRIC MODEL FOR FUNDAMENTAL 
PARTICLES," 

INTL. J. OF PHYS. 19, NO. 6, 437-475, 1980 
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In fact, the bits and pieces of many of the new 
concepts are strewed all through the scientific 
literature. Here we show one example, establishing a 
good model that spin of a particle couples the particle 
to the vacuum . 

This paper is by E.P. Battey-Pratt and T.J. 
Racey, and was . published in the International Journal 
of Physics in 1980. 

Note again that very high values of electrostatic 
potential 
can induce relativistic conditions, even though 
relativistic velocity is not present. 
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SLIDE 28. 


ELECTRON PRECESSION (SIMPLIFIED) 


¢ SPIN AXIS MOVING 


PRECESSION AXIS 


VELOCITY 


ELECTRON PATH 


FREE ELECTRON 
PRECESSION AXIS 


On this slide I show the effects of precession of 
an electron when it encounters a longitudinal scalar 
wave that contains "spin vortex holes" for the electrons 
to fall into and mesh its spin with. 

The basic idea here -- that electron precession 
accounts for the Hertzian waves in the electron gas in a 
transmitting antenna and in a receiving antenna, came 
from my close colleague and friend, Frank Golden, and 
I am most happy to give him full credit for this 
important insight. 

As we have previously stated, transverse (force) 
waves cannot exist in vacuum in the absence of mass. 
Hertz waves therefore cannot exist in vacuum, just as 
Tesla stated. 

Yet we know that Hertz waves exist in the 
electron gas in 
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our transmitting antennas and in the electron gas in our 
receiving antennas. How then do we get Hertz waves 
here, if only longitudinal waves can exist in the 
vacuum in between? 

Electron precession is the key. 

We never measure what's happening in vacuum 
with our instruments. Instead, almost always we 
measure what is happening to and in the electron gas in 
our antenna or probe and feeding current to the 
instrument. 

Here we show a "normal" EM vacuum wave -- 
which is a longitudinal wave containing spin vortexes 
from the electrons that generated it -- approaching and 
striking a spinning charged electron. As the peak and 
trough of the wave passes, it is as if we had a force 
pressing against the spinning electron, first along the 
line of wave travel, and then antiparallel to the wave 
travel. (that is, "explaining" it in present concepts.) 

The electron acts as a little gyroscope, and 
precesses laterally, first in one direction and then the 
other. 

Therefore the wave recovered in the electron gas 
in our receiving antenna or instrument probe is a 
transverse Hertzian matter wave. 

Hertz waves are always matter vector waves. 

Vacuum EM waves are always nonmaterial 
longitudinal scalar waves. 

Longitudinal scalar waves in vacuum normally 
contain many spinning vortex "holes" of flux, created 
from the spinning electrons which launched the wave 
and stayed behind in the transmitting antenna. This 
kind of longitudinal wave is directly detectable by a 
normal free electron charged gas in a receiving antenna 
or probe. It also directly interacts with free electrons in 
a conducting metal shield, and so is shielded by 
Faraday cages. 

On the other hand, our zero-vector longitudinal 
wave, made 
by opposing waves, contains opposing spin holes 
which annihilate or cancel each other. 

In the absence of spin holes, the longitudinal 
wave will not mesh with spinning electrons in a 
conductor, and so it is not detectable in the normal 
fashion. It also does not interact with free electrons in 
a conducting metal shield, so it readily penetrates 
Faraday cages. 
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An easy way to see that electrons do not interact 
with that substructured longitudinal zero-vector wave is 
to visualize both substructure component waves 
interacting on the electron simultaneously, pushing in 
opposite directions equally. In that case the electron 
tries to precess in both directions, equally, and so it 
does not precess in either direction. Therefore it does 
not "detect" the passing wave. 

The wave without "golf ball holes", however, is 
detectable 
by any circuit having high nonlinearity actions 
occurring in it. Such highly nonlinear dynamic areas 
act to provide a phase shifting between the composite 
substructure waves. This phase shift results in 
violation of the sum-zero condition, producing a 
"normal" EM wave which deposits energy in the out-of- 
phase area. 

From the spin vortex "golf ball hole" concept, 
the out-of-phase condition means that now we have an 
alternating preponderance of spin holes, spinning first 
in one direction and then in the other. Thus the 
electrons in the nonlinear, phase shift area are hooked 
and oscillated (precessed) to and fro, producing energy. 

Solid state, highly doped transistors are 
particularly vulnerable to this effect, as are gas 
discharge tubes, spark and cascade ion discharges, 
plasmas, etc. 
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SLIDE 29. 


VACUUM/SPACETIME IS 
PURE VIRTUAL PARTICLE FLUX (@, ) 


“(te eS ) ? = VACUUM IS IDENTICAL TO: 
Ld —~/ a is « VIRTUAL PARTICLE FLUX 
« SPACETIME 
\ ¥ » ANENERGY 
= e 0, 


e MASSLESS CHARGE 


VACUUM IS: 


e MADE OF UNQUANTIZED ACTION 

e WITHOUT DEFINITE LENGTH INTERVALS 
e WITHOUT DEFINITE TIME INTERVALS 

e N-DIMENSIONAL (UNFIXED) 


We pause here to again summarize some 
important things we now know about vacuum. 

Vacuum IS IDENTICAL TO virtual particle 
flux, spacetime, anenergy, Phi-subzero, massless 
charge, unquantized action, and infolded energy, 
momentum, length, time, power, velocity, acceleration, 
etc. 

Vacuum is made of unquantized action, 
dimensionally. 

It is without definite length or time, as Einstein 
stated. 

It is n-dimensional, where n is always four or 
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greater. 

It is not an emptiness filled with things. Rather, 
it is identically a plenum filled with things which are 
totally unseparated, unfixed, and undetermined. 

From vacuum: mass, energy, time, frames, and 
all the rest of physical reality are dynamically made. 

Vacuum is the ether. The ether has never been 
eliminated from physics. Ether just has become much 
more subtle, and physicists have used other names for 
it. 
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SLIDE 30. 


VACUUM IS: 


e SPACETIME (L°T, WHERE n = 3) 

e CHARGE (MASSLESS) 

e ELECTROSTATIC SCALAR POTENTIAL 
Dy #0 
ERROR IN PRESENT THEORY 

e BROKEN BITS OF ENERGY 
(SUBQUANTAL) 

e PURE VIRTUAL PARTICLE FLUX 

e O-WAVE FLUX 

e MULTILEVEL, STRUCTURED, 
PATTERNED 

e A VIRTUAL PLENUM 

AN OBSERVABLE EMPTINESS 


Again, we list some of the things that vacuum 
identically 
is. 

It is spacetime, massless charge, electrostatic 
scalar potential, broken bits (subquantal) of energy, 
pure virtual particle flux, zero-vector wave flux, 
multilevel, structured, patterned, a virtual plenum, and 
an observable emptiness. 

It is all things and contains all things in potential 
state. 

It is not, in that it is not observable. But from it 
comes 
all observables. 

It is both ordered and disordered, 
simultaneously. 
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It involves four-law logic, not just three-law 
Aristotlean logic. 
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SLIDE 31. 


GRADIENT OF ELECTROSTATIC POTENTIAL 


IN VACUUM 
VO#E 
ON AND OF A MOVING CHARGED PARTICLE 
VO=E 


Again I accent that, in vacuum in the absence of 
a charged spinning particle of observable mass, del-phi 
does not yield an E-field, and the conventional 
equations of EM are wrong in that respect. 

In the presence of a spinning charged particle, in 
a del-phi which contains electron-vortex-holes to mesh 
with, the charged particle attaches itself to the moving 
del-phi flux gradient, moving itself with the river. This 
produces an E field. The E-field CONSISTS OF the 
smeared electron, it does not CAUSE THE 
MOVEMENT of the electron. It is an effect, not a 
cause. The conventional equation for del-phi equals E 
is correct for matter waves in electron gases; it is not 
correct in vacuum itself. 
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SLIDE 32. 


IN A VO, A CHARGED PARTICLE MOVES ITSELF 


V@>0 IMPLIES A MOVING RIVER, AND THE 
CHARGED PARTICLE IS "HOOKED TO" THE RIVER 


MZ Rigs 
a ee es aN 


Vp RIVER 


sf — 


We show clearly on this slide that a spinning 
charged particle, when it hooks to a spin-hole in a del- 
phi river, MOVES ITSELF. 

Note that a del-phi implies a "pressure 
difference" in phi-flux between two points. Therefore 
there is a moving river -- a gradient -- of phi-dot, 
moving from the higher pressure to the lower. 

If a charged particle is attached to this moving 
river, it flows along with the river. It is just like putting 
a boat into a moving stream of water. If the boat 
"latches" to the moving water, it moves with the river. 

Electron spin and spin vortexes in the del-phi 
mesh, to accomplish the "hooking" or "latching." 
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Once hooked into a moving river, the electron 
moves itself. One does not have to furnish work to 
move it. 

If the river is accelerating, the electron will 
accelerate itself. 

By cleverly gating such rivers into and onto 
sources of free electrons, one can directly produce free 
energy. 

The extra energy comes from converting 
anenergy (massless charge, vacuum flux) to energy of a 
moving mass. 
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SLIDE 33. 


ELECTROMAGNETIC WAVES 
IN ELECTRON GAS IN A CONDUCTOR 


e VECTOR WAVES 
e CONTAIN E, B FIELDS 


e GENERATED BY SPIN COUPLING 
OF ELECTRONS 
WITH SCALAR WAVE "SPIN- 
HOLES" 


e WAVES OF FORCE 


HERTZIAN WAVES 


e TRANSVERSE WAVES 


e WAVES OF ELECTRON 
PRECESSION 
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Here we pause to summarize the 
characteristics of electromagnetic waves in the electron 
gas of a conductor. 

First, these are vector EM waves in the 
accepted sense. 

They contain E and B fields. 

They are generated by spin coupling of 
electrons with spin-holes in a scalar wave delta-phi 
river. The electrons move themselves under that 
condition, producing work and forces. 

They are waves of force or force field 
variations. 

They are Hertzian waves. 

They are transverse oscillatory, not 
longitudinal. 

They are matter waves. 

They are waves of electron precession. 
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SLIDE 34. 


ELECTROMAGNETIC WAVES IN VACUUM 
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e INTERNALLY STRUCTURED 
e PATTERNED 


e MAY CONTAIN ELECTRON 
"SPIN-HOLES" 


Here we summarize the characteristics of 
electromagnetic waves in vacuum. 

They are scalar longitudinal waves of alternate 
compression and rarefaction of the vacuum virtual 
particle flux. 

That is, they are waves of electrostatic 
potential. 

They are zero-vector waves. 

They are internally structured and patterned. 

They usually contain electron "spin holes" 
unless made in a fashion so as to make opposing spin 
holes that cancel each other. 

Since they are pure phi-waves, they need not be 
limited in velocity to the speed of light. 

They are hyperspatial waves. 

They are waves in virtual state itself. 
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SLIDE 35. 
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In the top drawing on this slide, we show a 
normal transmitter putting out a normal EM wave, 
which received in a normal antenna/receiver. What we 
call a "transverse" wave rigorously exists only in the 
electron gas in the transmitting antenna and in the 
electron gas in the receiving antenna. Specifically, a 
longitudinal wave exists in the vacuum in between the 
two antennas. However, due to the method of 
production, the longitudinal wave contains spin-holes 
for electrons, so the electrons in the receiving antenna 
readily couple with the wave by falling into and 
meshing their spins with the spins of the spin-vortex 
holes. Electron precession produces electron gas 
waves that are transverse oscillatory, hence Hertzian 
waves in nature. 

In the bottom drawing, we show a translator/ 
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transmitter. In other words, we oppose ordinary EM 
waves in a sum-zero substructure, deliberately 
producing longitudinal EM waves in vacuum with the 
spin-hole vortexes canceling each other. This type of 
wave does not "hook" spinning electrons in the normal 
receiving antenna, and thus it is not detected. The 
normal antenna/receiver system never sees it at all. 

However, by means of a special antenna which 
generates nonlinear phase shifts in the composite 
substructure waves, "hooking" holes are restored in an 
oscillatory nature. Electrons then hook with this output 
and detect the wave. 

Note that it requires a two-stage detector, 
operated in an interferometer fashion, to detect this 
pure scalar wave. 
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SLIDE 36. 


CREATING A "RIVER" OF ANENERGY 
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FLOW), 

NOR IS THERE AN E-FIELD 


Now if we wish to get free energy, we are going 
to have to provide a continuous anenergy river, and a 
means of tapping it to produce mass movement. 

This slide shows one easy way to make an 
anenergy river. 

We simply pump some electrons (spray nozzles) 
onto an elevated charged ball, and we LEAVE them 
there. A second ball is connected to ground. A higher 
phi -- that is, a denser spray -- is now in the vicinity of 
the elevated ball on the left. A lower phi -- that is, a 
less dense spray -- is in the vicinity of the lower ball on 
the right. Between the two balls, now, there is a 
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gradient in phi, and a virtual flux flowing from the 
"higher virtual pressure" to the "lower virtual pressure." 

This del-phi river does NOT constitute an E- 
field, as we 
have previously pointed out. 

The del-phi region, however, is definitely a 
region of 
curved spacetime. As is well known from general 
relativity, in such a region energy need not be 
conserved. 

Therefore it is entirely possible -- consistent with 
ordinary physics -- to violate conservation of energy in 
this del-phi river, if one believes general relativity. If 
one argues adamantly that conservation of energy 
cannot be violated under any circumstances, then one 
must throw out general relativity. Also, one must 
throw out most of particle physics, whose explanations 
presently involve virtual interactions, each of which 
violates the conservation of energy. 
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SLIDE 37 


A 2-WIRE SYSTEM IS CONSERVATIVE 


® HAS LOSSES 
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DISSIPATED 


REPLENISH SPRAY NOZZLES BY PUMPING MORE 
ELECTRONS. (MOVING ELECTRON MASSES AGAINST 
A "SPRAY PILEUP" REQUIRES WORK. 


Here we show that, as engineers, we've all been 
tricked into releasing our virtual rivers so that we 
would not discover free energy. 

While I cannot prove this as yet, I tentatively 
suspect that J. P. Morgan and Thomas Edison are 
directly responsible for this occurring. Tesla utilized a 
single-wire system; we have all been taught to utilize 
only two-wire systems. 

What we in effect do is connect a wire or circuit 
to our charged ball, allowing our hose nozzles to drain 
away. 

In other words, we first do some work to pump 
hose nozzles (electrons) into and onto our elevated 
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reservoir, SO we will obtain a denser flux, and a flux 
river to utilize. Then we release the nozzles 
themselves, and let THEM move on the flux river, 
deplenishing our river. Of course we can get back as 
much energy as we pumped up there in the first place. 
But this two-wire system is at best theoretically even. 
Since real circuits have losses, we can never even quite 
break even. Thus we have to continue to pump hose 
nozzles, and let them bleed off to provide energy, in a 
less-than-100% fashion. 

By foolishly releasing our hose nozzles, we 
guarantee that we will never achieve free energy. And 
that's nice, because the people who control things, and 
for their own wealth and power depend on selling us 
energy at high prices, are guaranteed to stay in power 
and control. 

One is never truly free unless one is energy 
independent, in a self-contained fashion. 

Tesla nearly succeeded in giving us free or very 
cheap, inexhaustible energy -- and for that reason was 
quickly and dramatically suppressed. 

Only three graduate schools of electrical 
engineering existed in the U.S. The only one of any 
real importance was at Columbia University. 

Only one or two professors were necessary to 
"reach" to modify and subtly direct the entire 
foundations of the emerging electrical theory. 

Professors were in general poor, and had no 
research funds unless some rich industrialist or 
philanthropist gave them a few dollars. 

The setup then was certainly very ripe for 
Morgan and Edison to stop free energy, and suppress 
Tesla at the same time. They could have done so by 
influencing only one -- or at most two -- theoreticians 
at Columbia. 

At any rate, the theory was developed in such 
fashion as to rule out the single wire circuit and the 
longitudinal wave. Free energy was suppressed, and 
the financial empires of Morgan and Edison stayed 
secure. 
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Here we show another easy source of a higher 
vacuum charge, hence an easy source for a free river. 

Simply charge up a sphere. As is well known, 
inside that sphere one has no del-phi. So one can 
introduce an electron therein and not produce an E- 
field . 

However, since we've piled up additional spray 
nozzles, the density of the spray inside the sphere (as 
well as outside it) is certainly higher. 

In other words, the inside of the sphere is also a 
source 
for an increased del-phi river. In the bottom drawing, 
we drill 
a tiny hole in the sphere, insulate a thin wire running 
into the inside of the sphere, and run the wire out to a 
terminal opposing another grounded terminal. 
Between the two terminals now there must exist a del- 
phi river. 

And between those terminals there now exists a 
curvature of spacetime, hence the theoretical possibility 
to obtain free energy without violation of principles. 
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SLIDE 39. 
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Here we show one way to provide a one-way 
gate valve from a del-phi river to energy released into 
the outside world. 

By providing a properly tuned, oscillating phi 
wave, one can cause an orbital electron in an atom to 
raise itself to an excited state. Remember, in a del-phi, 
an electron that hooks to it raises itself. 

We then switch out the phi application, and the 
excited electron decays in normal fashion, emitting a 
normal photon of energy. 

By phase locking the processes, one produces 
a steady stream of photons. 
By absorbing or directing the photons, one can 


http://www.cheniere.org/books/part4/s39.htm (1 of 2)24.11.2003 21:33:14 


~LWF0002 


produce heat, light, energy beams, etc. 

By this means, one produces free energy by 
gating anenergy into energy. 

And if one does not release spray nozzles in 
the phi-oscillations which feed the mechanism, one has 
an inexhaustible energy production. 

A very similar thing can be done with the 
excited states of the nucleus. For example, by using a 
radioactive material with a predisposition to emit some 
particle -- say an electron -- the nucleus can be made to 
continually emit the particles WITHOUT ITSELF 
DECAYING INTO BYPRODUCTS. In other words, 
an electron is lifted from the Dirac sea of vacuum to 
instantly replace the electron emitted from the nucleus. 

This provides a one-way gate valve from the 
Dirac sea to the external universe. 

Theoretically, these mechanisms are no more 
mysterious than a hydraulic ram, which raises water 
higher than the stream that feeds the ram. 

In the 20's and 30's, T. Henry Moray 
successfully built such gating devices for converting 
vacuum anenergy to external energy. 

In the Kervran effect, living systems are able 
to directly transmute elements, even though they only 
possess feeble energies, by influencing the virtual 
particle interactions in the nucleus that furnish its 
binding energy. 

Reich used an adaptation of a cloudbuster -- 
which emits scalar waves -- to drastically speed up 
radioactive decay of radioelements. 

Both plants and animals transmute elements 
by similar processes. 
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On this slide, we show a theoretical scheme 
which several researchers have discovered and used to 
build simple free energy motors. 

In this scheme, we drive an ordinary d.c. series 
motor by a two wire system from an ordinary battery. 
The motor produces shaft horsepower, at -- say -- some 
30 or 40 percent efficiency, compared to the power 
drained from the battery. This much of the circuit is 
perfectly ordinary. 

The trick here is to get the battery to recharge 
itself, without furnishing normal power to it, or 
expending work from the external circuit in the process. 

To do this, recall that a charged particle ina 
"hooking" del-phi river moves itself. This is true for an 
ion, as well as for an electron. We need only make the 
del-phi in correct fashion and synchronize it; 
specifically, we must not release the hose nozzles we 
utilize to produce our del-phi river or waves. 

The inventors who have discovered this have 
used various variations, but here we show a common 
one. 

First, we add an "energizer" (often referred to 
by various other names) to the circuit. This device 
makes the del-phi waves we will utilize, but does NOT 
make currents of electron masses. In other words, it 
makes pure @-dot. It takes a little work to do this, for 
the energizer circuit must pump a few charges now and 
then. So the energizer draws a little bit of power from 
the motor, but not very much. 

Now we add a switching device, called a 
controller, which breaks up power to the motor in 
pulses. During one pulse, the battery is connected and 
furnishes power to the motor; during the succeeding 
pulse, the battery is disconnected completely from the 
motor and the output from the energizer is applied 
across the terminals of the battery. 

If frequency content, spin-hole content, etc. 
are properly constructed by the energizer, then the ion 
movements in the battery reverse themselves, 
recharging the battery. Again, remember that these 
ions MOVE THEMSELVES during this recharge 
phase. Specifically, we are NOT furnishing ordinary 
current to the battery, and we are not doing work on it 
from the energizer. 

If things are built properly, the battery can be 
made to more than recover its charge during this pulse 
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cycle. 

To prevent excess charge of the battery and 
overheating and destroying it, a sensor is added which 
senses the state of charge of the battery, and furnishes a 
feedback signal to the controller to regulate the length 
of recharge time per "power off" pulse. In other words, 
the system is now self-regulating. 

The relation between power pulses and 
recharge pulses is shown on the graphs at the bottom. 
Note that regulation may decrease the time of recharge 
application of the del-phi river. 

This system, if properly built and tuned, will 
furnish "free shaft energy" continually, without 
violating conservation of anenergy. Remember that the 
del-phi condition across the battery terminals means 
that spacetime is suddenly curved there, and 
conservation of energy need no longer apply. 

Again, this system is consistent with general 
relativity and with the fact that O-field alone can drive 
a Situation relativistic. We have deliberately used these 
facts to do direct engineering. Our "extra energy" 
comes from shifting phi-flux -- the energy of the 
universal vacuum spacetime -- directly into ordinary 
energy for our use. Thus we draw on an inexhaustible 
source, and our device is no more esoteric than a 
paddlewheel in a river. The only difference is that, in 
this case, we have to be clever enough to make and 
divert the river in the right timing sequency. 

This is a free energy device which an 
ordinary person, who knows a little electronics, can 
experiment with in the basement. To develop it, one is 
talking several thousands of dollars and a lot of 
persistence and tinkering; one is not talking millions. 


WARNING: THE PRECEDING EXPERIMENTS 
ARE HAZARDOUS. DO NOT ATTEMPT THESE 
EXPERIMENTS UNDER ANY 
CIRCUMSTANCES UNLESS YOU ARE AN 
EXPERIENCED ELECTRICAL RESEARCHER, 
EXPERIENCED IN PERFORMING 
EXPERIMENTS WITH LEAD-ACID BATTERIES 
AND PULSE CHARGE AND DISCHARGE OF 
SAME, AND UNLESS YOU ALSO USE ALL 
SAFETY PRECAUTIONS SUCH AS GOGGLES 
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AND PROTECTIVE GLOVES, SLEEVES, AND 
APRON. YOU MUST NOT HAVE OTHER 
INFLAMMABLE LIQUIDS OR OTHER 
SUBSTANCES PRESENT WHICH COULD BE 
IGNITED AND BURN OR EXPLODE. SURGED 
LEAD-ACID BATTERIES PRODUCE 
HYDROGEN GAS, WHICH CAN EASILY 
EXPLODE SINCE SPARKING ALSO CAN 
OCCUR. THE ACID FROM SUCH AN 
EXPLOSION CAN EASILY BLIND YOU IF IT 
GETS IN YOUR EYES, AND IT CAN BURN 
YOUR SKIN. IN ADDITION, LEAD AND LEAD 
COMPOUNDS ARE POISONS, AND ARE TO BE 
HANDLED ONLY BY EXPERIENCED 
RESEARCHERS. THESE EXPERIMENTS ARE 
NOT FOR AMATEURS UNDER ANY 
CIRCUMSTANCE, BUT ONLY FOR 
EXPERIENCED PROFESSIONALS WITH 
PROPER KNOWLEDGE AND TRAINING, AND 
USING PROPER PRECAUTIONS. NEITHER 
THE AUTHOR NOR THE PUBLISHER IS 
REPONSIBLE OR LIABLE FOR ANY 
ACCIDENTS OR DAMAGE YOU MAY 
ENCOUNTER, AND ALL EXPERIMENTATION 
WITH THESE DEVICES AND PROCEDURES IS 
AT YOUR OWN ASSUMED PERSONAL RISK. 


Next Slide 


http://www.cheniere.org/books/part4/s40.htm (4 of 4)24.11.2003 21:33:17 


The Tom Bearden Website 


The Tom Bearden 
Website 
SLIDE 41. 
THE TRANSLATOR 
VECTOR SCALAR 
TRANSVERSE LONGITUDINAL 
WAVE TRANSLATOR WAVE 
(E,B) E =0 
B=0 


We now turn to a fundamental concept we need 
in order to understand some of the effects used by the 
Soviets in their Tesla weapons. 

Note that one other country -- one not hostile to 
the U.S. -- also has such weaponry. 

This slide shows the concept of a 
TRANSLATOR. Briefly, if 
we input a transverse matter wave, the translator 
outputs a scalar longitudinal wave without spin vortex 
hooks. If we input a scalar longitudinal wave -- even 
one without hooks -- the translator puts out a normal 
vector transverse matter wave. 

We define a translator as anything which will 
accomplish one or both of those functions (usually 
both). 

Basically, any device which is TOTALLY 
nonlinear to transverse waves will produce scalar 
waves from a transverse wave input. Any device 
which is totally nonlinear to longitudinal waves will 
produce transverse waves from a longitudinal wave 
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input. 

It is comparable to certain plasmas, which, as is 
well 
known, produce such a translator effect. If you input 
longitudinal waves, you get transverse waves. If you 
input transverse waves, you get longitudinal waves. 
And the plasma is rather totally nonlinear. 

Again, if our translator outputs non-hooking 
waves, it means that the component substructure waves 
oppose each other in sum zero fashion, and "kill" or 
nullify the vortex spin-holes. 
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On this slide we show "normal " transverse wave 
interference, as we presently teach it in our textbooks. 

We visualize two identical transmitters, each 
producing a beam in a pattern of about 55 degrees of 
so. 

Where these beams overlap -- in the ideal, 
perfect case, we have constructive and destructive 
interference, with absolute zero-vector linear regions 
being formed. We put in the energy, and out-of-phase 
interference creates the zero zones, which contain no 
energy as such. 

We point out, however, that these zero-lines are 
scalars, 
and contain high stresses on spacetime. 
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On this slide we show the interference pattern 
that emerges from the interference of two identical 
scalar wave beams from translator/transmitters. 

Now note we are interfering two zero-vector 
waves, each containing a substructure. In this case we 
assume similar substructures. 

What happens now is that we get a similar 
interference pattern, but with some startling 
differences. 

First, we put in the zero-lines. These represent 
in-phase conditions for the substructures. 

Second, the substructures themselves interfere, 
and form energy in the grid zones between intersecting 
zero-lines. 

In the perfect case, however, this energy cannot 
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radiate away. It is physically created and trapped as if 
in an "energy bottle." We are CREATING this energy 
at a distance, and storing it in a bottle. If the bottle 
were perfect, we would continue to accumulate energy 
in the grid zones -- notice we are continuing to pour 
energy into both transmitters, and there is zero ordinary 
energy anywhere else except in the grid zone "bottles." 

If we turn off the transmitters smoothly, we 
extinguish the energy in the bottle completely. It is 
sucked right out of there, and the vacuum returns to its 
normal condition. 

If we erratically and nonlinearly turn off the 
transmitters, we destroy the bottle and "dump" the 
energy suddenly. This is exactly like a sudden EMP 
from a nuclear weapon. A sudden pulse of energy is 
freed to radiate and interact in the region where the 
bottle was. 

The high altitude booms off the East coast of the 
U.S. a few years ago were made in precisely this 
fashion, from such a weapon being adjusted and 
calibrated in the Soviet Union. 
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Figure 5. Scalar potential interferometry (between the two sets of bidirectional 
longitudinad EM wavepair functions) produces all EM force fields and waves. 


But let us look at one way to do this sort of thing 
more efficiently. 

Here we show two scalar transmitters (that is, two 
translator /transmitters) which form narrow beams, and 
which cross those beams at a distance. 

In the crossing zone, scalar interference is 
established, making an energy bottle and producing 
trapped or locked in energy. 

If I have a physical target in that crossed zone, I 
can 
literally "fry" the target, for I get all the power inputted 
to the transmitters contained in the bottle zone. I don't 
have any square law losses. 

I can heat a metal object white hot at a distance, 
for example. Because all real bottles are slightly 
imperfect, the real bottle is leaky and some photons 
escape. I can observe the white hot steel in the bottle, 
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and I can record and measure the temperature from the 
escaping photons, by simple radiometric methods. 

Now if I smoothly turn off both transmitters 
linearly, all the energy in the bottle disappears 
immediately. I can immediately reach in and pick up a 
black, cool piece of steel. And that cannot be done with 
ordinary inductive or radiowave heating. 

That has been done in a laboratory on the North 
American continent. 
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Here we show the results of electrical 
nonlinearities in an object which encounters a true 
translated (non-hooking) scalar wave. All objects have 
some electrical nonlinearities in them, and so all act 
partially as translators. 

This means that any real object creates a small 
scalar aura around itself from its continual temperature 
interactions -- from absorbing and radiating ordinary 
EM waves. In addition, the object normally is subject 
to undetected scalar wave radiations, and so it also 
produces a small aura of transverse vector waves 
around itself by translation. 

All real objects accomplish at least a little bit of 
translation. 
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We examine now an object with temperature, 
that is, a normal object continually absorbing ordinary 
EM radiation and continually emitting EM radiation. 


The object has a small fraction of its incident 
energy expressed as a scalar aura around it, because of 
translation. Note that normal detectors will not detect 
this aura, but special two-stage interferometric 
detectors will detect it. Also note that the object 
replenishes- the ordinary radiation flow by its 
translation of some of its incident scalar radiation into 
the normal or "transverse" (so-called) radiation. 
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The entire internal pattern -- all interactions and 
functions of the body -- are precisely present in its 
scalar aura, down to the finest detail. This makes an x- 
ray pale by comparison. 


True psychics actually use the nonlinearity of 
their nervous systems (note the avalanche ion 
discharges across dendrite gaps) and the interferometric 
aspects (note two cerebral hemispheres, connected by a 
corpus callosum) to detect the scalar aura. This is a 
physical fact and not esoteric delusion. To control this, 
however, is normally as difficult as learning to walk a 
high wire and do acrobatics on it. There are not many 
high wire walkers in the world, but it certainly is a skill 
within human control capability and purview. 


T. Galen Hieronymus was absolutely correct 
when he stated that the entire internal working pattern 
of an object is radiated by that object in terms of an 
extraordinary energy, which he called "eloptic" energy. 
It is actually translated scalar wave energy, and entirely 
consistent with present EM theory when the glaring 
errors in its foundations are corrected. 


Shortly I hope we will see instrumentation 
which can directly examine the scalar aura in the finest 
detail, seeing every illness, and simply setting dials to 
radiate the body with gentle, harmless scalar waxes to 
directly correct illnesses. 
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Briefly, let's look at some nice things we can do 
with magnetism. Specifically, let's find out how to 
make magnetic monopoles and use them to do things in 
the laboratory. This again has been done in a 
laboratory on the North American continent. 

First, about all the present science can tell us 
about a magnet is that "a big magnet is made of littler 
magnets." And if we examine one of the smaller 
magnets, it's made of even smaller magnets. This is 
like saying big dirt piles are made of smaller dirt piles, 
and that explains what dirt is. 

However, let's use that with our knowledge of 
the virtual flux vacuum. 

In this slide, we show diagrammatically the 
situation fora common magnet. Note that domains in 
the magnetic material are themselves little magnets, 
and their alignment and vector summation determine 
whether or not there's said to be a magnetic field 
present. Nonzero summation states that there's a 
resultant magnetic vector, and hence an external 
magnetic field. Zero summation states there's no 
external nonzero resultant, hence no external magnetic 
field. 

Actually, there's an external scalar magnetic 
potential field, even when the external vector magnetic 
field is zero. The substructure is still there. 

If we pursue this "big magnets are composed of 
smaller magnets," eventually we reach the quantum 
threshold, and we have a substructure of virtual, 
subquantal magnets in vacuum, in the virtual particle 
flux. At least we conceive each little virtual particle as 
if it were spinning, and hence a little magnet. 

We put a conceptual bag around each little 
virtual magnet. 

In a linear situation, the north pole is as strong as the 
south pole, and so just outside the bag, the poles cancel 
or appear zero. Since the virtual bag appears to be zero 
length to an external macro observer, the poles seem to 
be directly superposed on top of each other, yielding no 
pole at all to the observer. 

However, you and I now know that both poles 
are still in there, in the virtual substructure, and we 
certainly have remaining with us a translated scalar 
magnetic field. 

There's a virtual flux to and from each 
observable particle of charged mass in the observable 
state as shown, but this flux is now scalar in virtual 
magnets, except for nonlinearities in the structures 
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above the quantum level. Thus accelerated portions -- 
atoms with electrons in whirling orbit, spinning 
electrons, protons, etc. -- possess nonzero ordinary 
vector magnetic fields by translation. Again, notice the 
successive interlocking levels of reality, all the way 
from deep in the virtual state into interlocking levels in 
observable state. 
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Now let us look at a non-linear case of the same 
sort of thing. Now the bags are still around the little 
virtual magnets, but they are nonlinear. This means 
that, to an observer outside the bag, one pole seems 
bigger or more powerful than the other. In other words, 
to the quantum observer, this bag appears to be a 
magnetic monopole at a point. 

In the flux still on and off each observable 
spinning charged mass, we now have a steady 
component of "monopoles". If we have a standing 
scalar wave present in a physical material in which the 
nonlinearity exists -- and the scalar waves can even be 
PRODUCING that nonlinearity -- we will have nodes 
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available at which the monopoles will congregate and 
emerge and interact. 

North monopoles will congregate at one node, 
while south monopoles will congregate at the next, and 
so on in alternating fashion. 

That means that, at anyone node, monopoles of 
the same kind are steadily being "deposited" in the 
material. These monopoles strongly repel each other, 
and so the material at that node is increasingly stressed 
in a tensile fashion. 

Eventually the material will be torn apart at the 
node, 
stress relieving the situation. Movement of the 
material will release the nonlinear condition, stopping 
monopole production and deposit. However, at a break 
node, the same kind of magnetic pole will appear on 
each side of the break. 

That is, the breaks will be N-N, S-S, N-N, S-S, 
etc. 

An ordinary magnetic does not do that when it 
breaks. Instead, it breaks N-S, N-S, etc. 
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Again, metal has been broken in a North 
American laboratory utilizing the production and 
deposit of magnetic monopoles in this fashion. 

On this slide we show what was done. 

An ordinary bar of steel was exposed to standing 
scalar 
waves in a nonlinear situation, depositing magnetic 
monopoles at the wave nodal points in the metal bar. 
The breaks occurred as shown on this slide. 

Much of what I am presenting is based on 
certain experiments accomplished in experimental 
laboratories here and abroad. Most of the mechanisms 
have actually been produced in the lab. However, 
these are proprietary labs and I cannot violate trust and 
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reveal the precise construction details utilized. In some 
cases I have not seen the precise constructions, but only 
the direct results. 

But ironically, the production of magnetic 
monopoles -- which has fiercely resisted the normal 
scientific approach -- yields readily to the new 
approach. 
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We now show schematically how to produce an 
inertial field, or antigravity. Also an inertial space 
drive can be produced in this manner. 

This again has been done in a North American 
laboratory. In fact, inertial fields have been produced in 
more than one lab here in North America. 

In the setup shown here, three translator/ 
transmitter projectors are used and oriented so as to 
give three-dimensional interference, or interference 
along all three spatial axes. 

By controlling the substructures of the three 
projectors all together, one can control the precise 
phasing in all substructures, with respect to a common 
time reference. 

By this means, a unilateral force can be created 
of each and every charged mass particle (that is, on 
each proton) in the nucleus. 
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Since we know that the neutrons and protons in 
a nucleus of an atom are continually interchanging, one 
into the other, back and forth, all of the nucleons can be 
treated as "diffuse protons" for mass purposes, and 
scalar wave interaction purposes. 

Thus if we have the correct pattern to affect 
protons, we can control the phases of the substructure 
waves of the projectors so as to produce unilateral, 
parallel forces on and of each spinning proton in the 
nucleus. 

This means we can produce unilateral thrust in 
an object exposed to the triad interference of the 
projectors. 

In short, this produces antigravity. If sufficient 
force is produced, the test object in the interference 
zone simply lifts itself off against earth gravity. This 
has been done in North America. 

If we phase the projectors so that 
counterbalancing forces are produced on each proton, 
we can either make the proton "lighter" inertially or 
"heavier." 

In fact, we could "freeze" a common pistol so 
that it could not be moved and its trigger could not be 
pulled, simply by sufficiently increasing its inertia. 
This was done in experimental demonstrations in 
Toronto, Canada in 1969, and witnessed by the Chief 


of the Homicide Squad of the Toronto police. It was 
his pistol that was frozen for the demonstration. 

If the projectors themselves are on board a space 
capsule, for example, they can produce such a 
unilateral thrust in and of a central mass or disc 
attached to the of the craft. By this means, an inertial 
spacedrive can be built. 
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Now let us look at some of the effects on 
humans, when radiated with a true scalar wave beam 
from a translator/transmitter. 

First, the human nervous system is highly 
nonlinear. Essentially, across billions of synapses, 
sudden ion discharges -- analogous to spark discharges 
-- are continually or periodically occurring. Brain 
waves, for example, are not waves along wires; instead, 
they are waves of avalanche discharges across 
tremendous numbers of nerve cell gaps. 

The central nervous system is thus highly 
nonlinear, and the gap firings of the nerve endings act 
as translators. 

These translators partially translate incident 
scalar waves, so that additional transverse matter waves 
-- or ordinary energy inputs -- occur in the ion 
discharges. 

Thus additional energy is being added to the 
nervous system by incident scalar waves. 

Many long-term effects of the environment on 
the body are gradually kindled in this fashion, even 
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over a period of years. 

For a stronger dosage of scalar waves, the 
nervous system experiences "jamming" of its signals. 
This leads to four basic "noise jamming" effects. 

If a small dose is absorbed, the interference is 
slight. One feels as if one had taken a whiff of 
anaesthesia -- an unreal, dreamy feeling. 

If a slightly larger dose is absorbed, the 
interference is moderate. Now the single channel 
system -- the motor system -- goes, and the individual 
is paralyzed. Mentally he is barely conscious, in a sort 
of hypnogogic, waking dream state. Any tendency 
toward epileptic seizure or other nervous disorder may 
surface here, as may heart palpitations or even heart 
failure. 

For a heavier dosage yet, the interference is now 
strong. Now the multiple systems start failing. 
Consciousness is lost and the individual is in a deep 
coma. In addition, seizures and convulsions, and loss 
of control of some body functions, may occur. The 
autonomic nervous system is keeping the heart beating 
with difficulty and keeping the body gasping for breath. 

For a very strong dosage, the entire nervous 
system fails and death results almost immediately. 
This is quite similar to the effects of nerve gas. 

These are the four major symptoms of scalar 
wave radiation of the body and translating absorption 
by the nervous system in an uncoordinated fashion. 
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If we now add precisely patterned modulations 
to the substructure waves of the scalar zero vector 
beam, we can induce deliberate patterns in the dosage 
absorbed by a biological system. 

As Kaznacheyev's experiments showed, any 
death or disease pattern can be induced upon an 
electromagnetic carrier -- specifically, upon the near- 
ultraviolet as an example. Some of his experiments 
were duplicated at the University of Marburg in West 
Germany, utilizing infrared carriers. These patterns 
can be dumped into cell cultures, eventually kindling 
the pattern of death or disease in the target cells. 
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The same can be done to a human from an 
external source. The major entry point is the 
acupuncture system, which reacts to scalar waves and 
transfers them to the nervous system for translation. 

Pavlita, Czechoslovakian engineer, has built 
"psychotronic generators" for over 30 years that affect 
the human body. Adamenko, Soviet physicist, found 
that the acupuncture points formed groupings or 
plexuses that were frequency sensitive. In other words, 
certain frequency bands affect one plexus more than 
others. Further, these acupuncture points are known to 
be connected to effects produced at remote locations in 
the body. 

Pavlita stated he had found 64 different sensitive 
"points" on the body, and had succeeded in building a 
generator for each. If by his points he meant 
Adamenko's plexuses, then frequency patterns can be 
created that affect certain acupuncture groupings -- and 
thereby certain specific body locations and effects -- 
more than others. 

It thus appears reasonable that, by placing the 
proper frequency pattern in the modulations of the 
substructure waves feeding into the translator/ 
transmitter, the scalar ray or beam can be made highly 
selective as to body part affected and the effect 
generated or kindled in the body. 

By this means, specifically tailored attacks on 
the body can be created. 

Strong emotions such as sheer terror, 
overpowering rage, blind panic, etc. can be induced. 
Or physical effects such as epileptic seizure, loss of 
control of internal functions, loss of muscular control, 
severe weakness, specific failure of an individual organ 
such as the heart or liver, or blackouts and comas can 
be induced. In addition, patterns for specific toxins and 
diseases can be induced. With a strong absorption, 
these changes can be effected quickly. Imagine 
bubonic plague developing in 30 seconds, for example, 
or the effects of a cobra bite developing in 10 seconds. 

If the individual is placed in crossed interference 
beams (that is, in the interference zone of a scalar 
interferometer), strong effects can be produced 
essentially instantly, including instantaneous death. 

Of course BENEFICIAL effects can also be 
accomplished. As instrumentation is developed, one 
should be able to scan the aura, do a computerized 
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readout to show the different medical problems either 
developed or developing in the body, have the 
computer compose a "cancellation or offsetting 
pattern," and radiate the body with a totally beneficial 
pattern, customized for that particular condition at that 
particular time. One should be able to quickly cure 
cancers and leukemias, for example, even of the brain 
and of the bone marrow. One may even be able to 
quickly reverse the effects of aging; at least there is no 
foreseeable reason why it should not be possible. 

The new technology is a very powerful tool, and 
it can be used for either good or bad, depending upon 
the intent of the developer and the user. 
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Here we show another use of the scalar beam 
technology already developed by foreign powers. 

A modified track radar -- either continuous 
wave or pulsed -- transmits a scalar wave beam. It 
radiates an incoming hostile aircraft, keeping the beam 
on it, and kindling energy in the nonlinear electronic 
circuits of the aircraft by translation. Communications, 
navigation systems, avionics systems, electronic fuze 
systems, ignition and control systems, airborne radar, 
missile armament electronics, etc. are all vulnerable to 
this translation kindling of internally jamming energy 
from the incident scalar beam. 

The electronics can be knocked out and the 
aircraft knocked down. 

The pilot himself is also vulnerable because of 
his highly nonlinear central nervous system. 

Some or all of the eight F-111's mysteriously 
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lost in 
Vietnam may have been bagged by modified SA-2 
FANSONG radars, using this effect. 


Next Slide 


http://www.cheniere.org/books/part4/s53.htm (2 of 2)24.11.2003 21:33:50 


The Tom Bearden Website 


The Tom Bearden 
Website 


SLIDE 54. 


TACTICAL AIR-TO-GROUND USAGE 


XLTR ( 


ALTR 
AIRBORNE JAMMER 


|\ RADAR TARGET 


—-—-- » 


—_ 
a 


As shown on this slide, the technology is also 
usable from aircraft against ground targets, particularly 
ground-based radars and communications systems. 

As shown, the aircraft has a modified jammer, 
able to emit a beam of scalar energy from one or more 
translator/transmitters. 

By simply training a beam on the radar, eventually the 
radar can be knocked out. That is the simplest use. 

A more sophisticated usage is provided by more 
than one translator/transmitter, acting as a scalar 
interferometer. 

In this mode, each translator/transmitter emits 
multiple scalar carrier frequencies. Two Fourier 
expansions are established, so that a three dimensional 
"pall" or sphere of interference-zone energy is 
established. By pulsing or phasing, this ball is moved 
to strike the location of the radar, delivering a large 
burst of energy to it and knocking it out. Alternatively, 
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the energy bottle is "dumped" when it reaches the 
targeted radar or its near vicinity. 

A still better way is to fire one Fourier scalar 
pattern directly at the target radar, then fire a second 
pulse faster so that it overtakes the first directly upon 
the target. (The ensemble of such a pattern acts as a 
soliton, and its velocity is controllable by controlling 
the amplitude of the pattern generated). 

When the second scalar overtakes the first, a 
sharp interference is formed, with a fast energy bottle, 
which is then nonlinearly dumped in microseconds or 
milliseconds. In this fashion, all the energy put out by 
the jammer is delivered directly upon and into the 
target in one sharp EMP pulse, much like that from a 
small nuclear explosion. The target is destroyed. 

Note that such a weapon can be utilized against 
tanks, vehicles, explosives, missiles, ammunition, 
bridges (the airblast), bunkers (the blast can occur 
INSIDE the enclosure), ships, planes, personnel, and 
targets of varied types. 

The Soviets have had such secret weapons for 
years. 

One additional country has them also. 
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Here we show diagrammatically what a modified 
Soviet integrated weapons display for a modified 
jammer might be, to employ scalar interferometer 
weaponry. 

As the "main bang" is emerging from the antenna 
of the 
target radar on the ground, the phi-field from it reaches 
to infinity, including through the aircraft with a finite 
magnitude. In the alrcraft, two channels act in 
interferometer fashion as a scalar detector for phi-dot. 
The main bang creation (phi-dot) is detected, and 
displayed as the leftmost pulse. 

At that time, a computer time-base starts 
clocking off microseconds. 

At some time later, the third channel, acting as a 
normal receiver, receives the ordinary "Hertz" pulse 
from the radar, which has traveled to the aircraft at the 
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speed of light. 

The computer converts elapsed time between the 
scalar pulse and the Hertz pulse to range. 

Azimuth and elevation angle to the radar are 
obtained by normal angle tracking. 

At this time, the computer has the exact 
coordinates of the radar, allowing for motion of the 
aircraft during the lapse time. 

The computer switches the interferometer into 
transmit mode, and arranges amplitude patterns to 
target the radar. 

It fires the first scalar pulse, then fires the second 
so as to create the full EMP directly upon the target. 

The EMP flash occurs, destroying the radar. 

At that time, another target can be processed. 

In a more advanced weapon, scanning may be 
used to detect, locate, target, and engage multiple 
targets, including incoming air-to-air and surface-to-air 
missiles, one after another. 

The same weapon is usable against a variety of 
aerial and ground based targets. 

The major weapon is the electronic emitter, not a 
missile or ordinary ordnance. 

Hordes of such special "jammer aircraft" now 
become a potent force on the battlefield, destroying all 
before them with annihilating ray weapons. 

Star war is a reality now. 

The High Frontier is already seriously obsolete. 

Our entire defense establishment is completely 
vulnerable to these weapons at present, for we have not 
developed countermeasures or defenses. 
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On this slide we show another effect which can 
be obtained. We can make an airplane invisible to 
ordinary radar. 

Imagine now the same "jammer" type aircraft 
with three channels, one for use in scalar 
interferometry and one as an ordinary channel. 

This time, a Fourier interference pattern is 
established around the aircraft, so this establishes an 
"energy bottle" around the plane. We specifically 
arrange this bottle in the frequency band of the hostile 
radar we wish to avoid. For multiple bands, we 
establish multiple bottles -- this just requires more 
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frequencies or more translator/transmitters. 

The beam from the ground radar now strikes the 
energy bottle, and its energy enters and is trapped in 
the bottle grids. Since the bottle is leaky, the incident 
energy gradually disperses and "leaks" out all around, 
with very little emerging energy. 

The ground radar receives no return pulse or 
reflection. 

Therefore it sees no target. 

The same interferometer system is usable both 
in this defensive screen fashion and in the attack 
fashion previously discussed. 

Use of this system has been demonstrated 
internationally. 

An energy bottle has been created in a North 
American laboratory as well. 
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As is well-known, for years the Soviets have 
blanketed the world with large, powerful transmitter 
signals in the communications band, referred to as the 
"Woodpecker" signals because of the staccato noise the 
chirped signals make to the ear. The carriers have been 
modulated with known harmful bioactive ELF 
frequencies. At least some effects have been noted on 
humans from these signals, and other human effects are 
suspected but not proven. 

In addition, evidence exists that such 
transmitters, utilized in the scalar transmission mode, 
may have been used to cause earthquakes and to 
control the weather. High altitude bursts off the coast 
of the Eastern United States and Canada, over 
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Timmons, Ontario, Canada, and off the coast from St. 
Petersburg, Florida have occurred also. 

Mysterious "blackouts" of U. S .satellites -- and 
British satellites -- have occurred. These would be 
difficult to explain as the result of illumination from a 
ground laser, but easily explained as the result of 
illumination from a ground-based scalar beam or scalar 
interferometer. 

Strange patterns of micro sky quakes and micro 
earthquakes occurred at various locations throughout 
the U.S. just before and shortly after the death of 
Leonid Brezhnev. These strongly appear to be 
connected with the adjustment of a scalar interference 
pattern -- a gigantic "energy bottle" across North 
America, as shown on this slide. 

Shortly after this suspected adjustment and 
alignment, the underground net in the U.S. detected the 
emergence of numerous ELF-modulated signal carriers 
throughout the U.S., generally utilizing carriers in the 
vicinity of 40 MHz. Locations of the apparent 
transmitters were such places as Atlanta, North 
Georgia, St. Petersburg, Florida; Mississippi; Alabama; 
in the vicinity of Washington, D.C.; near Boston; 
around the Great Lakes; Michigan; in the Pacific 
Northwest (Washington and Oregon); and in both 
northern and southern California. 

Researchers knowledgeable of the Soviet 
woodpecker signals and ELF modulations detected and 
reported these signals. 

Physical effects were reported and correlated to 
the signals, including wakefulness at night, 
restlessness, fatigue, headaches, nausea, ringing in the 
ears, anxiety, disturbed dreams, etc. 

What appears to have occurred is the adjustment 
and 
alignment of a vast scalar interference pattern across 
the U.S. Recall that energy emerges in each grid, by 
phase interference between the composite substructure 
waves of the scalar beams. 

Thus the Woodpecker "over-the-horizon radars," 
as accepted 
by Western intelligence analysts, may have acquired a 
diabolical new strategic capability. 

It is as if the Soviets had been permitted to build 
a vast network of transmitters directly on U.S. soil, for 
hostile employment against U.S. citizens. 

Shortly after the net was aligned, a curious 
pattern of weather assaults on the U.S. began. 
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Storms assaulted California unceasingly. Then 
they roared across the Rockies, dipping sharply down 
to hit the Texas Panhandle, and bending northeast 
again to assault the South and the East. 

The mighty jetstreams themselves were diverted 
and "kinked" into this looped, distorted pattern. 

And the storms and floods assaulted the U.S. one 
after the other in this highly unusual fashion. 

I maintain that the virtual transmitter net, just 
established by the Soviets and adjusted in on the U.S., 
was tested in the weather control mode. If so, it proved 
highly effective. Imagine what would have happened 
to the U.S. if it had been unleashed full force, and not 
just "gently tested." 

And imagine what happens when disease, death, 
and nervous system disturbances are modulated upon 
these blanketing signals. The "transmitters" for the 
patterns are in each grid, all across the U.S.! And there 
are no physical transmitters there to destroy. 

A counter is needed quickly. A simple one 
would consist of recording the signals in each grid 
zone, analyzing the substructure, reversing the signals 
and their structured patterns 180 degrees, and feeding 
the "cancellation signals" out in each area. 

A great strategic Russian weapon of devastating 
power and potential is now operating directly on U.S. 
soil. The need for a crash countermeasures program is 
urgent. 

In 1975 Brezhnev had introduced to the SALT 
talks the 
strange proposal that we should also consider 
outlawing the development of new weapons more 
frightful than the mind of man 
had ever imagined. We didn't know what the Russians 
were talking about. When we asked them later what 
weapons they meant, they referred vaguely to weapons 
of an electromagnetic nature. 

The presentation I have just given you is part of 
what Brezhnev meant. 


Next Slide 
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CONCLUSION 


In conclusion, today I have released a number of 
powerful mechanisms that result from the new 
technological concepts. Many of these were originally 
discovered -- at least in rudimentary form -- by Nikola 
Tesla. In the West, the suppression of Tesla led to the 
suppression of these effects. And our knowledge of 
them went to the grave with Tesla. 

After World War II, the Soviet Union mounted a 
massive campaign to obtain all the scientific literature 
of the West and 
thoroughly digest it. Great centers were set up, and 
thousands 
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of PhD's devoted to this purpose. Gradually they 
synthesized 

this technology from the errors in EM foundations they 
uncovered, and from obscure, ignored papers published 
in the orthodox 

Western scientific literature. 

They rediscovered the technology of Tesla, 
Moray, and 
Rogers. And they have highly weaponized the effects, 
and adjusted and aligned the weapons upon us. 

Now the radical movements are onto part of this 
technology. As late as about six months ago, one such 
group discovered how to build a translator and a scalar 
beam projector. Excitedly, they planned to build them 
the size of a large pistol, powered by a portable battery 
pack, and sell them to street criminals to kill or stop the 
police. They planned to get rich by this illicit means. 
At that time, a personal friend of mine, who moves in 
underground circles, was attempting to purchase one of 
the prototypes for my analysis. Fortunately, the 
inventor stepped into the beam of one of his devices 
and was almost killed. This frightened the group, and 
at least for now they have desisted. But be 
forewarned: this technology is coming down the pipe, 
and the police establishments in the West are in for the 
shock of their lives if the scientific community does not 
wake up and prepare defenses. 

Again I urge my fellow colleagues to experiment 
vigorously with these new concepts, but build 
equipment for the benefit of man. Insect control, 
disease elimination and control -- both are noble 
purposes. Defense against the hostile use of such 
devices is also a fitting purpose. 

We are in the final days, and the final technology 
is upon us. It is a stupendous tool for either good or 
bad, and assuredly it will be utilized for both means. I 
call attention once again to the fact that my ultimate 
purpose is to use this technology benevolently to 
achieve mind linkage, and elevate man from his present 
brutish state to the lofty state that is his destiny and his 
true God-nature. 

For better or worse, Tesla technology is once 
again loose in the world, this time for good, and on a 
massive scale. 

Let us prepare ourselves for a wild canoe ride, 
for the real white water lies just ahead. 
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Thank you for your attention, and good evening. 
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Captain Michael H. Smith, USN 
Commander, NSWCDD 


Dahlgren first launched research and development efforts de- 
voted to harnessing the power of electromagnetic energy over 
40 years ago. From early work with voltage multipliers and pulse- 
powered technology, to today’s high-energy lasers and high-pow- 
er microwave technologies, the Naval Surface Warfare Center, 
Dahlgren Division (NSWCDD) has led, and continues to lead, 
cutting-edge directed-energy research, development, testing, and 
evaluation. Our commitment in this area only grows stronger— 
evidenced by our chartering of the Directed Energy Warfare Of- 
fice (DEWO)—in order to provide increased focus on warfighting 
applications of these technologies. 

Today’s military forces face a wide array of challenges in di- 
verse operating environments around the world. Directed ener- 
gy offers unique and flexible options to address today’s challenges, 
as traditional kinetic weapons are often of limited value in peace- 
keeping missions and in urban environments, where restricted 
rules of engagement typify the norm. Kinetic weapons can also be 
more costly or ineffective to employ against asymmetric threats. 

The Chief of Naval Operations (CNO) recently placed add- 
ed emphasis on directed energy and on expanding the range of di- 
rected-energy capabilities. In response, scientists and engineers at 
NSWCDD are actively developing prototype systems in a num- 
ber of areas that you will read about in this issue—areas that have 
been successfully demonstrated and tested in our Navy laborato- 
ries and ranges. 

In this issue of The Leading Edge magazine, you will trace the 
rich history of directed-energy work at Dahlgren, gain insight into 
directed-energy weapons already fielded or being readied for the 
field, and learn about prototypes that show real promise for pro- 
viding incredibly effective offensive and defensive directed-ener- 
gy solutions. For example, scientists and engineers at NSWCDD 
are leading the way toward realizing small, lightweight radio fre- 
quency (RF) transmitters using high-power, solid-state switching 
amplifiers for the development of counter-improvised explosive 
device detection and neutralization systems. You will also learn 
about diverse applications of directed-energy technology—such 
as research and testing of laser glare devices and laser eye protec- 
tion—and have the opportunity to gain a better understanding of 
the Department of Defense (DoD) acquisition framework and the 
challenge of maintaining cost and schedule estimates while deliv- 
ering weapons systems that are critical to the warfighter. 

From lasers to high-power electrical vehicle-stopping systems, 
I am sure you will be fascinated and, along with me, be impressed 
with the advancements our scientists, engineers, and technical 
staff are achieving in the directed-energy arena to support of our 
men and women in uniform. 
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DIRECTED-ENERGY TOPICS IN THIS ISSUE 


Dale Sisson 
Head, Electromagnetic and 
Sensor Systems Department 
NSWCDD Dahlgren, Virginia 


Welcome to our Directed Energy issue of the Leading Edge 
magazine. This issue represents the third in a trilogy of issues 
covering the truly fascinating and incredibly challenging area 
of naval warfare in the operational electromagnetic environ- 
ment. In our first issue, we covered the full range of operational 
and readiness implications when operating in the electromag- 
netic environment. Then, in our second issue, we highlighted 
the complexities and dynamics of providing relevant and effec- 
tive sensors and radars to our warfighters. Now, we focus on 
directed energy and relate how the Naval Sea Systems Com- 
mand (NAVSEA) Warfare Centers, and the Naval Surface War- 
fare Center, Dahlgren Divisions (NSWCDD’s), in particular, 
are working on state-of-the-art directed-energy weapons capa- 
bilities for the warfighter. 

In this issue, we first look back to the early years, decades 
ago, when directed-energy weapons research began. We exam- 
ine the history of directed energy, and we cover significant dis- 
coveries and achievements made by NAVSEA Warfare Center 
scientists and engineers, and others in the scientific communi- 
ty. We then relate information about several of our current di- 
rected-energy initiatives, and about how we're working hard to 
solve some of the most complex technical challenges associat- 
ed with directed-energy weapons. We highlight how others in 
the Navy, such as the Naval Medical Research Unit in San An- 
tonio, Texas, are also conducting research into directed ener- 
gy and how our forces can better protect themselves from the 
effects of directed energy. We show how directed energy can 
be employed in a variety of offensive and defensive, lethal and 
nonlethal situations. We explain how directed-energy weapons 
work and how they can be employed in various environments 
against a wide range of situations. Lastly, we look forward as we 
provide technical and strategic leadership for the efficient and 
effective development, acquisition, and fielding of directed-en- 
ergy systems for the warfighter. 

So, if you want to learn about what the NAVSEA Warfare 
Centers and others in the Navy are doing in the area of directed- 
energy weapons, look no further than this issue of the Leading 
Edge magazine. I’m confident that you will be impressed by the 
progress made in this most important technology field. 
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NAVAL DIRECTED-ENERGY WEAPONS — 
No LONGER A FUTURE WEAPON CONCEPT 


By David C. Stoudt 


Dr. Stoudt is the Distinguished Engineer for Directed Energy (ST) 


and the NAVSEA Technical Warrant for Directed Energy and Electric 
Weapon Systems. 


Directed-energy weapon (DEW) technologies typically take the form of high- 
energy lasers (HELs), high-power microwaves (HPMs), and charged-particle beams. 
This article focuses on the first two technology areas, as they have reached the point of 
being ready for operational testing and evaluation, and in some cases, operational use 
on the battlefield. DEWs have been popularized in science-fiction writings for over a 
hundred years. The Department of Defense (DoD) has been investing in their develop- 
ment since the 1970s. This article will not go into technical depth regarding the various 
directed-energy (DE)-related efforts currently underway in the Navy, but rather, it will 
overview DE areas under development and relate recent Navy leadership activity. Oth- 
er articles in this issue of The Leading Edge magazine will provide the reader with much 
greater technical and programmatic details on various DE efforts. 


HIGH-ENERGY LASER WEAPONS 
HEL weapon systems have been envisioned for a great many years, to include be- 
ing referred to as Martian “Heat Ray” weapons in H.G. Wells’ epic novel The War of the 
Worlds, originally published in 1898. In reality, a high-average-power laser weapon sys- 
tem is very similar to a “heat ray’, or even a blow torch. During the early years of DoD 
investments in DE technology, the Navy led the development of HEL with the creation 
of the world’s first megawatt-class, continuous-wave, Mid-Infrared Advanced Chemi- 
cal Laser (MIRACL), located at White Sands Missile Range (WSMR). Roughly 80 years 
after the work of H.G. Wells, the U.S. Navy tested the MIRACL laser and ultimately 
used that laser system to engage static and aerial targets in the desert of WSMR in the 
following years. While that laser proved to be the wrong choice for the Surface Navy's 
_ self-defense mission, it did spawn work by the Air Force on the Airborne Laser (ABL), 
and the Army on the Tactical High-Energy Laser (THEL). In 2000 and 2001, the THEL 
Ppoeccesstuly shot down 28 supersonic Katyusha artillery rockets and 5 artillery shells. 


In 2010, the ABL successfully engaged and de- 
stroyed tactical ballistic missiles during the boost 
phase of their flight. All three of these laser sys- 
tems—the MIRACL, the ABL, and the THEL— 
are chemical lasers that utilize toxic chemicals 
and operate in less than optimal wavelengths that 
make them a poor choice for most naval applica- 
tions. The MIRACL is shown in Figure 1. 

Recent advances in solid-state lasers, to in- 
clude fiber lasers, have moved these electric la- 
sers to the forefront of the Department's research 
and development (R&D) for near-term HEL ap- 
plications in the services. The Navy has particular 
interest in electric lasers, to include the free-elec- 
tron laser (FEL), for shipboard self-defense and 
force protection applications. The speed-of-light 
delivery of HEL energy can defeat the high-g ma- 
neuvers of newly developed foreign antiship 
cruise missiles (ASCMs). Thus, the Office of Naval 
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Research (ONR) started an FEL Innovative Naval 
Prototype (INP) program in FY10, with a goal of 
reaching the output power of 100 kW. The even- 
tual goal of the FEL program is to reach the multi- 
megawatt power level with wavelength selectivity. 
The Naval Sea Systems Command (NAVSEA) Di- 
rected Energy and Electric Weapons Program 
Office (PMS 405) has been actively developing a 
fiber laser-based Laser Weapon System (LaWS) 
that could be a retrofit to augment the current ca- 
pabilities of the Close-In Weapon System (CIWS) 
currently deployed on many surface combatants. 
The Naval Surface Warfare Center, Dahlgren Di- 
vision (NSWCDD), is the Technical Direction 
Agent and lead system integrator for PMS 405 on 
the LaWS program. The Naval Air Systems Com- 
mand (NAVAIR) has interest in compact, solid- 
state HEL systems for aircraft self-protect and 
air-to-ground engagements, and will be starting a 


Figure 1. Mid-Infrared Advanced Chemical Laser (MIRACL) 
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fiber laser-based ONR Future Naval Capability ef- 
fort in FY12. LaWS is shown in Figure 2. 


Like lasers, microwave weapons have been fan- 
tasized about ever since the invention of microwave 
power generators. In fact, in 1932 it was generally 
recognized by the British government that bomb- 
ers, ostensibly German bombers, would be able to 
penetrate British air space and bomb its civilian 
population and infrastructures. In 1934, the Air 
Ministry initially asked Robert Watson-Watt, of 
the National Physical Laboratory, if he could build 
a “death ray” that could kill enemy pilots or deto- 
nate bombs while they are still on the planes of en- 
emy aircraft. Such a “death ray” had been proposed 
to the Air Ministry by Harry Gindell-Mathews 
10 years earlier in 1924. Watson-Watt, a former 
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meteorologist who had become an expert on ra- 
dio signals, suggested that energy reflected from an 
aircraft could be used to locate it. His experiments 
were successful and RADAR (radio detection and 
ranging), a name coined by the U.S. Navy in 1940, 
was born. While RADAR is not a DEW in the way 
they are thought of today, its roots can clearly be 
traced to the military’s desire for such capabilities. 

The Navy’s HPM, or high-power radio-frequen- 
cy (RF) systems, have been progressively increasing 
in power density to the point where it is now feasi- 
ble to integrate the technology into weapon systems 
for deployment. While initial HPM applications 
suffered from their inability to obtain militarily 
useful outcomes, either due to technology limita- 
tions, difficult concept of operations (CONOPS), 
or inherent robustness of potential target systems, 
many feasible military applications for using HPM 


Figure 2. Laser Weapon System (LaWS) 


devices have surfaced over recent years to include 
nonlethal, antipersonnel weapons and nonkinetic, 
antimateriel weapons. While these concepts of- 
fer unique capabilities to the warfighter due to the 
nonkinetic effects they generate, other warfighting 
concepts—such as stopping vehicles, or countering 
hidden roadside bombs or improvised explosive de- 
vices (IEDs)—are difficult to achieve by any other 
means. The multifrequency Radio-Frequency Ve- 
hicle Stopper (RFVS) system is shown in Figure 3. 
In addition, the difficulty in overcoming the 
propagation losses associated with HPM has driv- 
en some concepts into platforms such as un- 
manned aerial vehicles (UAVs) or cruise missiles 
that deliver the HPM device to the target for a 
close-in engagement. Over the past 10 years, field- 
testable prototypes have been developed to dem- 
onstrate the operational utility of these concepts, 
and in some cases, those prototypes have or will 
be deployed operationally to support our troops in 
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theater. It is only through the hard work and perse- 
verance of the Naval Research Enterprise (NRE), as 
well as other DoD laboratories, that concepts that 
were once only laboratory curiosities are now mak- 
ing their way onto the battlefield and contributing 
to the fight. 


FOREIGN DIRECTED-ENERGY WEAPON 
(DEW) DEVELOPMENT 

While the United States has been very active in 
this warfighting area, significant foreign DEW de- 
velopment also has elevated the need for the Navy 
to afford these threats a higher priority. This can be 
done either by incorporating the necessary DEW 
countermeasures into weapon systems, platforms, 
and critical infrastructures, or by adapting the 
CONOPS and tactics, techniques, and procedures 
(TTPs) employed by our armed forces to proper- 
ly account for those foreign DEW systems. Mate- 
riel developers need to understand how this threat 


Figure 3. Multifrequency RF Vehicle-Stopper (RFVS) System 
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is evolving and properly address it during the de- 
sign of their systems. They also need to address DE 
in the development of their system threat assess- 
ments. There has been movement on the HPM side 
to modify existing military standards, such as MIL 
STD 464' and others, to now include information 
on potential HPM threats. For example, in the HEL 
arena, work has been accomplished in the develop- 
ment of protective measures for eyes; however, this 
threat needs to be considered during the system 
development process. It is well known that build- 
ing in countermeasures is much cheaper during 
the initial development of a system, vice trying to 
retrofit systems with countermeasures once a new 
threat is on the battlefield. As analysts evaluate the 
foreign development of DE technologies, and the 
trends become clearer, it is the responsibility of the 
acquisition community to take this threat into con- 
sideration and ensure that weapon systems, plat- 
forms, and infrastructures will be available and 
at full capability when needed. By accounting for 
foreign threat developments, assessing blue force 
susceptibilities and vulnerabilities, and adopting 
appropriate measures to negate or counter these 
threats, naval forces will avoid technological sur- 
prise on the battlefield in the future. 


REQUIREMENTS 

The DE programs briefly mentioned in this 
article, and covered more deeply in this and oth- 
er publications, offer warfighters unique capa- 
bilities not currently found in their arsenal. The 
continuing problem, however, is matching those 
unique capabilities to vetted operational require- 
ments. The DE technical community has made 
great strides in helping the operational communi- 
ty understand the capabilities of DE weapons and 
their potential military effects on targets. The lack 
of formal requirements, however, has yielded more 
of a technology push—rather than an operational 
pull—of various DE capabilities. Progress has been 
made, but more effort is required if DE capabilities 
are to be developed and transitioned between sci- 
ence and technology (S&T), and formal programs 
of record. Notwithstanding, the current outlook 
and trends are positive. 


A RESURGENCE OF NAVY INTEREST IN 
DIRECTED ENERGY 

The Navy’s interest in DEWs for future mari- 
time operations has increased in recent years due 
to a number of weapons development successes. 
Recognizing the importance and value of DEWs, 
NAVSEA reestablished the Navy Directed Ener- 
gy Weapons Program Office (PMS 405) in 2004. 
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Accordingly, PMS 405 was designated as the point 
of contact for matters related to DE and electric 
weapon systems (EWS) development and acqui- 
sition initiation for NAVSEA, and for matters 
being coordinated with other federal agencies and 
military services. PMS 405’s mission is to transi- 
tion technology from the laboratory to prototype/ 
advanced development/testing for operational de- 
velopment and use.”* 

The Navy also established its first formal ex- 
ecutive position for DE (ST-level), the Navy’s Dis- 
tinguished Engineer/Scientist for Directed Energy, 
at NSWCDD in August 2004. Following the es- 
tablishment of this position, NAVSEA then for- 
mally established a Technical Authority Warrant 
for Directed Energy and Electric Weapon Systems 
(DE&EWS)—Surface Ships in July 2008. The scope 
of the warrant includes the transition of S&T de- 
velopment to weapon system development of le- 
thal and nonlethal capabilities associated with the 
DE&EWS for Surface Ships.* This included, but 
was not limited to, the following: 

e Laser Weapon Systems 
¢ High-Energy Lasers 
¢ Solid-State Lasers 
¢ Free-Electron Lasers 
« Femtosecond Ultrashort Pulse Lasers 
¢ Laser-Induced Plasma Channel 
¢ Lethality/Vulnerability 
Electromagnetic Rail Gun Weapon System 
High-Power Microwave 
¢ Active Denial System 
¢ Laser-Guided Energy 
Maritime Directed Energy Test Center 
Electromagnetic Launch of Weapons (ex- 
cluding the Electromagnetic Aircraft Launch 
System (EMALS)) 

Then, within the NAVSEA Warfare Center En- 
terprise, Warfare Center leadership established two 
technical capabilities (TCs): an NSWCDD TC for 
DE systems research, development, test, and evalu- 
ation (RDT&E); and a Naval Surface Warfare Cen- 
ter, Port Hueneme Division (NSWCPHD) TC for 
in-service engineering, test and evaluation (T&E), 
and integrated logistics support to DE systems. 
NSWCDD leads all S&T and RDT&E for the devel- 
opment and weaponization of DE systems for sur- 
face, air, and ground environments. It also leads the 
development of offensive and defensive DE technol- 
ogies needed to characterize and exploit vulnerabil- 
ities, provide weapons, and protect against attack. 
NSWCDD provides the technologies, devices, and 
systems designed to create or control electromag- 
netic energy used to cause persistent disruption or 
permanent damage by attacking target materials, 


electronics, optics, antennas, sensors, arrays, and 
personnel, including nonlethal applications. NSW- 
CPHD provides in-service engineering, T&E, and 
integrated logistics support to DE systems through- 
out the system life cycle. 

The Navy further demonstrated increased 
interest in DE when Assistant Secretary of the 
Navy (Research, Development & Acquisition 
(ASN(RDA)) designated NAVAIR offensive and 
defensive leads for naval aviation DE activities: 

¢ Program Executive Officer for Unmanned 

Aviation and Strike Weapons (PEO(U&W)), 
assigned as the offensive DE lead for naval 
aviation 

e PEO for Tactical Aircraft Programs (T), as- 

signed as the defensive lead for naval avia- 
tion 

Concerning future initiatives, the Chief of Na- 
val Operations (CNO) tasked the Strategic Studies 
Group (SSG) to examine a topic entitled “Mari- 
time Operations in the Age of Hypersonic and Di- 
rected-Energy Weapons.”* The intent of the study 
was to provide Navy leadership with an under- 
standing of where DE technologies and weapons 
are today and how they might influence future 
maritime operations. The theme of the study was 
completed during FY10, the results of which dis- 
cuss many DE concepts, as well as tactics for the 
employment of DE capabilities. The study’s find- 
ings are currently under review and consideration 
by senior Navy leadership. 
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CONCLUSION 

While H.G. Wells’ The War of the Worlds nov- 
el and television programs like Star Trek popular- 
ized the notion of using DE for weapons in years 
past, today— through persistent DEW RDT&E— 
Navy leadership is realizing the great potential that 
DEWSs offer naval warfighters and homeland de- 
fenders. The scientific and technical advances the 
Navy has made in HEL and HPM in recent years 
have been nothing short of extraordinary. More- 
over, future technological and engineering advanc- 
es undoubtedly will result in profound differences 
in our nation’s future warfighting capabilities. Na- 
val DEWs, therefore, are no longer just a future 
weapon concept...they are here today. 


REFERENCES 

1. Department of Defense Interface Standard, Electromagnetic Envi- 
ronmental Effects—Requirements for Systems, MIL-STD-464, 18 
March 1997. 

2. NAVSEA Notice 5400, Ser 09B/240, Subject: Establishment of the 

Navy Directed Energy Weapons Program Office (PMS 405), dat- 

ed 4 January 2002. 

. NAVSEA Instruction 5400.101, Ser SEA 06/058, Subject: Direct- 
ed Energy and Electric Weapons Program Office (PMS 405) Char- 
ter, dated 21 July 2004. 

4. NAVSEANOTE 5400 Ser 09B/240 of 4 January 2002 and 
NAVSEAINST 5400.101 Ser SEA 06/058 of 21 July 2004. 

. Letter from the CNO tasking the SSG XXIX Theme—”Maritime 
Operations in the Age of Hypersonic and Directed-Energy Weap- 
ons,” dated 23 September 2009. 


Ww 


wn 


11 


HISTORICAL OVERVIEW OF 


mi 


DIRECTED-ENERGY WORK AT DAHLGREN 


By Stuart Moran 


In 1962, the United States set off a megaton nuclear weapon 250 miles above the 
Pacific. The blast caused a large imbalance of electrons in the upper atmosphere that 
interacted with the Earth’s magnetic field to create oscillating electric fields over a large 
area of the Pacific. These fields were strong enough to damage electronics in Hawaii, a 
thousand miles away, and clearly demonstrated the effects of an electromagnetic pulse 
(EMP). It didn't take long for the military to begin considering ways to create such 
pulses without using nuclear weapons. 

In the late 1960s, the Special Applications Branch at the Naval Weapons Laboratory 
at Dahlgren began studying ways to generate high-power oscillating electric fields that 
could be used as a weapon to damage enemy electronics. These devices were basically 
high-power versions of the old spark-gap transmitters used in the early days of radio. 
To construct a device that could produce nuclear EMP-like fields, stored electrical en- 
ergy was converted to radio-frequency (RF) energy that could be radiated from an an- 
tenna through the atmosphere to a target. These devices typically would store energy in 
a high-voltage capacitor and release the energy quickly using a spark-gap switch. This 
would then drive oscillating currents on an antenna, causing it to radiate. To achieve 
field strengths of thousands of volts per meter, typical of a nuclear EMP, devices operat- 
ing at hundreds of thousands of volts or more were needed. 

A number of radiating devices were studied in the early 1970s. Most belonged to a 
class of devices called Hertzian oscillators. A capacitor is charged to high voltage, the 
switch is closed, and current flows in the circuit, causing the stored energy to oscil- 
late between the electric field of the capacitor and the magnetic field of the inductor. 
To charge the capacitor to extremely high voltages, a step-up transformer of some type 
must be used. One of the fastest voltage multipliers, the Marx generator, was frequent- 
ly used. The losses from internal resistance and external radiation damp the oscillat- 
ing waveform, typically after a few cycles. The radiated pulses are, therefore, short in 
time and broad in frequency content.' A simple diagram of the inductance-capacitance 
oscillator (L-C oscillator) is shown in Figure 1. 


SINGLE-PULSE BURNOUT DEVICES 
Many types of Hertzian devices were designed, constructed, and tested at Dahlgren dur- 
ing the 1970s. The transmission-line oscillator, or cavity oscillator, used a quarter-wavelength 
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Figure 1. Inductance-Capacitance Oscillator (L-C Oscillator) Diagram 


coaxial pipe, which was switched at one end, to create 
the oscillating waveform. A frozen wave generator, 
a different type, had quarter-wave sections of cable 
that were charged plus and minus to create a two- 
cycle waveform “frozen” in the cable. All sections 
were simultaneously switched, causing the wave to 
travel to an antenna. A special folded design was de- 
veloped so one switch could be used, eliminating 
the multiswitch synchronization problem. A Ross 
circuit used a square wave pulse, which traveled 
down cable “tees,” creating reflections, which were 
timed to create several RF cycles. In the Travetron, 
the turn-on time of a series of spark-gap switch- 
es was incorporated as a designed delay, creating 
reflections through a series of gaps to produce the 
waveform. This design allowed higher frequencies. 
All of these devices were designed, built, and test- 
ed to determine power and frequency capabilities, 
as well as efficiency. 

Scientists and engineers at Dahlgren built and 
tested versions of Hertzian oscillators operating up 
to half a million volts. These devices powered rel- 
atively simple monopole or dipole antennas that 
could produce very high electric fields at hun- 
dreds of meters. In the early 1970s, a special out- 
door field-measurement range was constructed. 
It housed high-voltage systems in underground 
trailers that fed antennas above ground on a spe- 
cially-built, 100-m-long ground plane that was 
constructed for testing and field measurements. A 
picture of the ground place in a fielded measure- 
ment range is shown in Figure 2. Field probes were 
even carried aboard helicopters to make measure- 
ments above ground effects, as shown in Figure 3. 


Other types of devices to produce pulses were 
constructed, too. Vector inversion generators used 
spiral-wound capacitive plates to generate high 
voltages without transformers.”*’ The Landecker 
ring used a paddle-wheel arrangement of capac- 
itors and inductors charged in parallel and dis- 
charged in series. The circular arrangement was 
designed so the entire system would radiate as a 
magnetic dipole, thus forming its own antenna.* 
Switch timing was critical, and Dahlgren engineers 
attempted to verify reports that Landecker devel- 
oped a specific type that brought all capacitor leads 
into a single-center spark gap. 

Scientists and engineers also looked at devices 
that used explosives to generate the electrical energy 
needed. These included explosive flux compressors 
of several types, which generated fields and then ex- 
plosively squeezed the fields between conductors to 
amplify the peak power. In the early 1970s, a large 
(70-ft clear zone) anechoic chamber was construct- 
ed at Dahlgren with an explosive chamber in one 
end. Explosives would be set off in the chamber to 
drive various types of flux compressor schemes that 
would generate electrical pulses fed into an oscillator 
and antenna in the anechoic chamber. Pulse param- 
eters and field strengths could be measured. Imped- 
ance-matching networks, matching transformers, 
and methods of improving efficiency were studied. 
Tests were performed at Dahlgren and at Los Ala- 
mos using large antennas suspended from balloons.” 
In other schemes, piezoelectric devices were devel- 
oped, which could be compressed hydraulically and 
then quickly released to produce high voltages. The 
concept was to use explosives to generate the high 
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Figure 3. Airborne Electric Field Measurements 


pressures. Ferroelectric and ferromagnetic trans- 
ducers driven by explosives were also tested.° 


SPECIAL EFFECTS WARHEAD 
(SEW) PROGRAM 

In 1973, Dahlgren began the SEW Program to 
look at the feasibility of “burning out” enemy radar 
and missile systems using single-shot, very high- 
peak-power EMPs. The program looked at the 
feasibility of constructing an electromagnetic war- 
head that could disable electronics beyond a nor- 
mal hard-kill explosive range as far as a mile away. 
The program was funded at several million dollars 
a year through most of the 1970s. 

A major thrust of the SEW Program was to 
better understand the effects of high fields on mil- 
itary electronics. Little information was available 
on the vulnerability of foreign or US. electronics, 
particularly entire systems. A trailer-based RF im- 
pulse system, employing a Marx-driven L-C oscil- 
lator charged at two million volts, was constructed 
at Dahlgren. This Transportable Oscillating Pulser 
System (TOPS) was connected to a large bounded- 
wave structure that produced uniform fields over a 
region large enough to place an entire radar or mis- 
sile system. The electric field emitted from the throat 
of this system was so high that a special bag of high- 
voltage gas was needed until the radiating structure 
became large enough to transition to the normal at- 
mosphere. A picture of TOPS is shown in Figure 4. 
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Since many important target systems were not 
available for testing, much of the vulnerability in- 
formation was obtained from U.S. electronics, and 
estimates were then made for foreign systems. In 
addition to the tests done at Dahlgren, pulsers were 
also constructed in mobile trailers that could be 
transported to other sites for testing against simu- 
lated or actual targets. The Mobile Oscillating Puls- 
er System (MOPS) was an example that was carried 
to test sites, such as China Lake, to perform tests 
against radars and simulated foreign systems. 

A key requirement for the SEW Program was 
to demonstrate enforceable target vulnerability, 
which means that a high percentage of the time a 
large percentage of the targets are affected. One im- 
portant finding was the broad difference between 
an electromagnetic safety concern—where a 1 per- 
cent vulnerability was far too great—and a weap- 
on concern—where a 10 percent vulnerability was 
not good enough. The field strengths between the 
safety requirements and weapon requirements of- 
ten were many orders of magnitude apart. 

The SEW Program looked at many types of 
electronic component vulnerability, subsystem 
vulnerability, and complete system vulnerability. 
As a result, energy tables for burnout effects were 
developed. Subsequently, Dahlgren performed nu- 
merous field tests against radar and communica- 
tions systems between 1973 and 1978, and funded 
component and subsystem testing on missiles. 


Figure 4. Transportable Oscillating Pulser System (TOPS) 
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REPETITIVE SYSTEMS FOR 
ELECTRONIC WARFARE 

The electric fields required to damage military 
electronics in the 1970s often were very high, and 
ranges typically were limited. As a spinoff of pro- 
grams trying to damage targets with a single pulse, 
some of these devices were reduced in size and 
power, and operated in a repetitive mode to gen- 
erate noise pulses for the purpose of electronical- 
ly jamming target systems. In 1976, the Naval Air 
Systems Command (NAVAIR) began the Electro- 
magnetic Countermeasures Program to study the 
application of high-repetition-rate Hertzian devic- 
es for use as noise jammers. The initial targets were 
low-frequency radars. 

In late 1976, Dahlgren performed effectiveness 
tests against various radars using helicopter-mount- 
ed Hertzian jammers. These devices were able to 
screen incoming target aircraft at useful ranges. The 
concept of a forward-launched rocket to deliver a 
parachute-suspended Hertzian jammer also was in- 
vestigated. Dahlgren teamed with engineers at Chi- 
na Lake to study packaging concepts of utilizing an 
extended 5-inch Zuni rocket as a forward-fired de- 
livery vehicle. A prototype is shown in Figure 5. 

Similar Hertzian devices were considered for 
use as communications and data-link jammers. 
Several antenna deployment schemes were devel- 
oped, and by fall 1978, successful ground launches 
had been performed in which the deployment se- 
quence and jammer operation were demonstrated. 
The name Zuni Expendable Pulsed-Power Oscil- 
lator (ZEPPO) was given to the project. Dahlgren 
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Figure 5. ZEPPO Payload 
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teamed with the Naval Avionics Center (NAC) to 
build the systems. By 1980, China Lake fired the 
first air-launched prototypes at both low and high 
altitudes. Devices, batteries, spark gaps, and anten- 
nas continued to be developed, and new targets— 
such as spread-spectrum systems—were tested. 
Other delivery systems besides rockets were also 
considered. 


THE PULSED POWER 
TECHNOLOGY PROGRAM 

Large directed-energy weapons (DEWs) of- 
ten required megawatts or gigawatts of peak power, 
so methods of supplying and modifying this pow- 
er were needed. As Dahlgren became involved in a 
broad range of DEW systems, one attribute became 
more and more obvious: the size, weight, and cost of 
a directed-energy (DE) system were dominated by 
the pulsed-power technologies needed to drive the 
system, not by the source device itself. Consequent- 
ly, more effort began to be devoted to the power-de- 
livery technologies needed for many of the weapon 
concepts. Pulsed-power components enabled ener- 
gy to be stored over long periods of time (seconds) 
and released very quickly (nanoseconds) to obtain 
a billion times increase in peak power. 

Dahlgren hosted a pulsed-power systems 
symposium and workshop in 1976 and helped 
initiate the International Pulsed Power Confer- 
ences, which began in 1977 and continues today 
under the Institute of Electrical and Electron- 
ics Engineers (IEEE). As Dahlgren’s involvement 
with systems design increased, it became apparent 
that new technologies were needed in the prime- 
power and pulsed-power area to support a vari- 
ety of new concepts. Dahlgren urged the Navy to 
initiate a Pulsed Power Technology Program to 
develop power sources, energy storage systems, 
high-power switches, and power conditioning sys- 
tems needed for a variety of future weapons. This 
program was initiated in 1978 and was originally 
funded by NAVAIR and then by the Directed En- 
ergy Program Office (PMS 405) in the early 1980s. 
In addition to the Pulsed Power Technology Pro- 
gram, PMS 405 also began funding free-electron 
lasers (FELs), chemical lasers, high-power mi- 
crowaves (HPMs), and charged-particle beams 
(CPBs). The Pulsed Power Technology Program at 
Dahlgren, in turn, funded many areas of research, 
both internal and external, over the next 10 years. 
Dahlgren served as the focal point for the Navy’s 
science and technology (S&T) in pulsed power 
and funded many universities, government lab- 
oratories, and commercial companies under the 
Pulsed Power Technology Program. 


To provide large amounts of electrical prime 
power, new types of rotating machines were stud- 
ied, including flywheels, conventional alternators, 
homopolar generators, rotary flux compressors, 
and compensated pulsed alternators. These ma- 
chines attempted to produce fast, high-power puls- 
es using special materials to reduce losses, eddy 
currents, and mechanical stresses. MHD genera- 
tors were developed using rocket-motor propellant 
that could be started and stopped. In the mid- 
1980s, a full-scale hybrid (solid fuel/liquid oxidiz- 
er) combustor was fabricated and tested at 10 MW, 
achieving world records for power-to-weight ra- 
tio and conductivity. By 1980, new types of energy 
storage systems were studied, including inductive 
storage and advanced capacitors using new types 
of insulating materials and geometries. During the 
late 1980s, programs such as the Mile-Run Capac- 
itor Program reduced the capacitor size by a fac- 
tor of 10 through better synthesis of polymer films. 

Beginning with internal independent research 
funds, Dahlgren developed liquid dielectric mate- 
rials based on water/glycol mixtures at low tem- 
peratures. These water-capacitor devices could 
hold energy for orders-of-magnitude longer time 
periods than ever before, allowing pulseforming 
lines to be constructed that could be charged di- 
rectly from rotating machines. Dahlgren scien- 
tists developed a world-record high-voltage water 
capacitor that could hold pulses for milliseconds 
and became internationally recognized experts in 
water breakdown.”® 

High-power fast switching was another impor- 
tant area of research. Dahlgren funded companies 
to develop new types of multistage thyratrons that 
could operate at very high voltages. By the early 
1980s, multistage thyratrons capable of operating 
at over 200 kV, 40 kA with 20 nsec risetimes were 
demonstrated. Vacuum switches, ignitrons, plas- 
ma pinch switches, pseudospark switches, back- 
lighted thyratrons, and e-beam switches all were 
studied, as well as a variety of spark-gap switches. 
Higher power solid-state switches were developed, 
too, using new geometries and substrate materi- 
al. Superconducting coils were considered, both 
for energy storage and as opening switches. Dahl- 
gren engineers developed exploding-wire opening 
switches, and several types of plasma pinch switch- 
es were funded. They also worked on stacked cable 
pulsers. Additionally, concepts for electromag- 
netic armor were developed. These systems used 
high-density capacitors to blunt penetrators. In- 
ductive energy storage—which could be far denser 
than capacitors—was studied, including methods 
of generating the seed current and the problematic 
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high-voltage opening switch. Opening switches— 
which were needed for inductive energy store sys- 
tems—were studied, as well as magnetic switches, 
which used saturating magnetic material to sharp- 
en pulses. Magnetic switches operating at 10 kHz 
were demonstrated by 1983.’ 

In 1985, Dahlgren used internal funds to up- 
grade a facility to provide controls, diagnostics, and 
200 kW of average power at 50 kV to accommodate 
testing of new switches and water-based capacitors. 
This facility could control the power with a vacu- 
um-tube pulser and could generate over a million 
volts with a rep-rated Marx generator. The facility 
was used to: 

¢ Develop water-dielectric energy storage, rep- 

rated spark gaps, and pseudospark switches. 

Test a variety of switches developed by con- 

tractors, such as back-lighted thyratrons.'°"! 
A picture of one system being tested—a water pulse- 
forming line and spark-gap switch—is shown in 
Figure 6. 

Dahlgren concentrated in-house switching ef- 
forts in spark gaps. New types of gases were stud- 
ied, as well as electrode materials, gas-flows, switch 
geometries, and triggering techniques to produce 
high-repetition-rate switches for electronic war- 
fare, as well as particle-beam weapons.” Dahlgren 
scientists and engineers demonstrated 100-us re- 
covery of spark-gap switches after handling kilo- 
joules of energy at hundreds of kilovolts, a world 
record.’* The High Energy 2-Pulse System for fast 
recovery experiment is shown in Figure 7. 

In 1986, Dahlgren ran a workshop on high- 
power switching for Navy tactical and Depart- 
ment of Defense (DoD) strategic applications and 
became involved with numerous DoD working 
groups on electromagnetic propulsion, high-pow- 
er diagnostics, advanced energy conversion, pow- 
er modulators, and pulsed power. Spark gaps were 
investigated to create underwater noise for subma- 
rines. Dahlgren also led four North Atlantic Treaty 
Organization (NATO) Advanced Study Institutes 
in Europe and the UK on various pulsed-pow- 
er topics. International assessments of key pulsed- 
power technologies were also performed. 


PARTICLE-BEAM WEAPONS 

Particle-beam weapons were a major focus of 
DE work during the 1970s and 1980s. A CPB weap- 
on takes subatomic particles, generally electrons, 
and accelerates them to near the speed of light be- 
fore sending them toward a target. These fast elec- 
trons penetrate deeply into most materials, so they 
are difficult to counter. The high-current electron 
beam was to be accelerated by an induction-type 
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Figure 7. High Energy 2-Pulse System 


accelerator, repetitively pulsed. High electron- 
beam currents (kiloamps) and a hole-boring series 
of pulses were anticipated to create a stable, long- 
range beam. Since the beam was capable of pene- 
trating quickly and deeply into any target material, 
it had the potential to damage electronics and set 
off explosives before salvage fuzing could occur. 
The beam was predicted to be all-weather and es- 
sentially countermeasure-proof. Even a near miss 
could cause substantial damage from high fields 
and X-rays produced by the deceleration of elec- 
trons as they hit air molecules near the target. The 
CPB concept is shown in Figure 8. 

Scientists and engineers from Dahlgren worked 
on the pulsed-power technologies needed to drive 
these machines beginning in 1980, and it became 
a major focus of the Pulsed Power Technology 
Program.'* The White Oak Laboratory developed 
beam-steering concepts and looked at material in- 
teractions. By 1989, the program investigated: 

¢ Propagation 

¢ Compact Recirculating Accelerators 

¢ Pointing and Tracking 

e Prime Power 

e Material Interaction 

 Fratricide 

For a compact shipboard system, recirculating 
accelerators were needed to make multiple passes 
of the electron beam past the accelerating cavities. 
This required a high-power, fast recovery switch, 
which Dahlgren began working on in 1988. Using 
patented hydrogen switches and special triggering 
techniques—efforts that had begun with internal 
research funds—Dahlgren demonstrated spark- 
gap switches, the only technology that could meet 
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the current, voltage, and recovery requirements at 
that time.’° The High-Voltage 5-Pulse System ex- 
periment is shown in Figure 9. 

During these technology efforts, significant 
advances were achieved in all aspects of the pro- 
gram. These included: 

¢ Generating high-current, high-energy beams 

(although still below weapons parameters) 

¢ Demonstrating a 360° turn in a high-current 

beam 

¢ Propagating a single pulse through the air 

¢ Demonstrating beam steering on a small scale 

« Performing target interaction measurements 

Multipulse, long-range propagation was never 
demonstrated. A comprehensive tri-service sum- 
mary called the Net Technical Assessment for CPB 
was sponsored by the Defense Advanced Research 
Projects Agency (DARPA) in 1987 to describe the 
accomplishments of the program. The report said 
compact accelerators were the most pressing tech- 
nology need. As a result, most funding was di- 
rected toward this topic. Funding was stopped in 
the early 1990s, however, due to the high expense, 
stretched timelines, and changes in the threat. 


PULSED POWER AND 
ELECTROMAGNETIC LAUNCHERS 
During the 1980s, the Army and Air Force 
looked at short-range electromagnetic weapons 
to penetrate stronger armor with higher veloci- 
ties. The Navy worked on concepts for a weapon 
that could be mounted on ships to intercept missile 
systems at line-of-sight distances. The Navy—then 
the biggest user of space systems—was also inter- 
ested in studies showing that small satellites could 
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Figure 8. Charged-Particle Beam (CPB) Concept 
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Figure 9. High-Voltage 5-Pulse System Experiment 


be electromagnetically launched into low Earth or- 
bit for the fraction of the cost for a normal launch. 

Through the 1980s, electric guns were funded 
by independent research and independent explor- 
atory development programs at Dahlgren, study- 
ing electric gun concepts for both rail guns and 
electrothermal (ET) guns. Kinetic energy weapons 
were also investigated as part of the Pulsed Power 
Technology Program. Under these programs, pure 
electric launchers were developed and tested at 
Dahlgren, including ones that self-formed projec- 
tiles.'~'® Also studied were ET guns that used the 
discharge of electrical energy at the gun breech to 
generate a plasma jet. This plasma jet heated a low- 
molecular-weight working fluid, such as water, to 
produce a heated gas that accelerated the projectile 
to higher velocities than conventional explosives. 
The Electrothermal-Chemical (ETC) Gun con- 
cept augmented the electrical energy generating 
the plasma jet with a chemical reaction. A 127mm 
ETC gun was investigated, and a 60mm ETC gun 
was tested at Dahlgren, with the ability to fire short 
bursts at a rate of 100 rounds per minute.” 
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Early Dahlgren work on_ electromagnetic 
launchers—along with capacitor development and 
switch advances from the Pulsed Power Technol- 
ogy Program—allowed Dahlgren to provide the 
Navy with detailed conceptual designs in the late 
1990s for near-term, long-range rail guns based on 
capacitor energy store. These efforts helped sup- 
port the decision to begin a long-range rail-gun 
program at Dahlgren that continues today, result- 
ing in world-record achievements. Capital invest- 
ment funds were used to construct a high-energy 
facility in 2005 to test pulsed-power components 
and module designs for use in electromagnet- 
ic launcher programs. An early electromagnetic 
launcher is shown in Figure 10. 


HIGH-ENERGY LASERS (HELS) 

In general, megawatts of continuous laser 
power are required to kill hard targets at long rang- 
es. Laser technologies that can produce this much 
power are very limited. The Navy was a leader in 
developing powerful chemical lasers in the 1970s 
and 80s. These lasers burned chemical reactants to 
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Figure 10. Early Electromagnetic Launcher at Dahlgren 


generate the excited states for lasing, thus reduc- 
ing the need for large amounts of electrical pow- 
er. The Navy built an entire HEL system, including 
the Mid-Infrared Advanced Chemical Laser 
(MIRACL) and the Sea-Lite beam director. By 
1990, this building-sized system demonstrated 
shooting boosters, missiles in flight, and superson- 
ic vehicles. However, the system had drawbacks 
because it: 

¢ Used hazardous, expensive chemicals 

¢ Had propagation problems at the mid- 

infrared wavelength 

¢ Was large in size and high in cost 

FELs require electron accelerators similar to 
CPB weapons, so they also are large and complex. 
However, they can be designed to operate at opti- 
mum wavelengths and scale nicely to higher pow- 
ers. The Strategic Defense Initiative began working 
on FELs in the late 1980s, funding the advanced 
test accelerator at LLNL, originally developed for 
CPBs. FELs were also studied under the Strategic 
Defense Initiative Organization (SDIO) to be used 
as an antisatellite weapon. These lasers went from 
milliwatts to watts under SDIO, and then to kilo- 
watts more recently with work at the Thomas Jef- 
ferson National Accelerator Facility in Virginia. 


Space-based lasers and relay mirror systems were 
studied under SDIO funding, too, including the 
development of the Advanced Beam Control Sys- 
tem for beam steering, beam control, rapid optical 
retargeting, and self-alignment. 

Dahlgren engineers concentrated its internal 
laser efforts on medium-power soft-kill weapons. 
They performed tests against sensors and cam- 
eras, and investigated damage thresholds. In the 
late 1980s, Dahlgren engineers worked with opti- 
cal augmentation to locate enemy optics for target- 
ing and on green laser dazzlers for defense against 
small-boat attack. There were efforts to harden 
electro-optical equipment, including sights and 
night-vision systems for the Marines, and laser 
eye-protection filters for goggles and binoculars. 
Laser systems were also investigated for remotely 
cutting holes and wires to disable electronics. Le- 
thality work continued under funding from the 
Joint Technology Office for High-Energy Lasers to 
look at alternative wavelengths and pulse shapes in 
addition to modern target materials.” 

Dahlgren scientists continued to investi- 
gate laser-damage thresholds for materials, com- 
ponents, and subsystems for a variety of laser 
technologies. Near the start of the 21st century, 
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commercial lasers based on pumping optical fi- 
bers with semiconductor lasers became common 
and more powerful. Dahlgren purchased the Na- 
vy’s largest collection of fiber lasers in 2004 and 
began investigating ways to combine multiple 
beams into a laser weapon. These lasers have very 
high efficiencies, above 20 percent, and the fiber- 
optic output reduces the requirement for complex 
optical paths. In 2008, Dahlgren engineers dem- 
onstrated a laser capability to ignite spinning mor- 
tar rounds, and in 2009, engineers demonstrated 
the capability of fiber lasers in a shoot down of soft 
targets at China Lake, California. 


RESURGENCE OF DIRECTED ENERGY 

With the fall of the Soviet Union and a greatly 
altered threat, DoD funding (particularly technol- 
ogy funding) experienced an overall decline in the 
late 1980s and early 1990s. This caused Navy man- 
agers to emphasize near-term, lower risk, evolu- 
tionary concepts. The Pulsed Power Technology 
Program and the Navy’s Charged Particle Beam 
Program both came to an end. Investigations into 
HPM weapons declined as the difficulty of burn- 
out of military electronics—particularly analog 
components—became apparent. Problems with 
propagation and cost caused the Navy to greatly 
reduce efforts on chemical lasers. With the cancel- 
lation of major programs, Dahlgren used internal 
funding in 1990 to keep a core technical capabili- 
ty together, which was necessary for the Center to 
remain in the mainstream of tactical DE and its 
associated technologies. Efforts continued in wa- 
ter breakdown, testing of contractor-developed 
pulsed-power components, and electric guns. 
New talent and technologies from universities 
were brought in to jump-start new projects. Tun- 
able waveform generators using unique semicon- 
ductor materials were developed. These used bulk 
semiconductor material, fabricated in-house, that 
could be used as a fast switch controlled by laser 
light for both on and off operation. This allowed 
faster repetition rates and better triggering than 
could be done with small spark gaps, as well as 
the ability to create specific waveforms.” “Green” 
technologies were also investigated using non- 
thermal plasmas and spark-gap shock waves for 
cleaning and pollution reduction.” New types of 
particle detectors and magnetic field sensors were 
developed, and new methods of infrastructure 
protection were investigated.” Soft-kill weapons, 
both optical and HPM, continued to be studied. 
Short-pulse jamming of spread-spectrum systems 
was investigated, as well as beat-wave coupling 
and special waveforms.” 
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A number of trends led to a resurgence of 
DEWs by the end of the 20th century. The DoD 
trend in using digital electronics and off-the-shelf 
commercial technologies increased dramatically. 
The pace of change in electronics and computers 
changed rapidly, too. Most of these new electronic 
systems had never been tested for vulnerability, and 
there was a question of how much they would in- 
crease military vulnerability to RF or HPM attack. 
The reduced emphasis on nuclear EMP shielding 
meant more military electronics were not as well 
protected from RF attack. Consequently, interest 
in protecting U.S. military and civilian infrastruc- 
ture increased, including systems in foreign coun- 
tries. Moreover, with the increasing reliance on 
civilian infrastructure, such as power, communica- 
tions, and emergency and industrial systems—all 
of which were controlled by digital electronics— 
the potential that an adversary could attack in- 
frastructure systems to affect or divert military 
operations became an increasing concern. Follow- 
ing several major terrorist attacks during this time 
period, there was also concern about the impact of 
an RF attack on airport towers, financial systems, 
alarm systems, and industrial plants. Human fac- 
tors—such as a state of confusion experienced by 
humans—also played an important part in deter- 
mining the overall effects of an RF attack. 

The asymmetric threat—where large numbers 
of cheap weapons in a swarm attack could overrun 
a few sophisticated weapons—caused more con- 
cern. As the asymmetric threat to the surface Navy 
pushed the limits of conventional defensive sys- 
tems, DE—with it speed-of-light propagation, soft- 
kill potential, and cheap rounds—offered tactical 
advantages, either as an adjunct to convention- 
al systems or as stand-alone systems. Additionally, 
there was an increased emphasis on nonlethal, pre- 
cise accuracy and graduated effects that could be 
used. Moreover, the idea that future battles would 
be fought together with civilians and friendly forc- 
es on the battlefield increased the importance of 
low collateral damage and antimateriel attacks. 

The Joint Program Office for Special Technol- 
ogy Countermeasures (JPO/STC), located at Dahl- 
gren, began efforts concerning the vulnerability of 
new digital systems to RF attack. The program also 
established a DoD-wide database of vulnerability 
data, source designs, and RF-effects information— 
bringing together much of the information col- 
lected by the services over the years. The program 
looked at the protection of modern digital infra- 
structure systems and funded a facility constructed 
in 1992 to test large-scale electromagnetic vulnera- 
bilities to various methods of attack. 


In the late 1990s and early 2000s, Dahlgren 
initiated programs regarding the potential for RF 
attack using nonkinetic disruption, with mini- 
mal collateral damage. Capital investment funds 
were used to construct a test facility for this ef- 
fort in 1998. Dahlgren developed RF payloads 
for remotely piloted vehicles and demonstrat- 
ed their effectiveness in field tests in 1999, and in 
similar tests in 2007. The successful completion 
of Project Guillotine was DoD’s first demonstra- 
tion of this type of HPM technology. As the need 
for statistical vulnerability to commercial digital 
systems became apparent, Dahlgren construct- 
ed instrumented test facilities in 1999 and 2002. 
Two multistory buildings could be reconfigured 
to reflect different types of building construction 
and electromagnetic shielding. Large complex- 
es of electronics, computer networks, server sys- 
tems, telephone systems, security systems, and 
various types of digital industrial controls could 
be assembled, instrumented and exposed to at- 
tack from an external device or technique. This 
program-funded complex—called the Maginot 
Open Air Test Site (MOATS) facility—continues 
to be used to test target systems, as well as a variety 
of RF weapon technologies developed internal- 
ly and by external and international organiza- 
tions. A picture of the MOATS facility is shown in 
Figure 11. 

As the need for additional DE laboratory space 
and testing capabilities became apparent, Dahl- 
gren applied for military construction funds, and 
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in 2008, constructed the Naval Directed Energy 
Center (NDEC), with access to Dahlgren’s over- 
water test range. Other construction funds were 
used to construct a remote facility at the Pumpkin 
Neck Explosive Test Range to serve as a laser back- 
stop and measurement facility, as well as an explo- 
sive-test staging area. These facilities already have 
been used to develop and test fiber lasers against 
modern threat targets. Construction is currently 
underway to build an expansion of the NDEC and 
a 120-m laser test laboratory building using an ex- 
isting tunnel structure. This collection of facilities 
represents very important capabilities to develop 
and test future DE systems. 


CONCLUSION 

For over 40 years, the Naval Surface Warfare 
Center, Dahlgren Division (NSWCDD) has been 
a leader in developing DE devices, pulsed-pow- 
er systems, and electric weapons. Its people have 
contributed many publications and patents, and 
set world records. DEWs tend to be complex and 
technically challenging to build. Regardless, these 
weapons offer important, powerful advantages, 
such as: 

e Deep Magazines 

¢ Cheap Rounds 

¢ Fast Targeting 

¢ Variable Lethality 

¢ Pinpoint Targeting 

Asa result of NSWCDD’s leadership, persistent 
scientific initiatives, and leading-edge engineering 


Figure 11. MOATS Facility Undergoing Testing with an RF Weapon (on right) 
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over the years, naval warfighters will increasing- 


ly 


find themselves turning to DEWs when dealing 


with situations spanning the spectrum of conflict. 
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The idea of using light as a weapon can be traced back to Hippocrates, command- 
er of the Greek forces in 212 B.C. His forces supposedly set fire to the sails of the Roman 
fleet by focusing sunlight with mirrors. Weapons systems based on lasers and “ray guns,” 
long a staple of science fiction, have captured the imagination of people everywhere. But 
with steady progress toward the development of lasers in the last 40 years, viable, state- 
of-the-art laser weapon systems have now become a reality. 

The production of lasers in the modern scientific world is fairly new. The first laser 
was developed in the 1960s and represented the beginning of a drastic change in how 
the military viewed warfare. The late 1970s and 1980s, too, marked a busy time peri- 
od for developing lasers into possible weapon systems. All branches of the military and 
industry were striving to master high power levels, beam control, and adaptive optics. 
In 1999, the Department of Defense (DoD) formally recognized lasers as future weap- 
ons and began research and development (R&D). In 2000, the Joint Technology Office 
for High Energy Lasers was formed to bring all laser technologies together to develop a 
complete laser weapon system that could be used by the warfighter. 


ELECTROMAGNETIC SPECTRUM 

The electromagnetic spectrum contains all the types of electromagnetic energy, in- 
cluding radio waves, microwaves, infrared, visible light, ultraviolet, and gamma rays. 
Laser is an acronym for “light amplification by stimulated emission of radiation.” Light, 
therefore, is a type of electromagnetic radiation. Light is made up of tiny packets of en- 
ergy called photons. The amount of energy is what determines the wavelength. Lasers 
are usually infrared (1 mm to 750 nm) and visible light (750- to 400-nm wavelength). 
Microwaves are mostly high-frequency radio waves (millimeters to centimeters), with 
wavelengths 10,000 times longer than lasers. Diffraction of any electromagnetic radia- 
tion beam is based on the wavelength and aperture size. For the same aperture size, la- 
sers diffract 10,000 times less than microwaves. This allows the beam to reach farther 
ranges while maintaining a small spot size of concentrated energy on the target. Lasers 
are preferred in specific scenarios because of minimal diffraction. The electromagnetic 
spectrum is shown in Figure 1. 


LASER FUNDAMENTALS 
The quantum mechanical idea of stimulated emission of light was discovered by 
Albert Einstein in 1917 and is one of the fundamental ideas behind the laser. Einstein 
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Figure 1. Electromagnetic Spectrum 


theorized that when a photon interacts with an 
atom or molecule in an excited state, two photons 
are produced when the atom or molecule leaves the 
excited state. Population inversion occurs when the 
atoms or molecules are in the excited state. In order 
for molecules to come out of the normal “ground” 
state, a source of power must be introduced to the 
system energizing the atoms to the excited state. 
When many photons are passed through many ex- 
cited atoms, more and more photons are produced. 
The photons are contained and reflected back and 
forth in a cavity, with mirrors usually on each end. 
The mirror on the output end is only partially re- 
flective, allowing some photons to leak through, 
creating the laser beam. 

The difference between an everyday light bulb 
and the light of a laser is temporal and spatial co- 
herence. In a light bulb, the light emits photons 
equally in all directions. The light is random, out of 
phase, and multiwavelength. A laser emits coher- 
ent light, so photons travel in identical direction 
and phase. A laser is also monochromatic, i.e., light 
of one wavelength. Another significant difference 
is that laser light is highly collimated, which means 
the laser beam can travel long distances with min- 
imum spreading. 

The laser gain medium through which the pho- 
tons travel to become amplified or magnified can 
vary. The source of power used to excite the medi- 
um, achieving population inversion, can be the re- 
sult of a chemical reaction, an electric discharge, 


a flash lamp, another laser, or some other excita- 
tion mechanism. The type of the lasing medium 
determines the type of laser. The three categories 
in which lasers are usually classified are chemical, 
gas, and solid state. A laser can also be continuous 
wave (CW) or pulsed. Each type of laser produces a 
specific wavelength of radiation. It is important to 
note that different wavelengths of radiation inter- 
act with the atmosphere differently. A laser beam is 
either scattered or absorbed by air molecules, water 
vapor, or dust. Longer wavelengths scatter less and 
are absorbed more than shorter wavelengths; our 
sky is blue because the shorter blue wavelengths 
of light are scattered more than the longer wave- 
lengths.’ Gamma rays are so highly absorbed that 
they cannot propagate more than a few feet in the 
air. Thus, some laser wavelengths are scattered or 
absorbed more than others. This makes laser wave- 
lengths with minimum absorption better for use 
as directed-energy weapons since they propagate 
through the atmosphere better than others. For ex- 
ample, the carbon-dioxide (CO,) laser is strongly 
absorbed by water vapor, so any use near the ocean 
will be negatively affected. Near-infrared and infra- 
red lasers have shorter wavelengths with negligible 
absorbance. The optimal laser choice, therefore, 
would be a wavelength-tunable laser that could 
vary depending on the atmospheric conditions, 
such as the free-electron laser (FEL). 

Lasers have affected almost every type of mod- 
ern technology. Most laser technologies use low 
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powers and were mastered very quickly. They are 
used in many everyday appliances, such as scan- 
ning/inventory devices, surgery/medicine, hair re- 
moval, presentation pointers, law enforcement, 
ranging and sighting devices, welding applications, 
and much more. Using a laser as a weapon has 
many advantages. For example, a laser: 

« Is unaffected by gravity 

¢ Causes minimal collateral damage 

Travels at the speed of light 

¢ Can precisely reach far distances 

¢ Is capable of causing a specific, 

predetermined amount of damage to targets 

The theory behind these capabilities makes the 
laser weapon a prime choice in multiple engage- 
ment scenarios. However, developing lasers with 
higher powers to use as a weapon has proven more 
difficult than first considered. 


MILITARY LASER HISTORY 
AND LASER TYPES 

Generally, a laser weapon is any laser used 
against the enemy with more than 50 kW to mega- 
watts of power. This is much greater power than 
commercial lasers. Accordingly, they have greater 
support needs, including: 

¢ Environmental and personnel safety 

e Mirror coatings 

¢ Chilling requirements 

e Power requirements 

« Laser fuel storage 

¢ Alignment and tracking requirements 
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In 1960, the very first laser (a ruby laser) was 
built, producing minimal power. This event was 
followed by many other laser technology develop- 
ments. The first chemical laser, hydrogen fluoride 
(HF), was built in 1965, producing 1 kW. It was 
then that DoD became interested in researching 
and developing a more powerful laser for weap- 
on applications. Subsequently, in 1968, the Defense 
Advanced Research Projects Agency (DARPA) 
Baseline Demonstration Laser produced 100 kW, 
and the Navy- ARPA Chemical Laser (NACL) pro- 
duced 250 kW in 1975. The very first laser is de- 
picted in Figure 2. 


Solid-State Lasers (SSLs) 

An SSL uses a solid lasing medium, such as a 
rod made up of glass or crystal, or a gem, like the 
ruby laser. Along with the rod or host material is 
an active material, such as chromium, neodymi- 
um, erbium, holmium, or titanium. Chromium is 
the active material used in ruby lasers. Neodymi- 
um is the active material in the most widespread 
applications. A flash lamp, arc lamp, or anoth- 
er laser carries out the optical cavity pumping to 
achieve population inversion and stimulate the la- 
ser beam. The Neodymium Yttrium-aluminum 
garnet (Nd:YAG) laser is a popular SSL. It oper- 
ates at a 1064.5-nm wavelength and can be pulsed 
wave or CW. A great advantage of these lasers is 
that the wavelength and pulse duration can be var- 
ied considerably.' The power level can reach up to 
megawatts when using Q-switching to achieve 
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Figure 2. First Ruby Laser Developed in 1960 by Research Physicist Theodore H. Maiman 
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short pulse lengths. The various interactions with 
the laser and different crystalline materials can 
double the electromagnetic frequency, which will 
halve the wavelength, bringing the laser beam into 
the visible range, 532 nm (green). The wavelength 
can be further divided down three or four times, 
making this laser range from the near-infrared to 
the ultraviolet wavelength. These lasers are com- 
monly used for rangefinders and target designa- 
tors. Other advantages of these lasers are that they 
can be made very small, rugged, cheap, and bat- 
tery-powered. Characteristics of SSLs are shown 
in Table 1. 


Chemical Lasers 

A chemical laser uses chemical reaction to cre- 
ate population inversion in the lasing medium. One 
example is the Mid-Infrared Advanced Chemical 
Laser (MIRACL) developed in the mid-1980s. The 
MIRACL is a continuous-wave, mid-infrared (3.8- 
ut) laser. Its operation is similar to a rocket engine in 
which a fuel (ethylene, C2H4) is burned with an ox- 
idizer (nitrogen trifluoride, NF3).” Free, excited flu- 
orine atoms are among the combustion products. 
Just downstream from the combustor, deuterium 
and helium are injected into the exhaust. Deuteri- 
um (U) combines with the excited fluorine to cre- 
ate excited deuterium fluoride (DF) molecules, 
while the helium stabilizes the reaction and con- 
trols the temperature.” The laser’s resonator mir- 
rors are wrapped around the excited exhaust gas, 
and optical energy is extracted. The cavity is active- 
ly cooled and can be run until the fuel supply is ex- 
hausted. The laser's megawatt-class output power 
can be varied over a wide range by altering the fuel 
flow rates and mixture. The laser beam in the reso- 
nator is approximately 21-cm high and 3-cm wide. 
Beam-shaping optics are used to produce a 14- x 
14-cm (5.5- x 5.5-inch) square, which is then prop- 
agated through the rest of the beam train. Diagnos- 
tics for evaluating the beam shape, absolute power, 
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and intensity profile are used on each firing of the 
laser. The beam can be directed to a number of dif- 
ferent test areas or to the SEA LITE beam director.’ 
The DF Chemical Laser (MIRACL) and the Sea Lite 
Beam are shown in Figure 3. 

The laser and beam director were integrated 
in the mid-1980s at the Army’s High Energy La- 
ser Systems Test Facility (HELSTF) at White Sands 
Missile Range, New Mexico. Following integration, 
extensive tests were conducted in the areas of: 

¢ High-power optical components and beam- 

path conditioning 

¢ Beam-control techniques 

¢ High-power propagation 

¢ Target damage and vulnerability 

« Target lethality’ 

Tests supported by the MIRACL included: 
¢ The high-power dynamic with flying drone 
(BQM-34) 

¢ Conventional defense initiative with flying 

drone 

¢ High-velocity target test with Vandal 

Missile 

¢ High-altitude target tests with flying drone 

¢ Missile and plume tests using the 1.5-m 

aperture 

¢ Radiometrically calibrated images and 

spectral radiometry 

These successful tests are what made many be- 
lieve that MIRACL was the first and only success- 
ful laser weapon system developed by the Navy 
prior to the Navy Laser Weapon System (LaWS).’ 


Gas Lasers 

Gas lasers are a type of chemical laser that uses a 
pure gas or gas mixture to produce a beam. The typ- 
ical gas laser contains a tube with mirrors on each 
end. One end transmits the beam out of the cavi- 
ty. Most gas lasers use electron-collision pumping, 
with electric current passing through the gas. Some 
use optical pumping with flash lamps. The helium 


Table 1. Characteristics of Solid-State Lasers 


Wavelength (nm) 


Alexandrite 700-830 
Erbium 
Holmium: glass 1950 

Neodymium 1064/1123/1318/1370 
Neodymium: glass 1060 

Neodymium: YAG 1064.5 

Ruby 694.3 


Titanium-sapphire 660-1060 


850/1230/1540/1730/2900 


Typical Power 


Typical Operation 


Pulsed/CW tunable 
Pulsed 

Pulsed 

Pulsed 

Pulsed 

Pulsed/CW 

Pulsed 

Pulsed/CW tunable 


5 watts 

8 watts 
milliwatts 
megawatts 
megawatts 
megawatts 
10-15 watts 
15 watts 
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DF Chemical Laser (MIRACL) 
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Sea Lite Beam 


Figure 3. DF Chemical Laser (MIRACL) and Sea Lite Beam 


neon (HeNe) laser is a very well-known gas laser. It 
produces a bright red, continuous beam of low pow- 
er. It is used for many applications such as scanning, 
alignment, measurement, and stabilization devices. 
University students use them in optical training lab- 
oratories. Many larger lasers contain a HeNe inside 
the beam path, as well to verify beam alignment. 
HeNe lasers are fairly cheap and very rugged. They 
can work continuously for thousands of hours. 

CO, lasers are in the gas family. These lasers 
were the earliest, truly high-power lasers and have 
been among the most crucial lasers used in R&D 
for high-energy laser (HEL) weapons. In industry, 
the more powerful CO, lasers are used for weld- 
ing, drilling, and cutting. There are many different 
types of CO, lasers that vary in pumping design. 
CO, lasers work by burning a hydrocarbon fuel 
(like kerosene or methane) in oxygen or nitrous 
oxide. The hot gas flows through a comb of noz- 
zles, expands quickly, and achieves population 
inversion. The gas then flows through an optical 
resonator at supersonic speeds, resulting in stimu- 
lated emission and a laser beam.* 

CO, lasers have been researched for use as 
nonlethal weapons. The wavelength produced by a 
CO, laser is also absorbed by glass. For example, 
the beam does not penetrate a windshield. Thus, 
shooting a CO, laser at a vehicle's windshield could 
deter a threat by damaging the windshield or by 
causing a dazzling effect to reduce the visibility of 
the driver, while not reaching the driver at all. 

The gas dynamic laser (GDL) is a CO, la- 
ser based on differences in relaxation velocities 
of molecular vibrational states. The laser medi- 
um’s gas has properties such that an energetically 
lower vibrational state relaxes faster than a high- 
er vibrational state; thus, a population inversion is 
achieved in a particular time. A GDL is shown in 
Figure 4. Characteristics of chemical and gas lasers 
are identified in Table 2. 
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Fiber Lasers 

Modern fiber lasers are considered SSLs. They 
are powered by electricity, making them highly 
mobile and supportable on the battlefield. Fiber la- 
sers use optical fibers as the gain media. In most 
cases, the gain medium is a fiber doped with rare 
earth elements—such as erbium (Er3+), neodym- 
ium (Nd3+), ytterbium (Yb3+), thulium (Tm3+), 
or praseodymium (Pr3+)—and one or several laser 
diodes are used for pumping. Optical fibers have 
been used in industry, specifically for telecommu- 
nications to transport information via light. With 
developing technology, optical fibers have become 
high-energy, powerful laser energy sources. Fiber 
lasers have proven to have much benefit over tra- 
ditional SSLs. They are rugged and do not require 
a clean room to operate or maintain, as most oth- 
er laser systems do. They also are extremely efh- 
cient; however, they cannot operate well in all 
weather conditions. One example is the IPG CW 
fiber lasers, which produce moderate beam qual- 
ity, causing damage to materials and components 
through thermal heating and burn-through. The 
Naval Surface Warfare Center, Dahlgren Division 
(NSWCDD) purchased eight commercially avail- 
able 5.5-kW IPG lasers, where two multimode 
(seven fibers) lasers are housed per cabinet. This 
type of laser is easy to mount due to the flexible fi- 
bers. The IPG CW Fiber Laser is shown in Figure 5. 


Miscellaneous Lasers 

There are other types of lasers that do not nec- 
essarily fit into the chemical or solid-state catego- 
ries. These include semiconductor lasers, used in: 


¢ Television ¢ Radios 
¢ CD Players ¢ Telecommunications 
¢ Dye Lasers ¢ Medicine 


e Spectroscopy « Astronomy 
There also are the FELs mentioned previous- 
ly. The FEL is a completely different breed of laser. 
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Figure 4. A laser engineer inspects a gas dynamic laser after installation 
aboard an NKC-135 airborne laser laboratory. 


Helium-Neon 

Krypton 

Argon 

Xenon fluoride (excimer) 
Argon fluoride (excimer) 
Krypton fluoride (excimer) 
Deuterium fluoride (chemical) 
Hydrogen fluoride (chemical) 
Carbon dioxide 

GaAlAs (semiconductor) 


Table 2. Characteristics of Chemical/Gas Lasers 


Wavelength (nm) =‘ Typical Power 


543/632.8 
350-647 
350-514.5 
351 

193 

249 
3,000—-4,200 
2,600—3,000 
9,000—12,000 
750-900 


.0001—.001 watts 
.0001-—.05 watts 
.001-6.0 watts 
.001—20 watts 
.05-30 watts 


7-100 watts 


.01—-100 megawatts 
.01—-150 megawatts 
-1-15,000 megawatts 
10-4,000 milliwatts 


Figure 5. IPG CW Fiber Laser System 
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CW 

CW 

CW 

CW 

Pulsed 
Pulsed 
Pulsed/CW 
Pulsed/CW 
Pulsed/CW 
Pulsed 
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It uses electrons to create photons instead of some 
type of matter. The electrons are produced, col- 
lected, and directed to flow at very high speeds. To 
excite the electrons, they are passed through a “wig- 
gler,’ i.e., a series of magnets positioned in such a 
way that electromagnetic radiation (light) is pro- 
duced when the electrons release photons. ‘The sig- 
nificant feature of the FEL is that the wavelength 
can be controlled, depending on the magnet po- 
sitions and the speed of electrons. This versatili- 
ty makes the FEL particularly appealing. However, 
the footprint of the FEL system is too large to trans- 
form into any ideal defense weapon. The Jefferson 
Laboratory in Newport News, Virginia, has an FEL 
and continues to maintain and test its capabilities 
and effects. This laser was new to the military in the 
late 1990s and received funding to optimize its ca- 
pabilities and integrate as a defense weapon. Al- 
though great progress has been made, the required 
footprint could be much larger than desired. Con- 
sequently, some interest in the FEL has shifted to 
other HEL sources. 

Many scientists foresee the probability of us- 
ing the laser as a global weapon. This possibility is 
proven through basic laws of physics. Actually im- 
plementing such a system, however, can be more 
difficult. The global weapon concept uses a base 
laser with optics and is strategically positioned in 
space to be able to direct its beam multiple plac- 
es on Earth at the speed of light with maximum 
power levels. This idea faces significant problems, 
including appropriate power levels, optics to han- 
dle such levels, propagation issues, and the ethical 
measures behind any global weapon. Still, the idea 
presents interesting possibilities. 


LASER WEAPON DEVELOPMENT 

The following paragraphs highlight some of 
the laser weapons that have been successfully de- 
veloped over the last 40 years. 


Baseline Demonstrator Laser (BDL) Hydrogen 
Fluoride (HF) 

In 1973, TRW Inc. produced the world’s first 
high-energy chemical laser, the Baseline Demon- 
stration Laser, for DoD. After that, TRW Inc. pro- 
duced and demonstrated six more HELs, including 
the MIRACL (1985) and Alpha (2000), the nation’s 
only megawatt-class chemical lasers. 


Navy-ARPA Chemical Laser (NACL) HF 

The NACL was mated with the Navy Pointer 
Tracker at TRW Inc’s San Juan Capistrano, Cali- 
fornia, facilities in the 1975-1978 time frame. This 
was the Navy’s initial, integrated HEL system test 
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bed and was used to provide the first demonstrated 
kill of an operational missile in 1978. 


Alpha HF—Built for Strategic Defense Initiative 
(SDI) Space-Based Laser (SBL) 

Alpha, an HF laser, was the baseline technology 
for the SBL readiness demonstration (SBLRD). In 
1991, the Alpha laser demonstrated megawatt-class 
power levels similar to MIRACL, but in a low-pres- 
sure, space operation environment. Alpha dem- 
onstrated that multimegawatt, space-compatible 
lasers can be built and operated. 


Tactical High-Energy Laser (THEL) 

The THEL is a DF chemical laser developed 
by the Army. In 2000 and 2001, THEL shot down 
28 Katyusha artillery rockets and 5 artillery shells. 
On 4 November 2002, THEL shot down an incom- 
ing artillery shell and a mobile version successfully 
completed testing. Subsequently, during a test con- 
ducted on 24 August 2004, the system successfully 
shot down multiple mortar rounds. These tests rep- 
resented actual mortar threat scenarios in which 
both single mortar rounds and salvo were tested 
and intercepted. A photograph of THEL is shown 
in Figure 6. 


Advanced Tactical Laser (ATL) 

The ATL uses a closed-cycle, chemical oxy- 
gen-iodine laser (COIL) with beam control, which 
lases at a 1.315- wavelength. The ATL was devel- 
oped to engage tactical targets from a moving plat- 
form at ranges of approximately 10 km. It can spot 
a 10-cm-wide beam on a distant target for up to 
100 shots. This beam has enough power to slice 
through metal at a distance of 9 miles. The aircraft 
equipped with the ATL weapon system is shown in 
Figure 7. 

A specially modified 46th Test Wing NC-130H 
aircraft equipped with the ATL weapon system 
fired its laser while flying over White Sands Mis- 
sile Range, New Mexico, successfully hitting a tar- 
get board located on the ground. Equipped with a 
chemical laser, a beam control system, sensors, and 
weapon-system consoles, the ATL is designed to 
damage, disable, or destroy targets with little or no 
collateral damage. 


Airborne Laser (ABL) (CO,) Chemical Oxygen 
The ABL C-130H aircraft contains three laser 
beam systems: the powerful killing primary laser 
beam (ATL), a set of illuminating laser beams for 
infrared surveillance and high-speed target acqui- 
sition, and a beacon laser for a high-precision laser 
target tracking beam control system. The primary 
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Figure 6. Tactical High-Energy Laser (THEL) 


Figure 7. 46th Test Wing NC-130H Aircraft Equipped with the 
ATL Weapon System 


laser beam is generated by a megawatt COIL locat- 
ed at the rear of the fuselage. The high-power la- 
ser beam travels towards the front of the aircraft 
through a pipe. The pipe passes through a Station 
1000 bulkhead/airlock, which separates the rear 
fuselage from the forward cabins. The high-pow- 
er beam passes through the fine beam control sys- 
tem mounted on a vibration-isolated optical bench. 
Beam pointing is achieved with very fast, light- 
weight steering mirrors, which are tilted to follow 
the target missile. The ABL finally destroyed a tar- 
get while in flight at White Sands Missile Range in 
August 2009. The 12,000-lb ABL locked onto an un- 
specified ground target and fired the laser, making 
the target disappear. Although it was successful at 


this demonstration, using the ABL in the fleet has 
fallen out of favor due to affordability and technol- 
ogy problems. The ABL is shown on an aircraft in 
Figure 8. 


Joint High-Power Solid-State Laser (JHPSSL) 

In hopes of accelerating SSL technology for 
military uses, work is being performed by the 
U.S. Army Space and Missile Defense Command 
(SMDC) and the Army Test and Engineering Cen- 
ter at White Sands Missile Range. The technology 
uses an electric laser diode to shoot light into 32 
garnet crystal modules that combine to create “laser 
amplifier chains” producing 15 kW. By using sev- 
en chains and by combining multiple beams, they 
have reached 105 kW in the laboratory operating 
in a clean room. The program's ultimate goal is for 
a laser system to reach high powers outside a labo- 
ratory environment. Fielding such a delicate opti- 
cal structure can present significant barriers for this 
laser system. Nonetheless, it will be a great accom- 
plishment for a variety of force protection missions, 
such as shipboard defense against cruise missiles. 
The JHPSSL system is shown in Figure 9. 


Navy Laser Weapon System (LaWS) 

The Navy LaWS is the most recent, success- 
ful laser weapon. It uses an electric-fiber laser de- 
sign, avoiding the problems that chemical lasers 
present. In the summer of 2009, the Naval Sea 
Systems Command (NAVSEA)—with support 
from NSWCDD-—successfully tracked, engaged, 
and destroyed unmanned aerial vehicles (UAV) 
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Figure 8. Airborne Laser (ABL) 


Figure 9. Joint High-Power Solid-State Laser (JHPSSL) System 
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in flight at the Naval Air Warfare Center, China 
Lake, California. A total of five targets were en- 
gaged and destroyed during the testing, which 
represented a first for the U.S. Navy. The laser was 
fired through a beam director on a Kineto Track- 
ing Mount similar to the Sea Lite beam director. 
The system used fiber lasers in the configuration 
and has proven to be a rugged and dependable 
choice for the warfighter’s needs. A photograph of 
LaWS is shown in Figure 10. 

Laser weapon systems development in recent 
years has taken giant steps forward. Dedicated 
R&D has advanced the state of the art consid- 
erably. What was unimaginable only a few short 
years ago, today has become reality. According- 
ly, given continued R&D, warfighters in the near 
term will have additional weapon options to 
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choose from for dealing with a spectrum of threats 
and contingencies. 
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The Naval Sea Systems Command (NAVSEA) 
established the Navy Directed Energy Weapons 
Program Office in January 2002 and subsequently 
chartered the Directed Energy and Electric Weap- 
on Systems Program Office (PMS 405) in July 
2004.'* Its mission is to change the way the Navy 
fights in the 21st century by transitioning directed- 
energy and electric weapon technology, providing 
the warfighter with additional tools to fight today’s 
and tomorrow’s wars. In support of this mission, 
the Laser Weapon System (LaWS) was developed, 
which potentially adds a suite of tools for offensive 
and defensive operations. 

The LaWS program is managed by PMS 405 in 
cooperation with the Program Executive Office In- 
tegrated Warfare Systems (PEO IWS), the Navy’s 
Close-In Weapon System (CIWS) manager. A mul- 
tilaboratory/multicontractor organization led by 
the Naval Surface Warfare Center, Dahlgren Divi- 
sion (NSWCDD), has been executing the program 
since March 2007. The potential advantages of a le- 
thal, precise, speed-of-light weapon are numerous 
and have been recognized for many years. Howev- 
er, even in light of these advantages, there are real- 
ities that need to be considered for any program to 
succeed to the point that an actual system is placed 
in the hands of the warfighters. 

The LaWS system offers viable solutions for an 
important subset of threats while fitting into ac- 
ceptable size and weight constraints. In addition, 
since LaWS is a fully electric laser, the operation 
of the system does not require the handling and 
storage of hazardous chemicals, such as hydrogen 
fluoride. As will be discussed later, due to the in- 
corporation of high levels of commercial off-the- 
shelf (COTS) technology, the LaWS system also 
has advantages for topside design, logistic sup- 
portability, and cost. Thus, LaWS could enable the 
Navy to address adverse cost-exchange situations, 
which can occur when engaging proliferated in- 
expensive threats such as unmanned aerial vehi- 
cles (UAVs). 


BACKGROUND 

Based on mission analysis work conducted pri- 
or to the LaWS program and additional work done 
as part of the program, it became clear that a num- 
ber of factors require careful consideration. First, a 
high-power laser is not likely to replace anything 
on a ship in the next 5 years. For a new system to 
be added to a ship, a high-power laser must supple- 
ment current capabilities or provide new capabili- 
ties that clearly justify its addition. Second, because 
a laser provides such a diverse set of capabilities, 
conventional air-to-air warfare (AAW) models— 
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such as the Fleet AAW Model for Comparison of 
Tactical Systems (FACTS), Antiair Warfare Simu- 
lation (AAWSIM), and Extended Air Defense Sim- 
ulation (EADSIM), as well as other existing AAW 
analysis approaches—are not well suited for show- 
casing current or near-term laser-weapon capa- 
bilities. While they can (and have) been used for 
laser-weapon analysis, their application to a mega- 
watt-class laser that could “instantly” destroy boats 
or cruise missiles (akin to missile engagements) is 
a more straightforward application of the existing 
models and techniques. 

In November 1995, the Chief of Naval Opera- 
tions requested that the National Research Coun- 
cil initiate, through its Naval Studies Board, a 
thorough examination of the impact of advancing 
technology on the form and capability of the naval 
forces to the year 2035. A major observation of the 
report is quoted below: 


Numerous laboratory and field-test ver- 
sions of laser weapons have been developed 
and demonstrated. They have worked as 
expected and demonstrated suitable lethality 
against their intended targets. The primary 
factors that have inhibited the transition of 
the technology into deployed systems are size 
and weight. Generally, the conceptual designs 
of laser weapons that are scaled for combat 
effectiveness are too large to be appealing to 
users; conversely, weapons that are sized for 
platform convenience generally lack convinc- 
ing lethality.’ 


Subsequently, an August 2006 U.S. Air Force 
(USAF) Scientific Advisory Board Study examined 
the increasing threat posed by UAVs in some de- 
tail. Key conclusions included: 


No single system can completely address 
the UAV threat. A single sensor solution 
is inadequate because of the size and speed 
challenges presented by small UAVs. A sin- 
gle-weapon-layer solution fails to provide for 
adaptability to multiple scenarios or adequate 
probability of kill. 


Key recommendations of the USAF Advisory 
Scientific Board Study included: 


Develop and field longer-term upgrades 
to counter increased UAV threats. They 
include:...a small, multimission air/air and 
air/ground weapon; and directed-energy air 
defense weaponry.* 
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In addition to the USAF Scientific Adviso- 
ry Board study, a 2007 OPNAV Deep Blue Study 
noted the potential advantage of nonkinetic defeat 
options and recommended that the Navy acceler- 
ate development of nonkinetic systems to include 
high-energy lasers (HELs).° 

The laser power levels likely to be available in 
the near term, within reasonable size and cost, are 
in the neighborhood of 100 kW of radiated pow- 
er. While this power level is not adequate to en- 
gage certain threats, such as cruise missiles or 
tactical ballistic missiles at tactically useful ranges, 
there is still a wide spectrum of threats that could 
be engaged at ranges that are comparable to many 
current ship-defense weapons, including minor- 
caliber guns and small missiles. The spectrum of 
threats includes: 

« UAVs 

¢ Missile Seekers 

e Intelligence, Surveillance, and 

Reconnaissance Systems 

¢ Rockets 

¢ Man-Portable Air-Defense Systems 
(MANPADS) 

Mortar Rounds 
¢ Floating Mines 
Artillery Rounds 


LAWS ON CIWS 

The Mk 15 Phalanx CIWS can often de- 
tect, track, and (sometimes) identify poten- 
tial threats at ranges well outside the effective 
range of the 20mm gun. These functions are 
accomplished using the search/track radar sys- 
tem and the Phalanx Thermal Imager (PTI). 
When added to the Phalanx mount and point- 
ed in the same direction as the gun (see Fig- 
ure 1), a laser weapon could potentially add 
a number of useful functions and capabilities 
to the mount, but technical challenges must 
be overcome. Preliminary analyses of the me- 
chanical characteristics of the mount suggest 
that the additional weight that could be add- 
ed to the mount must be kept under approxi- 
mately 1200-1500 lb. Additionally, it is highly 
desirable that the addition of the laser weap- 
on not substantially affect the train/elevation 
operation of the mount in angle, peak veloci- 
ty, or acceleration. Consequently, use of rapid- 
ly evolving fiber laser technology appears to be 
the only currently foreseeable path to adding 
significant laser energy directly to the mount 
within these constraints. 

One major driver in the genesis of the 
LaWS system was the availability of relatively 
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low-cost COTS fiber-optic lasers. Because these fi- 
bers are flexible, they obviate the need for an ex- 
pensive coudé path system (an optical mirror/lens 
assembly that turns radiation 90° and may also sup- 
port rotation of the beam director), thus allowing 
the use of low-cost mount technology, as well as the 
retrofitting of the system on existing mounts. The 
last factor is extremely important because of the 
scarcity of topside real estate on today’s ships. These 
fiber-optic lasers do have limitations in terms of 
power, although power levels are growing with ad- 
vancing technology. The reality today is that, in or- 
der to get adequate lethality from a system based on 
this technology, the use of a beam-combining ap- 
paratus utilizing several individual fibers is neces- 
sary. (Figure 2 depicts combining multiple fibers in 
the same beam director.) Furthermore, a smaller 
beam size is desirable since this drives power densi- 
ty up—increasing the performance required for the 
tracking and pointing elements of the system. Thus, 
a high-resolution fine track sensor is needed, as well 
as an appropriately robust line-of-sight control. 


A POTENTIAL SUITE OF LAWS- 
RELATED CAPABILITIES 

Potential added capabilities that an adjunct 
LaWS could contribute to the total ship combat 
system are briefly outlined in the following sub- 
sections. 


Figure 1. LaWS Mounted on CIWS 
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Figure 2. Cutaway View of the LaWS Beam Director 


, and Intent 
Determinati g 

The optics that would be added for the laser 
to detect and track targets in support of a laser en- 
gagement would immediately contribute addition- 
al capabilities to the entire ship combat system even 
without operating the laser. A laser-gated illumi- 
nator, part of the tracking system, significantly in- 
creases the signal to the background level of tracked 
targets and provides good range resolution as well. 
The additional sensitivity and angle resolution pro- 
vided by the LaWS optics would allow the identi- 
fication, precision tracking, and “monitoring” (at 
high resolution) of potential threats or vehicles of 
interest at substantially greater ranges than could 
be achieved by the PTI alone. The Phalanx radar, 
or another source, would have to provide an initial, 
accurate cue to facilitate initial acquisition. Once ac- 
quired, the target could be examined and monitored 
with high resolution at range. This capability could 
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make a substantial contribution to identification ef- 
forts—efforts to determine intent and potentially 
even to documenting target behavior to resolve is- 
sues with rules-of-engagement doctrine. It is wide- 
ly recognized that rules-of-engagement issues, such 
as threat identification and intent determination, 
are among the most difficult problems faced by ship 
commanding officers. 

Unambiguous Warning at Range 

Ifa fraction of the laser energy is routed through 
a frequency-doubling crystal, an intense, visible 
beam can be projected to significant ranges to pro- 
vide a clear, unambiguous warning that a potential 
target is about to be engaged unless an immediate 
change in behavior is observed. This feature also 
would have utility for dazzling aircraft, surface ve- 
hicle, or submarine sensors, and would provide ex- 
ceptional long-range, unambiguous warning to 
boats or aircraft at night. 
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Sensor Destruction at Range 

Many electro-optical (EO) sensors are quite 
susceptible to damage by laser energy in the fiber- 
laser band as is the case with infrared (IR) missile 
seekers with germanium optics. The frequency- 
doubling feature described in the previous para- 
graphalso wouldbe useful to ensure that aband-pass 
filter at a single frequency could not be applied as 
an effective countermeasure. The intent here would 
be to destroy the seeker or imager at ranges well be- 
yond those achievable by the Phalanx 20mm gun. 
Other examples include intelligence, surveillance, 
reconnaissance, and targeting sensors on UAVs or 
unmanned surface vehicles (USVs). 


IR Missile Assist at Range 

Many targets of interest—including UAVs, 
USVs, and small boats—are somewhat “marginal” 
from a target-signature standpoint, particularly at 
the maximum range of existing IR guided missiles 
such as the FIM-92 Stinger, the FGM-148 Javelin, 
the RIM-116 RAM, and the AIM-9X Sidewinder. 
The CIWS laser adjunct could potentially “correct” 
this situation by laser heating target vehicles to en- 
hance their signature to existing IR guided missiles. 
Note that this is NOT “conventional” semiactive-la- 
ser (SAL) guidance—the LaWS is not a coded il- 
luminator, nor do the seekers in question rely on 
this coding. The IR missiles would be unmodified 
weapons taken from inventory. The LaWS adjunct 
would simply contribute laser energy that heats 
the target and enhances its signature for the mis- 
sile. While, at the ranges envisioned, this laser heat- 
ing alone would not be sufficient to “kill” the target, 
it could definitely heat the target. It should also be 
noted that the laser “illumination” could potential- 
ly be used to preferentially select a specific target 
from among a group of targets for engagement by a 
missile. It is expected that these engagements could 
occur at ranges of two to four times the effective 
Phalanx gun engagement ranges. Use of LaWS in 
this manner would be exactly analogous to the use 
of a SAL designator for a SAL guided missile, such 
as the AGM-114 Hellfire. It is expected that similar 
rules of engagement would apply. 


Direct Target Destruction by Laser Heating 

Some threats are known to be vulnerable to di- 
rect destruction by the application of laser ener- 
gy for an appropriate period of time. The currently 
envisioned system would be able to destroy a sub- 
set of naval threats at ranges comparable to, and 
in some cases greater than, the ranges achieved 
with modern, stabilized guns using EO fire con- 
trol systems and modern ammunition. In the case 
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of a LaWS adjunct, the addition of the laser would 
open new options for a firing/engagement doctrine 
and would be expected to conserve CIWS rounds 
for use on threats that are not appropriate for this 
laser power level. While the laser is often quoted as 
having an “unlimited magazine,” the true number 
of threats that can be engaged by the laser in any 
period of time is limited by the required illumina- 
tion time and by the time required to evaluate a 
kill and transition to the next target. Thus, for par- 
ticular target velocities and numbers, the “effective 
laser magazine” might be added to the CIWS mag- 
azine to increase the total number of targets en- 
gaged by the combined system. 


LAWS ACCOMPLISHMENTS 

A government/industry team, led by govern- 
ment technical personnel, have achieved signifi- 
cant accomplishments since the start of the LaWS 
program in 2007; specifically, the team: 

¢ Conducted mission analyses 
Developed threat lethality estimates 
Performed industry surveys for critical com- 
ponents and subsystems 
Performed extensive trade-off analyses 
Designed a prototype system 
Constructed the system—the prototype di- 
rector and mount (see Figure 3) 

Performed numerous laboratory-based tests 
of subsystems and the complete prototype 
Validated system operation with a full-up 
field test at high power using BQM-147A 
UAV target drones 

Additionally, the team was able to minimize the 
cost of the prototype by leveraging hardware that 
had already been developed or procured for oth- 
er applications, including an L3-Brashear tracking 
mount, a 50-cm telescope, and high-performance 
IR sensors. Some components were commercially 
procured, such as the 5.4-kW fiber lasers. Figure 4 
shows three laser cabinets, containing two lasers 
apiece, resulting in a total power output of 32.4 kW. 
Other components, such as the beam combiner 
and much of the system software required for op- 
eration and target tracking, had to be specifically 
designed, fabricated, and tested. 

The LaWS program achieved a highly success- 
ful field test/demonstration in June 2009 when the 
prototype successfully engaged and destroyed five 
drone targets at tactically significant ranges at the 
China Lake, California, test range (see Figure 5). 


ADDITIONAL WORK TO BE DONE 
Since the LaWS prototype sits on a dedicated 
gimbal, much additional work needs to be done 
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Figure 4. IPG Laser Cabinets 
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Figure 5. BQM-147A During LaWS Engagement 


to place the weapon on the CIWS mount. The 
latter would require new control systems and 
optomechanical hardware for line-of-sight stabi- 
lization. Other aspects of the shipboard environ- 
ment are also more stressful, and future mission 
areas may require an increasingly robust capa- 
bility to deal with optical turbulence and the 
high-clutter environment of the ocean surface. 
Additional laser power might also be required. 
These modifications, depending on the level 
of capability desired, will require engineering 
modifications to the system. Engineering analy- 
sis and design to address these issues is current- 
ly underway at NSWCDD. 

While the aforementioned engineering issues 
are important to address, there are additional tech- 
nical issues that have yet to be analyzed. These is- 
sues are concerned with the potential utility of 
the system. Indeed, most of the detailed techni- 
cal analyses and experiments performed thus far 
have focused on target destruction, with some ef- 
fort expended on the issue of seeker damage/de- 
struction. Developing credible lethality estimates 
for various potential threat targets is clearly very 
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important, but one consequence of the lethality fo- 
cus is that necessary, detailed, defendable technical 
analysis, analytic model development, and experi- 
ments have not been performed to explore the oth- 
er functions/features that a CIWS Adjunct LaWS 
might provide to the overall ship combat system. 
Some of these contributions might become “rou- 
tine” if the LaWS were available. 

For example, a hard-kill engagement of a tar- 
get by a Navy shipboard weapon is a relatively rare 
event, even during wartime conditions. On the oth- 
er hand, ships in combat zones—and elsewhere— 
constantly have the problem of detecting potential 
threats, tracking them, identifying them, deter- 
mining their intent, and providing warning. Thus, 
use of the LaWS system, at less than its full lethal 
potential, could become a daily, standard practice. 
It is still not clear how these potential benefits and 
capabilities could be measured or quantified to the 
satisfaction of key decision makers. 

Likewise, other potential advantages of laser 
weapons—such as the potential for precision en- 
gagement, covert engagement, fire starting, grad- 
uated lethality, low cost per shot, and “unlimited” 


magazine—have not been subjected to rigorous 
technical analysis for feasibility, utility, and prac- 
ticality. These investigations need to be performed 
and are gradually being addressed within the 
LaWS program. 

Although the Phalanx CIWS system is cur- 
rently installed on a number of Navy surface 
warships—either a single mount or a double 
mount—there are still significant numbers of 
ships that do not have a Phalanx system. It is high- 
ly desirable to make LaWS potentially available to 
virtually any ship that could benefit from the en- 
hanced capabilities. 

While the technical issues associated with the 
addition of LaWS to the Phalanx CIWS will be 
somewhat different from those associated with 
adding a LaWS system to other weapon systems— 
or the provision of a “stand-alone” LaWS—they do 
not appear to be insurmountable. For example, a 
LaWS beam director might be added to the stabi- 
lized Mk 38 Mod 2 25mm gun or the Mk 46 Mod 2 
30mm gun. A LaWS beam director might be add- 
ed to (or even substituted for) the Mk 46 EO Sight 
on DDGs or added to the trainable RAM launcher. 
Other options may exist as well. 

The issue of defending combat logistics force 
ships, joint sealift ships, and certain support vessels 
from attacks from small boats or UAVs is also rele- 
vant. These ships often have little or no installed de- 
fensive capabilities for potential terrorist or pirate 
threats, and expeditionary security detachments do 
not have decisive warning or engagement capabil- 
ity. In addition, there are severe limitations placed 
on concept of operations (CONOPS) and rules of 
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engagement due to the limited objectives/limited 
means of the various missions. 

A system such as LaWS could provide gradu- 
ated lethality from warning to destruction. It also 
could provide additional applications to minimize 
risk to sea base platforms and enhance sea shield 
capabilities against nonstate threats. If acceptable 
rules of engagement can be established, the advan- 
tages of graduated lethality might be extended to 
ships in port or entering/exiting harbors. 

While considerable additional work needs to 
be done to produce a tactical system, the LaWS 
program's recent demonstration of capability pro- 
vides strong evidence that a useful, tactical system 
could be produced within reasonable cost, volume, 
weight, and power constraints to provide the war- 
fighter with a suite of additional tools to fight to- 
day’s and tomorrow's wars. 
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An already tense situation quickly escalated. Everyone within the combat informa- 
tion center of the Navy’s newest all-electric ship suddenly realized that two surface- 
skimming, antiship missiles were bearing down on their destroyer. With less than 30 sec- 
onds to impact, the tactical warfare officer gave the order to fire. Seconds later, the first 
surface-skimming missile vanished from all tracking consoles. Another order to fire 
closely followed, and the second missile threat was also destroyed. Consequently, with- 
in a matter of 10 seconds from threat recognition to threat elimination, the Navy’s new- 
est all-electric ship was able to destroy two incoming threats by using one of the Navy’s 
newest weapon systems—the free-electron laser. 

Does this scenario of a Navy all-electric ship, employing a high-energy laser to 
shoot down enemy surface-skimming antiship missiles, sound like inevitable reality or 
unattainable science fiction? For scientists and engineers working on directed-energy 
systems for the Navy, the answer does not lie solely in the advanced technical challeng- 
es associated with developing directed-energy weapons. Rather, the answer also lies in 
how well scientists and engineers understand and adhere to the Department of Defense's 
(DoD’s) Defense Acquisition Management System (DAMS) framework governing the 
development of new weapon systems. 


EVOLUTION OF DEFENSE ACQUISITION 

The way in which DoD identifies needs and subsequently develops, tests, procures, 
and sustains weapon systems has evolved over time. Today’s acquisition foundation can 
be traced back to the Packard Commission report in 1986, where many of this report's 
recommendations became part of the Goldwater-Nichols DoD Reorganization Act of 
1986. This evolution continued along three tracks: 

1. Requirements moving from threat-based to capability-based 

2. The resource allocation system adding execution reviews with concurrent pro- 

gram and budget reviews 


3. The acquisition process attempting to incor- 

porate a more flexible and tailored process 

These three tracks form the Defense Support 
System organizational structure: the Joint Capabil- 
ities Integration and Development System (JCIDS) 
process; the Planning, Programming, Budgeting, 
and Execution (PPBE) process; and the DAMS 
process, respectively. These three processes oper- 
ate as “systems of systems” and are referred to as 
the “Big A” acquisition process shown in Figure 1.' 

While all three of these phases hold their own 
level of importance, the major focus for scientists 
and engineers at research and development (R&D) 
facilities is the “Little a” acquisition process. It is 
this “Little a” acquisition process, where the rules 
and processes are found, that governs how DoD 
goes about developing a new materiel solution to 
a validated warfighter requirement. These rules 
and processes are codified within DoD Instruction 
5000.02, Operation of the Defense Acquisition Sys- 
tem, which was issued in December 2008. 

The acquisition framework associated with 
DoD Instruction 5000.02 is the DAMS structure. 
This framework, shown in Figure 2, consists of nu- 
merous strategically placed milestones and major 
program reviews to ensure proper programmat- 
ic oversight.” Each of the milestones has specific 
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Figure 1. Defense Support System Organizational Structure 
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Figure 2. DoD Acquisition Framework 


criteria that must be satisfied before a program is 
allowed to further proceed along the DAMS. The 
programs Milestone Decision Authority (MDA) 
rests with the individual responsible for decid- 
ing if the milestone criteria have been met and, 
if so, for allowing the program to proceed to the 
next phase of the acquisition process. Designation 
of a program’s MDA depends on a program’s lev- 
el of research, development, test, and evaluation 
(RDT&E) and procurement funding. For example, 
an Acquisition Category (ACAT) I program is de- 
fined as an eventual total expenditure for RDT&E 
of more than $365 million in fiscal year (FY) 2000 
constant dollars or, for procurement, of more than 
$2.19 billion in FY 2000 constant dollars. In this 
case, for an ACAT ID (“D” refers to the Defense 
Acquisition Board (DAB)) the Under Secretary of 
Defense for Acquisition, Technology and Logistics 
(USD(AT&L)) is the MDA; for an ACAT IC (“C” 
refers to Component or Service), the MDA is the 
Head of the DoD Component or, if delegated, the 
Component Acquisition Executive.’ 

In addition, civilian and military workforce 
members within the DoD whose job responsibili- 
ties are deemed acquisition-related find themselves 
with a training requirement necessary to carry out 
their acquisition-related job responsibilities. Spe- 
cifically, these workforce members are required to 
gain acquisition training and education with the 
passage of the Defense Acquisition Workforce Im- 
provement Act (DAWIA) signed into law in 1990. 
The current certification process comprises three 
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levels covering 16 different career fields. Each of 
these 16 career fields has a set of specific train- 
ing, education, and experience requirements that 
must be met in order for an individual to achieve 
Level 1, Level 2, or Level 3 certification. The De- 
fense Acquisition University (DAU) provides the 
necessary training classes required for the certifi- 
cation. DAU identifies “core-plus” training class- 
es and continuous learning modules for each level 
of certification. The core-plus classes and modules 
are not required for certification but are identified 
as additional sources of information to assist indi- 
viduals in becoming more knowledgeable about 
their career field beyond the minimum standards 
required for certification. The most up-to-date cer- 
tification frameworks for all 16 career fields can be 
found at the following DAU website: http://icata- 


log.dau.mil/onlinecatalog/CareerLvLaspx 


DEFENSE ACQUISITION REFORM 

The DoD acquisition environment is under- 
going continuous change. The issuance of DoD In- 
struction 5000.02 marked the opening salvo of what 
has become seemingly constant updates, modifica- 
tions, and guidance impacting how DoD procures 
weapon systems to meet warfighter requirements. 
In addition to DoD’s issuance of DoD Instruction 
5000.02, the Government Accountability Office 
published a stream of reports and findings that in- 
dicate significant cost growth and schedule delays 
in major defense acquisition programs. In 2009, 
Secretary of Defense Robert M. Gates proclaimed 
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a new way of doing business within DoD when it 
comes to weapon systems acquisition. Pressures are 
building for every program to maintain cost and 
schedule estimates while delivering the technical 
requirements originally developed to support the 
warfighter. 

Moreover, there have been two major policy 
issuances. As previously mentioned, the first was 
DoD Instruction 5000.02 in December 2008. This 
update of the rules and processes governing DoD 
weapon systems acquisition primarily impacted 
the early part of the DAMS framework. The prob- 
lem was that weapon system programs were failing 
their initial operational test and evaluation phases 
at alarming rates—many times traced to program 
offices attempting to design weapon systems with 
immature technology. Such failures were prevent- 
ing those programs from proceeding to a full-rate 
production decision review and, more importantly, 
causing a repeat of some of the DAMS framework, 
which translated to increased costs and delayed 
initial operational capability timelines. 

DoD Instruction 5000.02 attempted to solve 
this problem with three main emphases. First, a 
mandatory requirement was inserted for compet- 
itive prototyping prior to program initiation at 
Milestone B. The intent was to ensure a competition 
among contractors competing for a contract award. 
The theory was that such a competition would re- 
duce technical risk, validate designs, improve cost 
estimates, evaluate manufacturing processes, and 
refine requirements. Reducing technical risks was 


especially important because weapon system pro- 
grams were expected to demonstrate a technolo- 
gy readiness level (TRL) of six—where the system/ 
subsystem model or prototype is demonstrat- 
ed in a relevant environment—by the time a pro- 
gram reached Milestone B. TRLs are categorized 
ona scale of 1 to 9. A TRL of 1 is the lowest level of 
technology readiness, where scientific research be- 
gins to be translated into applied R&D. A TRL of 9 
is the highest level of technology readiness, where 
the actual system is proven through successful mis- 
sion operations. A TRL of 6 represents a major step 
up in a technology's demonstrated readiness. Using 
TRLs enables consistent comparisons of technical 
maturity across different types of technologies, giv- 
ing program decision makers a common bench- 
mark to consider when assessing program risk. 
Note that TRLs are meant to capture a level of tech- 
nical maturity, not the probability of occurrence 
(i.e., the likelihood of attaining a required maturity 
level) or the impact of not achieving a level of tech- 
nical maturity.* 

The second emphasis was on a stricter adher- 
ence to systems engineering processes and tech- 
nical reviews. Too often weapon system programs 
were not closely following systems engineering 
processes or avoiding due diligence when it came 
to the definition of successful exit criteria for a 
technical review. Consequently, all technical ef- 
forts must be outlined in a program’s systems en- 
gineering plan. The program manager will use the 
eight technical management processes—decision 
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analysis, technical planning, technical assessment, 
requirements management, risk management, con- 
figuration management, technical data manage- 
ment, and interface management—to manage the 
technical development of the system increments, 
including the supporting or enabling systems.” 
The program manager will use the eight techni- 
cal processes—stakeholders requirements defini- 
tion, requirements analysis, architectural design, 
implementation, integration, verification, valida- 
tion, and transition—to design the system, subsys- 
tems, and components, including the supporting 
or enabling systems required to produce, support, 
operate, or dispose of a system.° Figure 3 provides 
an overlay of the new DoD Instruction 5000.02 
and Secretary of the Navy (SECNAV Instruction) 
5000.2D (Implementation and Operation of the 
Defense Acquisition System and the JCIDS), and 
shows the timing of specific systems engineering 
technical reviews as a program matures through 
the DAMS. 

The third emphasis was a more prominent role 
of the MDA, starting with a mandatory requirement 
that all weapon system programs seeking a full or 
partial materiel solution must hold a Materiel De- 
velopment Decision chaired by the MDA. Thus, the 
old Design Readiness Review was replaced with the 
Post-Critical Design Review Assessment chaired by 
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the MDA. In short, the MDA was to become a more 
prominent figure in the oversight of a weapon sys- 
tem program's progress. 

The second relatively recent major policy is- 
suance was the Weapon Systems Acquisition Re- 
form Act (WSARA) of 2009, implemented by 
Directive-Type Memorandum (DTM) 09-027 in 
December 2009. This DIM amended DoD In- 
struction 5000.02, the Defense Federal Acquisition 
Regulation Supplement (DFARS), and associated 
business practices within the Defense Acquisition 
Guidebook (DAG). The WSARA implementation 
brought about changes to policies and procedures 
across 13 categories. Some of the WSARA chang- 
es most relevant to the Navy directed-energy com- 
munity include: 

« Analysis of alternatives study guidance 

e Acquisition strategies to ensure competition 

e Competitive prototyping 

¢ Developmental test and evaluation 

¢ Systems engineering 

¢ Preliminary design reviews 

¢ Critical cost growth 


THE ACQUISITION IMPACT 

So why should the directed-energy communi- 
ty care about these acquisition policy changes? Be- 
cause these policy changes impact the community's 
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Figure 3. Systems Engineering Technical Review Timing 
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ability to develop, produce, and/or sustain direct- 
ed-energy weapon systems. The ultimate goal of 
the directed-energy community is to deploy direct- 
ed-energy weapons to the fleet. Accordingly, re- 
gardless of which phase or phases an organization 
in the community supports, its actions are impact- 
ed by the language in DoD Instruction 5000.02 and 
the WSARA of 2009. The more scientists and en- 
gineers in the organization are aware of governing 
policy documents like DoD Instruction 5000.02, 
the better their chances are of meeting DoD lead- 
ership’s expectations in terms of cost, schedule, and 
technical effectiveness. 

Actions have shown that DoD senior leader- 
ship has come to expect all weapon system pro- 
grams to adhere to the current acquisition-related 
policy and guidance changes. As mentioned earlier, 
major weapon system programs have recently been 
canceled or restructured for not meeting DoD se- 
nior leadership expectations—something that 
rarely occurred previously. In today’s environment, 
technology alone will not carry the argument for a 
programs survivability. Directed-energy weapons 
definitely carry the allure of a “Star Wars-like” ca- 
pability, but these same weapon systems will need 
to show sustainable cost and schedule compliance 
if they are to come to fruition. Resources are too 
limited, and the warfighter has too many needs to 
allow unsustainable weapon system programs to 
continue. Therefore, everyone involved with the 
development, procurement, and/or sustainment of 
a directed-energy weapon system needs to have an 
adequate understanding of the acquisition under- 
pinnings now governing DoD. 


SUMMARY 

The proverbial “winds of change” are blow- 
ing across the DoD acquisition landscape. The 
management of major weapon systems dependent 
upon cutting-edge technologies—such as those of 
directed energy—cannot afford to conduct busi- 
ness in a manner reminiscent of bygone days. 
Everyone involved with the development, produc- 
tion, or sustainment of a directed-energy weapon 
system needs to understand the “rules of engage- 
ment” laid down by the most recent DoD acquisi- 
tion policy guidance. Highly skilled scientists and 
engineers typically already understand the need 
for a structured systems engineering approach to 
problem solving. Today, though, more than ever, 
cost and schedule must be factored in as potential 
tradespace to deliver the ultimate goal: a cost-effec- 
tive, directed-energy weapon system delivered in a 
timely manner while meeting the warfighter’s re- 
quirements. Scientists and engineers who adhere 
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to these recent acquisition changes will help their 
organizations achieve this goal, thereby ensuring 
that warfighters will be armed with the most tech- 
nologically superior weapons possible. 
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WHAT ARE ELECTRIC WEAPONS? 

Most conventional weapons rely on chemical energy (explosives) as their destruc- 
tion mechanism, either to explode on target, like bombs, or to create kinetic energy, like 
a bullet. Electric weapons are different. Electric weapons use stored electrical energy, 
rather than explosives, to attack or destroy the target. Electric weapons generally fall into 
two categories: directed-energy weapons (DEWs) and electromagnetic (EM) launchers. 
DEWs send energy, instead of matter, toward a target, and can be separated into three 
types: laser weapons, particle-beam weapons, and high-power microwave (HPM) or ra- 
dio-frequency (RF) weapons. EM launchers use electrical energy to throw a mass at a 
target, thus making them distinct from directed energy. There are also three types of EM 
launchers: rail guns, coil guns, and induction drivers. All involve the use of strong mag- 
netic fields to push against projectiles. While electric guns are an electric weapon, they 
are not a DEW. 

High electrical powers and large energies are needed for all these weapons. Tech- 
nologies for storing and controlling electric power are needed and are commonly called 
pulsed-power technologies. Electric guns are often associated with DEWs due to their 
common reliance on pulsed-power technology. The types of electric weapons are shown 
in Figure 1. 


Figure 1. Types of Electric Weapons 


There are a number of powerful advantages of 
electric weapons over conventional explosives: 

e DEWs have a near-zero time of flight com- 
pared to conventional ordnance, allowing 
longer decision times and quicker reaction 
times. 

e Electric weapons have a large “magazine” ca- 
pacity, often limited only by the ability of the 
power source to recharge the system. The fir- 
ing rate depends on how fast the system can 
be recharged, which in turn, depends on the 
available power source. 

« The cost of engagement is greatly reduced. 
With increasingly sophisticated convention- 
al weapons, the cost of practice rounds, such 
as a missile, can be millions. For an electric 
weapon, the cost per engagement is greatly 
reduced, making the attack of small targets 
(the asymmetric threat) less costly and train- 
ing much more affordable. 

e There is the potential for variable lethality, 
where the weapon effects can be controlled 
or attenuated to provide a warning or non- 
lethal effect. Otherwise, a full-power setting 
can be used to destroy the target. 

e Electric weapons have the benefit of in- 
creased safety since less ordnance needs to 
be stored. Logistics costs less, and underway 
replenishment is easier since explosives are 
reduced or eliminated. 

e Electric weapons can be used in conjunc- 
tion with conventional weapons to height- 
en overall combat system effectiveness, such 
as knocking out electronics before engaging 
with a kinetic weapon. 

Historically, the key Navy scenario for us- 
ing directed-energy technologies has been close- 
in protection of naval vessels from antiship cruise 
missiles, particularly in a littoral environment. The 
ability of a DEW’s speed-of-light engagement is 
particularly attractive under conditions of short 
warning times from supersonic stealthy missiles. 
However, increasingly difficult and problematic 
threats from nonmilitary aircraft and surface ships, 
countersurveillance platforms, fast patrol boats, 
unmanned aerial vehicles (UAVs), and terrorist in- 
flatable boats or jet skis present different challeng- 
es. The threat has shifted from small numbers of 
expensive targets in open water to large numbers 
of small and cheap targets among neutral forc- 
es. The unique characteristics offered by DEWs, 
when compared to traditional weapon systems, al- 
low them to be applied across a spectrum of threat 
roles, particularly in friendly or neutral-rich re- 
gions where precision pointing or less-than-lethal 


THE BASICS OF ELECTRIC WEAPONS AND 
PULSED-POWER TECHNOLOGIES 


capability is paramount. The potential for HPM to 
counter electronics at levels below human effects 
makes them ideal nonlethal weapons. Electromag- 
netically launched projectiles allow longer range, 
shorter flight times, reduced reliance on air strikes 
and missiles, and safer storage and replenishment. 
With military budgets being squeezed, the low cost 
of directed-energy engagements, which often re- 
quire just a few gallons of fuel, cannot be overem- 
phasized. Instead of million-dollar missile shots, 
electric weapons allow new tactics, warning shots, 
and continual fire against large and small targets. 
They also allow inexpensive practice and training 
for improved readiness. 


PULSED POWER FOR ELECTRIC 
WEAPONS 

A useful rule of thumb is that a stick of TNT 
contains about a megajoule (MJ) of chemical en- 
ergy, and this amount is often needed to destroy 
a military target. To destroy a target with an elec- 
tric weapon, the electrical energy must also be de- 
posited quickly. Surprisingly, a candy bar also has a 
megajoule of chemical energy, but it is released very 
slowly when we eat it. Many electric weapons re- 
quire peak powers of more than a gigawatt (GW) or 
energies more than a megajoule. The time scales for 
delivery range from milliseconds to nanoseconds. 
As an example, delivering 1 MJ of energy in 10 us 
requires 100 GW of power, which is more than a 
commercial power plant can produce. It is not prac- 
tical to build continuous power supplies to directly 
drive most electric weapons. Consequently, pulsed- 
power technologies are needed to store energy at 
low power rates and release it quickly for weapon 
use. A pulsed-power system takes electrical pow- 
er from a prime source (like a motor), stores it, and 
transforms the power to meet specific user require- 
ments. The importance of a pulsed-power system is 
often underappreciated. For most electric weapon 
systems, the system size, weight, volume, and reli- 
ability are dominated by the pulsed-power chain. 
Pulsed-power components must be improved 
along with the weapon technology to make elec- 
tric weapons systems practical. A block diagram of 
a pulsed-power system is shown in Figure 2. 

Electrical energy can be stored in many ways, 
such as a battery (actually a chemical storage). A 
car battery has about a megajoule of energy, but 
it takes many seconds to drain it. A much faster 
method of storing electrical energy is in a capacitor, 
which can be discharged in milliseconds or faster. 
Inductive methods store the energy in the magnet- 
ic fields of a coil. This has the potential of achiev- 
ing higher energy density than capacitors, but 
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when the supporting systems are considered, the 
technology becomes less attractive. Energy storage 
for electric weapons can also be done with chem- 
ical explosive energy, where an explosive force is 
converted into electrical energy using techniques 
such as flux compression. Energy can be stored in 
the inertia of rotating machines and flywheels, but 
the energy can be released only as fast as the fly- 
wheel or motor can be stopped, usually in seconds. 
In many cases, several stages of energy store are 
used where each stage is faster than the last. Once 
the energy is stored, it must be released quickly us- 
ing a high-power switch. There are many types of 
switches. Perhaps the most common type for elec- 
tric-weapon applications has been the spark gap. 
Many types of controlled spark gaps exist, includ- 
ing pin-triggered, laser-triggered, field distortion, 
and simple overvolted. To achieve high repetition 
rates, flowing oil or gas can be used to flush the hot 
spark products, or sealed gaps using special fast-re- 
covery gases, such as hydrogen, can be employed. 
Other switches, such as vacuum tubes and solid- 
state switches, can be used if they can handle the 
voltages and currents needed. Solid-state technol- 
ogies, such as thyristers, have become very capa- 
ble in recent years. Once the energy is switched 
out, there is usually some additional power condi- 
tioning, where transformers or pulse-forming net- 
works are used to provide the desired pulse shape, 
voltage, and current required for the weapon. For 
rapid firing rates or continuous use, high average 
input powers are needed. 
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ALL-ELECTRIC SHIP 

One of the major impediments to the develop- 
ment of electric weapons systems for Navy ships 
has been a lack of electrical prime power. Current 
surface combatant designs employ up to 90 percent 
of engine power mechanically dedicated solely to 
propulsion. These designs are unable to provide 
the tens to hundreds of megawatts (MW) of elec- 
trical power capacity required for many electric 
weapons. The solution is an electric-drive ship that 
uses all the engine power to generate electricity, en- 
abling it to allocate power to weapons or propul- 
sion as needed. In recent years, the Navy has been 
investigating cost-effective power-system options 
to meet future platform requirements. 


HIGH-POWER MICROWAVE (HPM) 
AND RF WEAPONS 

Microwave weapons are generally considered 
to use frequencies above a gigahertz, whereas low- 
er frequencies are generally called RF weapons. 
These weapons are more powerful than electron- 
ic warfare systems and are designed to create ex- 
tended disruption or permanent damage. An HPM 
weapon is considered to have a peak power of more 
than 100 MW, or energies above 1 J. The energy can 
enter a target through intended RF paths, such as 
target antennas (front door), or unintended paths, 
such as housing joints, cavities, and circuit wires 
(back door). Pulses ranging from a few nanosec- 
onds to microseconds in duration can be sufficient 
to reset computers, cause loss of stored data, or 


cause microprocessors to switch operating modes. 
Nonlinear circuits and components can rectify sig- 
nals and absorb energy outside of their normal op- 
erating parameters. Figure 3 illustrates some of the 
vulnerability areas on a missile body. 

RF or HPM devices can be divided into nar- 
rowband or wideband systems, dependent upon 
the employed pulse length. Narrowband systems 
are similar to high-power radar pulses and produce 
RF radiation with a very narrow bandwidth (fre- 
quency coverage). The damage concept is to create 
enough energy in a target to overheat or overload 
electronic components. Wideband systems gener- 
ally produce very short pulses (nanoseconds) and 
typically operate in lower frequency ranges. Wide- 
band systems produce much lower average powers 
and rely on high-peak electric fields to produce re- 
set or arcing of digital components. Creating short 
pulses—often only a few RF cycles long—generates 
a very broad frequency output to take advantage 
of a target’s weak point. But, it also means that the 
energy is spread over many frequencies, so there 
may be very little energy at a specific vulnerable 
frequency. Vulnerability data is critical to estimate 
the effectiveness of HPM weapons. Ultimately, air 
breakdown will limit the amount of energy out of 
an antenna to around 1 MW/cm’. 

HPM devices can produce effects that range 
from denying the use of electronic-based equip- 
ment to disrupting, damaging, or destroying such 
equipment. HPM weapon advantages include all- 
weather capability, low precision pointing require- 
ments, and effects persistence after the radiated 
EM energy “beam” has been turned off. One major 
advantage of HPM is that electronics are general- 
ly more vulnerable to high fields and high energies 
than humans. This provides the ability to attack 
electronics without harming people, which makes 
HPM an ideal choice for nonlethal applications. 

Two major challenges of implementing HPM 
technologies into an operational weapon systems 
platform are: 

1. Fratricide, or self-destruction, can be a prob- 

lem because of the large areas affected by the 
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sidelobes and near field of any meaning- 
ful HPM weapon system. Therefore, when 
attacking a target of interest with an HPM 
weapon, there is a greater risk of disruption 
to systems that were not intended to be tar- 
geted but fell within the sphere of influence. 
Host platforms, therefore, may need to un- 
dergo interference hardening. 

2. With regard to battle damage assessment, 
kinetic weapons have the advantage of typi- 
cally leaving visual evidence. HPM weapon 
systems do not leave large holes in a target 
but create more subtle influences as a result 
of attacking critical electronic components. 
Consequently, it can be more difficult to as- 
certain whether a target’s capabilities have 
been sufficiently degraded or destroyed— 
and for how long—in determining wheth- 
er a mission was successful. 

For HPM system development, a fundamental 
challenge is the understanding of what it takes to 
affect the target. Coupling mechanisms, where EM 
energy enters and affects the target system, are ex- 
tremely complex. The vulnerability of components 
is often vastly different if it is outside or inside a cir- 
cuit board or enclosure. Effects depend upon the in- 
teractions with other components, connectors, and 
nearby conductors. The effects on a component can 
vary many orders of magnitude depending on fre- 
quency, orientation, cracks and seams, protective 
circuits, pulse energy, and duration. Research re- 
garding effects on missiles has shown large varia- 
tions not only between designs, but also between 
different serial numbers due to assembly meth- 
ods, cable routing, and component variations. With 
the increasing use of commercial equipment by 
the military, such as computers and radios, effects 
are difficult to predict due to constant design and 
component changes. In general, electronics are get- 
ting smaller and operating at lower voltages, mak- 
ing them more sensitive to high fields. But smaller 
components often have lower pickup areas, and the 
proliferation of interfering signals has increased the 
amount of shielding on modern electronics. When 
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Figure 3. HPM Coupling Paths on Missile Body 


53 


LEADING .— 


target systems are located inside structures or build- 
ings, it becomes even more difficult to predict. Ef- 
forts to predict reflections and interference inside 
complex structures become extremely complicated. 
Accordingly, generic electronics kill using universal 
waveforms is not likely. There continues to be a lot 
of hype about what RF weapons can do, but the idea 
that a backpack device can wipe out all electronics 
in a city is no more realistic than a hand-held laser 
cutting through a bank vault door. 


HIGH-ENERGY LASERS (HELS) 

A laser generally produces a beam of coher- 
ent light at a specific wavelength dependent on 
the atomic structure of the lasing substance. Only 
certain substances have the atomic properties ap- 
propriate for producing laser light, and these are 
often limited in power. Lasers are characterized 
by the substance being lased (gas, liquid, or solid) 
and the “pumping” process (light energy, electric- 
ity, or chemical reaction). A resonant optical cav- 
ity provides the means for aligning the energy in 
the beam and extracting that energy. A military la- 
ser system also includes beam processing or beam- 
path conditioning, beam pointing and control 
and—for long-range applications—adaptive optics 
to compensate for the atmosphere. 

Until recently, HELs have been driven by chem- 
ical energy, so very little electrical power or pulsed 
power was needed. Chemical lasers use the reac- 
tions of gases or liquids to create the excited energy 
states necessary for laser emission. Large chemical 
lasers and beam directors have been developed by 
the Navy in recent decades and have successfully 
ruptured fuel tanks and downed supersonic mis- 
siles. However, these lasers required high-velocity, 
chemical-reaction chambers and emitted hazard- 
ous gaseous by-products. They often operated at 
wavelengths where the atmosphere absorbed much 
of the energy. Absorption creates thermal bloom- 
ing, whereby absorbed energy in the air creates 
a negative lens that defocuses the beam. Increas- 
ing the power of the laser increases the energy ab- 
sorbed and worsens the problem. The Army and 
Air Force are developing chemical lasers for air- 
borne applications, where atmospheric absorption 
is less of a problem. Recent Navy interest in HELs 
has concentrated on lasers that are electrically pow- 
ered, rather than chemically powered, and that op- 
erate at shorter wavelengths to allow smaller optics 
and more efficient propagation near the water. 

Small semiconductor (or diode) lasers use cur- 
rent flow through an electrical junction to excite 
electrons and create laser light. These lasers are 
very limited in power, so research has focused on 
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using large numbers of lasers assembled into a co- 
herent array. Semiconductor lasers also create effi- 
cient light to excite or “pump” other types of lasers. 
Solid-state lasers (SSLs) use crystalline materials 
mixed (doped) with elements needed for proper 
lasing. SSLs show strong promise for compact, me- 
dium-power HEL weapon systems. Scaling these 
systems up to megawatt levels creates extreme heat 
in the crystal material, making it very difficult to 
prevent internal damage. Forced cooling and the 
heat capacity of large masses are under study. 

Fiber lasers—which use semiconductor diode 
lasers to pump a flexible, doped crystalline fiber 
(similar to a fiber-optic line)—have demonstrated 
high efficiency and relatively high power. The tech- 
nology is being used in the welding and cutting in- 
dustries. Methods of pumping large numbers of 
fiber-optic lasers and combining them are being in- 
vestigated. An example is shown in Figure 4. 

The free-electron laser (FEL) operates dif- 
ferently from a conventional laser. An FEL uses a 
high-voltage electron accelerator to push electrons 
through a magnetic “wiggler” to create light radia- 
tion across a tunable band of frequencies. The FEL 
is extremely complex and large, but scaling to very 
high powers may be possible. Perhaps the biggest 
promise of the FEL is the ability to design the laser 
at an ideal atmospheric propagation wavelength. 
Significant technical hurdles remain in reaching 
the status of a deployable FEL, in scaling the beam 
to megawatt powers and in providing the necessary 
engineering to turn a laboratory device into a weap- 
on system of reasonable size. For Navy application, 
FELs will require improvements in areas of radia- 
tion shielding, high vacuum, high-current photo- 
injectors, and probably cryogenic cooling—all of 
which must be integrated into a ship’s basic design. 

Fiber lasers and SSLs are the leading-candi- 
date Navy lasers for medium power, as FELs are 
for high power. All are electrically driven and can 
meet the requirement for shorter wavelength, ca- 
pable of transmitting at the “maritime window” of 
approximately 1 u. 

HEL weapons’ advantages include a highly di- 
rectional and narrowly focused beam, providing: 

e Minimal collateral damage 

¢ Speed-of-light delivery 

¢ Rapid retargeting 

¢ Low cost of engagement 
Disadvantages center on: 

¢ Limited range due to atmospheric attenuation 

¢ Weather limitations 

¢ Low efficiency (often less than 10 percent) 

¢ Need for eye protection 

Relatively large size and weight requirements 


Figure 4. Drawing of Laser Weapon System (LaWS) 


Long dwell times (seconds) will be needed for 
most targets. As with RF systems, there is a potential 
nonlethal or variable lethality capability since the 
energy can be easily defocused. A critical challenge 
is the understanding of a laser beam’s propagation 
through a maritime boundary layer environment, 
where the sea and air interface creates turbulence 
and moisture gradients. Measuring the atmosphere 
and compensating for variations in real time may re- 
quire adaptive optics or “rubber mirrors” that can be 
constantly adjusted to compensate for changes. Fo- 
cusing a small spot at long range will require high 
beam quality and large optics, probably meter-size 
mirrors that are very highly reflective and very clean. 

HELs in the future are expected to be able to fo- 
cus energy to a spot size of much less than a meter 
at ranges of kilometers. This will necessitate very 
accurate target tracking systems, and precise stabi- 
lization and beam-pointing systems, both of which 
are difficult but should be feasible in the near term. 
Real-time atmospheric measuring systems will be 
needed for compensation techniques. Methods to 
protect the sensitive optical system from salt spray 
and corrosion will also be needed. 

From a lethality perspective, three consider- 
ations need to be better understood before a HEL 
can be deemed a true weapon system: 

1. Achievable spot size of beam on target at 

range 

2. Amount of coupling into the target material 

3. Subsequent effects of the damage inflicted 


For the more severe threats, 
such as high-speed, antiship cruise 
missiles, HELs face the difficult 
task of engaging maneuverable, 
stealthy, inbound missiles. As 
such, a better quantitative un- 
derstanding of the interactions 
among a laser beam’s energy de- 
position, target material, and 
flight dynamics is needed. 


PARTICLE BEAMS 

A particle-beam weapon is 
a directed flow of atomic or sub- 
atomic particles. These parti- 
cles can be neutral or electrically 
charged. Neutral beams need to 
be used outside the atmosphere 
(in space), where charged par- 
ticles would repel and fly apart. 
Charged-particle beams (CPBs) 
are easier to make and are used 
within the atmosphere, where 
air molecules can constrain the 
beam. A CPB weapon transmits matter—not just 
EM waves—like lasers and microwave weapons. 
The particles are near the speed of light and deposit 
their kinetic energy deeply into any target materi- 
al. They have the potential to be highly destructive 
weapons and are very difficult to shield against. 

Charged particles are produced by applying a 
strong electric field near a material that emits elec- 
trons. These electrons then pass through accel- 
erating stages with high voltage gradients (often 
megavolts), which increase the electron’s veloc- 
ity. As the electrons pass each stage, the veloci- 
ty increases until they approach the speed of light 
(become relativistic), at which point they have sub- 
stantial energy to penetrate a target. The accelerat- 
ing systems can be linear, but a recirculating design 
is more compact and can reuse stages. These sys- 
tems are basically high-current versions of scientif- 
ic particle accelerators. 

Once the electron beam is produced, it must 
propagate to the target. High-velocity electrons 
will not go far before they collide with air mole- 
cules and lose energy. The fact that air molecules 
struck by the beam are heated and moved out of 
the way for a short period of time creates a rarified 
“hole” in the atmosphere through which a second 
pulse can travel farther. In this manner, a fast series 
of pulses can “hole-bore” to the target, each pulse 
going farther than the last. The final pulse must 
have enough energy to damage the target. The de- 
celeration of electrons in the atmosphere causes 
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Bremsstrahlung radiation in the forward direction 
toward the target, creating gamma rays that, in 
turn, create X-rays and RF radiation.’ These effects 
can cause electronic upset and “soft-kill’ mecha- 
nisms even if the beam slightly misses the target. 
The beam of electrons is typically a few centi- 
meters in diameter. When a beam strikes a target, 
the energy is deposited deep in the material (the 
collision cross section is small because of the rela- 
tivistic speeds) in microseconds (much faster than a 
laser), creating thermal shock that is very difficult to 
shield against. For an explosive target, there is also 
the possibility of causing a deflagration or low-order 
burn, disrupting the normal warhead mechanism. 
Scientists studying CPB weapons made sig- 
nificant technical advancements in the 1980s, but 
the weapons are still far from being practical. A 
CPB weapon is technically very challenging and 
expensive to build. Studies project that the vol- 
ume requirements necessary for a CPB system 
could be on the order of a 5-inch gun system. Ad- 
vantages of a CPB weapon include rapid penetra- 
tion, a deep magazine, all-weather capability, and 
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soft-kill mechanisms for a near miss. Problems in- 
clude complexity, size, limited range, and the need 
to demonstrate compact accelerators and propa- 
gation mechanisms. 


ELECTROMAGNETIC (EM) LAUNCHERS 

A number of technology concepts to launch 
projectiles exist using electrical energy. These sys- 
tems rely on large currents in conductors, creating 
strong magnetic fields that drive a projectile. The 
velocity of a normal powder gun projectile is limit- 
ed by the expansion speed of the explosive powder, 
and present military guns are reaching that limit. 
With an electric gun, the fields can push projectiles 
much faster, providing longer ranges and increased 
kinetic energies. The simplest version is an EM rail 
gun, shown in Figure 5. 

In any conducting loop, the generated magnet- 
ic field tries to expand the loop. If everything is held 
in position, the only movable item is the conducting 
projectile, which moves down the rails in an attempt 
to expand the loop. Since megajouoles of projectile 
energy are needed for EM rail guns, energy storage 
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Figure 5. Electromagnetic (EM) Rail Gun Concept 
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mechanisms that can store about 100 MJ are need- 
ed, along with the ability to discharge the energy in 
milliseconds. To generate useful forces, millions of 
amps of current are needed—a major challenge and 
significant loss mechanism. Large capacitor banks 
with very high-current switches are required. Spark 
gap switches have historically been the only option, 
but new high-current solid-state switches are now 
becoming available. Capacitor energy densities, too, 
have improved an order of magnitude in the last few 
decades. Rotating machines have also been consid- 
ered because they are smaller than equivalent ca- 
pacitor banks, but extracting the energy quickly, 
without tearing the machine apart, has been prob- 
lematic. The launch energy of various projectiles is 
shown in Figure 6. 


¢ 20 mm --0.1 Megajoules 

° 76mm --1 Megajoule 

° 5/54 = --10 Megajoules 

° 8/55 = --40 Megajoules 

¢ 16” gun --300 Megajoules 

¢ Aircraft --50 Megajoules 
(30,000 kg @ 50 m/sec) 


Kinetic Energy of Conventional Launch Packages 


Figure 6. Launch Energy of Various Projectiles 


A rail gun is probably the most compact form 
of electric launcher. However, it requires direct 
electrical contact between the projectile and barrel 
rails, creating the potential for arcing, melting, and 
erosion. Coil guns use a series of sequentially fired 
coils around a “barrel” to push the projectile in 
stages. This does not require direct electrical con- 
tact, so it avoids rail erosion but requires a series of 
fast timed switches and more space. Linear induc- 
tion motors are basically unrolled electric motors 
and have been used on electric trains and roller 
coasters, typically with magnetic levitating systems 
to avoid contact erosion. This concept is being de- 
veloped by the Navy for launching aircraft. The 
energy to launch an aircraft is similar to a large- 
caliber projectile—more weight but less speed. The 
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slower speeds are more suitable for rotating ma- 
chines since the launch times are seconds rather 
than microseconds.' Electrothermal guns and elec- 
trothermal-chemical (ETC) guns use a combina- 
tion of electricity and chemicals. Electrical energy 
is used to initiate chemical reactions that can pro- 
duce lightweight driving gases, like steam, or allow 
more energetic propellants that are difficult to ig- 
nite in a conventional fashion. 
Some advantages of electrically driven projec- 
tiles include: 
¢ Higher projectile velocity (over convention- 
al explosives) 
¢ Very long range (>100 miles) with lower cost 
than missiles 
¢ Time-critical delivery (because of shorter 
time of flight) 
¢ Safer projectile stowage (minimal explosives) 
¢ Potentially adjustable velocity levels, for bet- 
ter accuracy and controllable damage 
The potential of having nonexplosive rounds 
and magazines is very attractive for the Navy. For 
long-range, large-caliber EM projectiles, the kinet- 
ic energy from the projectile velocity is greater than 
the chemical explosive energy in a conventional 
round traveling much slower. Therefore, damage 
can be equivalent even without explosives. System 
size and lifetime are still behind conventional sys- 
tems, but getting close. 


OUTLOOK 

Challenges remain for many electric weapon 
concepts. These weapon systems appear promis- 
ing to meet the increasingly important asymmet- 
ric threats with low-cost precision rounds. They 
also can be employed across the energy spectrum 
for nonlethal targeting. Electric weapon systems 
will, in many cases, continue to supplement exist- 
ing kinetic weapon systems in the near term. De- 
spite technology challenges, directed-energy and 
electric weapons hold great promise in offering the 
future warfighter unique combat capabilities not 
currently available. 


ENDNOTE 
a. Bremsstrahlung—a type of radiation emitted when high-energy 


electrons are decelerated. (German for braking radiation) 
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SOLID MODELING OF DIRECTED-ENERGY SYSTEMS 


By Joseph F. Sharrow 


Not long ago, around the mid-1980s, development of most new mechanical sys- 
tems—such as automobiles, consumer products, and military devices—was performed 
manually on a drafting table or drawing board, much like the present-day version shown 
in Figure 1. These tables and boards performed a necessary function, but they offered 
little assistance other than for drawing lines. Engineers used them to prepare layouts, or 
two-dimensional sketches of what they were designing. They then would take these lay- 
outs to a draftsman, who would create drawings of each part in the device. The drawings 
would subsequently be sent to a manufacturing facility. 

This layout and drawing preparation process typically would need to be repeated 
multiple times because mistakes would be made, or design issues would be discovered 
late in the process. Similarly, the manufacturing process would sometimes require mul- 
tiple iterations as well because of the inherent limitations in designing three-dimen- 
sional (3-D) devices on two-dimensional boards. This less-than-ideal process made it 
difficult to design and manufacture even mundane products and frequently resulted in 
things that just didn’t work. With the emergence of early computerization, numerical 
analyses of more complex systems began to be performed. These analyses were conduct- 
ed to ensure that the systems worked in the real world. For example, engineers might 
conduct a structural analysis of the forces in a loaded dump-truck bed to make sure that 
the frame wouldn't bend and fail. Because of the difficulty in performing these analy- 
ses, they would often require a specially trained group of structural engineers, expensive 
software, and large mainframe computers, limiting their use to only the largest, most 
well-funded companies or organizations. 


EMERGENCE OF COMPUTER-AIDED DESIGN (CAD) 
AND SOLID MODELING 

With the availability of smaller scale computers and more economical software in 
the mid-to-late 1980s, CAD was born, initiating a period of rapid improvement in the 
design process. This was driven, in part, by the introduction of software packages such 
as AutoCAD. Initially, these software packages only attempted to automate drawing — 
lines by making wireframe (stick-figure) versions on the computer of what previous- 
ly had been made by hand on the drafting board. This reduced the difficulty in making 
changes in the development process, but it still limited the engineer’s pallet to a two-di- 
mensional space. What was really needed was a 3-D method of design. Solid modeling 
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Solid Modeling in the Development Process addressed this need beginning in the late 1980s to 
Need -> Design/ Analysis -> Documentation -> Manufacturing —> Solution early 1990s. 
So 7 Solid modeling is analogous to taking blocks of 
ling Software ; i : 

= —— clay and cutting and forming them into the shape 
meal ‘aa of a solid part on a computer. These 3-D parts are 
id \ then put together in an assembly, more accuratel 

eee) ee} ~ [Pome] ae real-world ae Though Sapir 
~~ /p ly used only in a limited way for specialized appli- 

i cations in the aircraft and automobile industries, 
it wasn't until the 1990s that solid modeling expe- 
rienced widespread availability and mainstream 
acceptance due to software packages such as Pro/ 
ENGINEER. Figure 2 summarizes how Pro/ENGI- 
NEER and other similar packages fit into the de- 
velopment of new products. The general flow of the 
process moves from left to right. 

Initially, nearly all 3-D solid modeling pack- 
ages required significant computing and graphics 
display power, necessitating the use of large graph- 
ics workstations running the UNIX operating sys- 
Figure 1. Drawing Board tem. Rapid advances in computing and graphics 

power have since enabled nearly all packages to 
run efficiently on personal computers (PCs) and 
laptops, bringing solid modeling and analysis ca- 
pability into the mainstream. 
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Figure 2. Solid Modeling in the Development Process 
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SOLID MODELING OF 
DIRECTED-ENERGY SYSTEMS 

Engineers working in the Directed Ener- 
gy Division at the Naval Surface Warfare Center, 
Dahlgren Division (NSWCDD), use solid model- 
ing to develop hardware for nearly all of its pro- 
grams. Both Pro/ENGINEER and SolidWorks are 
used extensively to develop new products in virtual 
3-D space. Additionally, the structural simulation 
package within Pro/ENGINEER is used to deter- 
mine stresses and natural frequencies of parts and 
assemblies. Consequently, these packages have en- 
abled a single mechanical engineer in the Directed 
Energy Division and a draftsman in the Engage- 
ment Systems Department at Dahlgren to perform 
the design and analysis work that would have re- 
quired an entire group of engineers and draftsmen 
just a few years ago. Today, collaboration among 
many organizations using similar packages has be- 
come commonplace. Insofar as solid modeling has 
become an indispensable tool for development and 
collaboration, its successful implementation re- 
quires proper training and experience before engi- 
neers can use it effectively, just as medical surgeons 
require training in the use of advanced robotic sur- 
gical devices before they can be used effectively. 
Thus, while these high-tech modeling systems not 
only have reduced the number of personnel need- 
ed for design and development, they have enabled 
the Navy to get significantly more bang for its buck 
while supporting warfighting needs. An example of 
how solid modeling is currently being used is dis- 
cussed below. 


NAvY LASER WEAPON SYSTEM 
(LAWS) BEAM DIRECTOR 

The Directed Energy Warfare Office (DEWO) 
and Directed Energy Division at Dahlgren are cur- 
rently developing the Navy LaWS for the Naval Sea 
Systems Command's Directed Energy and Electric 
Weapon Systems (DE&EWS) Program Office (PMS 
405). The program's goal is to take advantage of cur- 
rently available industrial laser technology and in- 
corporate it into a future naval weapon system. As 
part of the development process, major subsystems 
have been integrated with a Kineto Tracking Mount 
(KTM) into a LaWS beam director. The KTM/beam 
director was modeled and analyzed using Pro/EN- 
GINEER. Ultimately, the resulting LaWS will be 
installed on Navy ships on the Close-In Weapon 
System (CIWS) gun mount. During field testing in 
June 2009 at the Naval Air Warfare Center, China 
Lake, California, the prototype KTM/beam direc- 
tor successfully destroyed five unmanned aerial ve- 
hicles (UAVs). The actual beam director used in the 
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China Lake testing is shown in Figure 3; the Pro/ 
ENGINEER assembly model used for development 
is shown in Figure 4. 

The LaWS effort took advantage of many as- 
pects of solid modeling including collaboration, 
structural and modal analysis, and manufactur- 
ing drawing creation. The project required devel- 
opment of new, unique hardware, as well as the 
integration of electronic models from commercial 
vendors. The KTM model was provided by L-3 
Brashear and was originally designed using Pro/ 
ENGINEER. The beam-directing telescope mod- 
el was provided by RC Optical Systems, Incor- 
porated, and was originally made in SolidWorks. 
These models were combined with many new op- 
tical and structural components developed by the 
Directed Energy Division into a single, compre- 
hensive assembly model. This model was instru- 
mental in understanding the interaction of the 
many components, and its use increased accura- 
cy and precision that would have been impossible 
with old-fashioned two-dimensional develop- 
ment processes. Figure 5 shows a cross section 
through the main portion of the beam director, 
revealing the complexity of the many parts and 
subassemblies required for such a device. In addi- 
tion to modeling the mechanical components, the 
actual laser beams were also included to better un- 
derstand their path through the various mirrors 
and optical devices in the beam director, and to 
better highlight any interference they might have 
with structural components within the KTM or 
telescope. 

Numerous analyses were performed to make 
sure that everything worked the way it was intend- 
ed. One major analysis addressed the telescope 
mount. To ensure that the beams were stable at 
range, the mount had to be extremely stiff. The best 
way to ensure this was to perform a structural anal- 
ysis using the structural simulation package within 
Pro/ENGINEER. Figure 6 shows the results of that 
analysis: a displacement plot in which different col- 
ors represent how much the telescope will move 
when the KTM rotates at its maximum speed. The 
large cylindrical object simulates the mass of the 
telescope. The minimum amount of displacement 
is indicated by blue, and the maximum is shown 
in red. This analysis verified that the movement of 
the telescope, relative to the optical components 
within the optics breadboard, was acceptable and 
should perform well at the range specified by the 
program office. 

After modeling and analysis were completed, 
manufacturing drawings of custom parts were cre- 
ated by the Engagement Systems Department to be 
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Figure 3. LaWS Beam Director 


Figure 4. LaWS Beam Director Assembly Model 
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Figure 5. LaWS Beam Director Cutaway 
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Figure 6. Displacement Plot 
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sent to manufacturing facilities, such as machine 
shops. One example is shown in Figure 7, which 
shows the first sheet of the multisheet drawing 
needed to manufacture the large plates that sup- 
port the telescope from the center platform of the 
KTM. One of these plates is also shown in the dis- 
placement plot in Figure 6. 

Even though it would be possible for one person 
to do all of the modeling, analyses, and drawings for 
a particular program, a more efficient process takes 
advantage of using the best skills available by col- 
laborating with other experts. Collaboration en- 
ables assembly, part, and drawing files to be sent 
electronically, eliminating the need for collocating 
personnel. Drawings for the LaWS program, for in- 
stance, were made using noncollocated personnel 
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across base at NSWCDD. They could just as easi- 
ly have been made using personnel from across the 
country. 

The LaWS program exemplifies how the Di- 
rected Energy Division uses solid modeling to 
enhance the quality and effectiveness of Navy di- 
rected-energy capabilities. As a result, warfighters 
will be better armed with more effective weapons 
and capabilities for future naval conflicts. 
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A FUNDAMENTAL KEY TO NEXT-GENERATION 
DIRECTED-ENERGY SYSTEMS 


By Directed Energy Division, Electromagnetic and Sensor Systems Department 


Imagine an explosive ordnance disposal (EOD) unit on a routine scouting patrol 
deep in the notorious “Triangle of Death” south of Baghdad, where Marines, Sailors, 
and Soldiers frequently find themselves exposed to improvised explosive devices (IEDs). 
Fortunately, this newly outfitted unit is equipped with the latest unmanned, mobile, re- 
mote-controlled, radio frequency (RF) transmitter used as a directed-energy weapon 
(DEW). The integrated system provides comprehensive IED prediction, detection, pre- 
vention, and neutralization capabilities. Lightweight, pocket-sized transmitters carried 
by each warfighter constantly communicate sensor intelligence, key vital signs, critical 
conditions, and location telemetry to a geostationary satellite (GEOSAT). It intercepts, 
collects, and retransmits intelligence and situational awareness data simultaneously to 
any command post in the world and to each member of the unit on patrol. Highly eff- 
cient, miniature, switch-mode, RF amplifiers with high-power density (small size and 
weight with high-power output) enable these visions of future capabilities as their sys- 
tems’ transmitter backbone. 

To civilians, the miniaturization of modern wireless (electromagnetic) devices is 
considered a mere convenience or luxury, i.e., Blackberries, mobile phones, and high- 
speed wireless network connections. To the next-generation warfighter, miniaturized, 
wireless, directed-energy (DE) systems open the door to the realization of a whole new 
set of effective and efficient wireless modalities. And while the capabilities mentioned 
in the above scenario are not yet available to warfighters, researchers believe they have 
uncovered the key to next-generation DE systems leading to the miniaturization of 
DE devices. 


NEXT-GENERATION DE SYSTEM REQUIREMENTS 

At the Naval Surface Warfare Center, Dahlgren Division (NSWCDD), key system 
requirements for effective next-generation DE systems are being researched and devel- 
oped for applications to counter IEDs, to detect explosively formed penetrators (EFPs), 
to neutralize explosives, and to predict threat locations. Next-generation DE systems 
must yield a high probability of mission success and be inherently safe to operate. By 
design, they must minimize or eliminate the risk of hostile attack or collateral damage 
especially during screening missions. Considering the DEW example above, practical 
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080102-N-1132M-006 SHEIK SA'ID, Iraq (2 January 2008) U.S. Army Soldiers attached to 3rd Squadron, 2nd 
Cavalry Regiment patrol and search for weapons or Improvised Explosive Devices (IEDs) during a clearing 
mission. (U.S. Navy photo by Mass Communication Specialist 1st Class Sean Mulligan/Released) 


next-generation DE systems must be physically 
characterized by: 

¢ Low mass (weight) 

¢ Small size (volume) 

¢ High-power output with respect to size or 
high-power density 
High efficiency for extended mission use 
Minimized prime power and cooling support 
Portability 
Mobility 
Configurability 

They must also ensure a high probability of mis- 
sion effectiveness. The DEW must be easily trans- 
portable and agile, adapting to the immediate, local 
military mission requirements in various warfight- 
ing environments. Additionally, DE systems must 
be mechanically robust and able to withstand the 
shock and vibration of combat missions in rough 
and rugged environments. The key requirement— 
efficiency—fundamentally facilitates all required 
characteristics, including mass and size. 


MOVING BEYOND REQUIREMENTS 
Scientists at NSWCDD, sponsored by the Of- 
fice of Naval Research (ONR), are researching and 
developing key system requirements for effective 
next-generation DE systems to counter IEDs, to 


detect EFPs, to neutralize explosives, and to pre- 
dict threat locations. 

Researchers at NSWCDD are leading the way 
toward realizing small, lightweight, RF transmit- 
ters using high-power, solid-state, switch-mode 
amplifiers, theoretically 100 percent efficient. These 
practical switch-mode amplifier realizations are 
at least 1/100 the volume and weight of any com- 
mercially available linear solid-state amplifier of 
comparable power output. The challenges includ- 
ed assessing what type of active amplifier device 
and operation would provide the greatest power 
density (power output per unit volume and mass) 
with its necessary auxiliary systems, such as prime 
power generation and cooling of waste heat. Such 
a device also needed to provide sufficient output 
power based on required standoff range and IED 
system-coupling efficiency while also maintaining 
a manageably-sized, easily transportable system. 
Researchers initially considered tube-based sys- 
tems, but large, heavy, direct-current (DC) power 
supplies are required, and typically 40 percent of 
the input power is dissipated in heat, which negates 
any possibility of miniaturization. 

Upona practical review of amplifier-class oper- 
ations and suitable active amplifier devices, howev- 
er, research pointed to contemporary switch-mode 
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amplifier schemes (e.g., Class-E and Class-F) us- 
ing solid-state technology—such as the high-elec- 
tron mobility transistor (HEMT)—as satisfying 
the high-power density and abusive mechanical 
requirements for expected worst-case transporta- 
tion and operation in a rugged environment. To 
significantly impact reduction of size and weight, 
practical, high-efficiency thresholds were defined 
for next-generation DE systems at 90 percent and 
greater. The key technology enabler to realize am- 
plifier high efficiency in high-power amplifiers 
up to 60 kW was found in exploiting contempo- 
rary switch-mode amplifier architecture with effi- 
cient power combining. Particularly, switch-mode 
schemes in Class-E and Class-F operation as sol- 
id-state, active-hybrid planar topology designs 
were found to be necessary and sufficient for DE 
applications. These analyses led to a novel, Class-E 
RF switch-mode amplifier design. A Class-E RF 
switch-mode amplifier can theoretically oper- 
ate at 100-percent efficiency. For every input watt 
supplied, an RF output watt is produced. The con- 
ductors and dielectric substrate of the hybrid pla- 
nar load network and the commercial off-the-shelf 
(COTS) transistor all exhibit some small degree of 
power loss, suggesting an estimated practically re- 
alized efficiency of 90 percent. 

Moreover, the amplifier under research con- 
sisted of a novel microwave load network operat- 
ing with high-power output at ultrahigh frequency 
(UHF). This research led to the state of the art in 
Class-E designs leading by hundreds of watts, sever- 
al hundred megahertz in frequency, and roughly 10 
percentage points in efficiency. A common, solid- 
state, high-power amplifier design technique sums 
the phase and amplitude of smaller amplifier units 
to the large values required for DE systems. A prac- 
tical hardware limitation exists that limits the theo- 
retically infinite number of fixed RF output power 
units to a finite number. Approximately 60-kW 
RF output power sets the boundary as the largest 
hardware realization. By applying spatial power 
combining in the propagating medium, phased- 
array antennas can be employed with constructive 
wave interference in air that would allow sufficient 
RF power densities on target, based on the number 
of elements in the array. This technique eliminates 
the traditional hardware necessary to power com- 
bine the smaller power-amplifier elements, realiz- 
ing a much simplified DE system with enhanced 
power density in the transmitter, and reduced mass 
and volume. 

The key to ultrahigh efficiency in a switch- 
mode amplifier, such as Class-E or Class-F, is found 
in zero-voltage switching (ZVS). Here, the load 
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network is not only designed to be resonant at and 
around a particular desired switching frequency, it 
must simultaneously act to force the voltage across 
the switch to be zero when current flows and when 
it switches off; hence, theory suggests that no pow- 
er is dissipated because the product of current 
through, and voltage across, the switch is zero. 
It is this aspect of the design that makes the job 
of switch-mode amplifier realization difficult. Of 
course, in practice, a small voltage exists for a very 
short time during the switching action, resulting 
in a small amount of input power being dissipated 
in heat. This theoretical description also assumes 
that all components are ideal (i-e., no impedance 
to current flow exists in the switch when turned 
on). All realistic switches exhibit finite impedance 
when turned on, which does dissipate some wast- 
ed energy, but again, this is very small in modern 
HEMT devices using the ZVS technique. 

Class-E switch-mode amplifier theory de- 
velopment began in the United States during the 
1960s, with details published in 1975, although 
some earlier reports were published in Russia. 
Lumped element electrical components (RF choke 
inductors and metal film capacitors) were initial- 
ly used in lower frequency (3 to 30 MHz) proto- 
types. As engineers attempted higher frequency 
designs in the very high frequency (VHF) range, 
solid-state transistor switch parasitic intrinsic and 
packaging elements found inside the transistor be- 
gan to be used as some of the key components nec- 
essary for ZVS. These parasitic elements included 
stray capacitance caused by differences of poten- 
tial between parts inside the transistor and induc- 
tance caused by bond wire length that is used to 
connect the transistor to accessible terminals in its 
packaging. At microwave frequencies, these par- 
asitic elements become sensitive, invoking un- 
intended significant changes to load networks 
designed to operate with the transistors. Intrinsic 
elements include drain-to-source breakdown volt- 
age capability and peak current capability. As the 
need for higher frequency operation and higher 
power increased, constraints of key transistor pa- 
rameters became difficult to produce in tradition- 
al silicon technology: 

¢ High instantaneous transient (peak) current 

capability through the transistor 

e Moderate breakdown potential across the 

transistor 

e Low output capacitance 

Only within the past few years have transis- 
tor manufacturers produced COTS transistors that 
meet the required capabilities necessary to oper- 
ate in switch mode for microwave frequencies and 
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081107-N-1120L-072 RAMADI, Iraq (7 November 2008) Joint EOD Rapid Response Vehicles (JERRVs) assigned to Naval Mo- 
bile Construction Battalion (NMCB) 7’s convoy security element are secured following an escort mission from a forward operating 
base. The Cougar-type JERRVs are employed by coalition forces for escort and logistics missions, and to protect personnel from 
IEDs. NMCB 7 is deployed to U.S. Forces Central Command to provide contingency construction support to coalition forces in sup- 
port of Operations Enduring Freedom and Iraqi Freedom. (U.S. Navy photo by Mass Communication Specialist 2nd Class Michael B. 


Lavender/Released) 


high-power output. Selection is still somewhat lim- 
ited for designers. 

New transistor technology known as galli- 
um nitride (GaN) HEMTs—using state-of-the- 
art manufacturing processes with GaN on silicon 
carbide materials—now facilitates Class-E high- 
power amplifier (100-W) designs at ultrahigh fre- 
quencies. The design process for switch-mode 
amplifiers is radically different than linear amplifi- 
ers, so engineers have tended to continue using lin- 
ear amplifier design techniques due to familiarity, 
rather than advance to the switch-mode designs. 
Today, the Class-E and Class-F unit power output 
(greater than 100 W) capability and upper frequen- 
cy limitation is based on a lack of available HEMTs 
with the necessary parameter capabilities. 

Most recently, transistor manufacturers have 
limited their investment in the Class-E amplifier sol- 
id-state switch market due to no commercial mar- 
ket mandate. An assortment of presently available 
HEMTs provides a low-power capability in terms of 
1- to 10-W output power for Class-E amplifiers in 
the cell phone market. The need remains to continue 


advancing in commercially manufactured HEMTs 
with key capabilities necessary to realize larger unit 
power output, hundreds of watts to a thousand 
watts, for practical implementation in DE systems. 


POSSIBLE MULTIPLE APPLICATIONS 


Directed-Energy Weapon Systems 

Expanding on the vision of the next-genera- 
tion DEW system mentioned at the beginning of 
this article, further imagine that EOD scouts de- 
tect a laser fluorescence signature of C4 high ex- 
plosive and chlorine outgasses in the vicinity of an 
abandoned vehicle 2-km north of their current po- 
sition. An electronic support measure (ESM) team 
on board an approaching clearing vehicle initiates 
RF jamming and electromagnetic surveillance pro- 
cedures. Electronic specialists also scan the area 
with ground-surface differential thermography— 
particularly to detect possible buried IEDs and 
EFPs or their tiny command wires, crush wires, or 
pressure plates—while clearing a pathway to the 
abandoned roadside vehicle. 
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Upon arrival at a500-m safe distance, the EOD 
specialists command the RF transmitter’s robotic 
platform, also equipped with sensitive gamma-ray 
planar and computed tomography (CT) imaging 
to navigate toward and around the vehicle, inter- 
rogating every possible hiding place. It disclos- 
es an IED in the fuel tank. The specialist lifts the 
transmitter arming safety and commands the re- 
mote transmitter to radiate a prescribed dose of 
RF energy directed at a carefully chosen com- 
ponent of the vehicle-borne IED (VBIED) sys- 
tem. Without entering the vehicle, the advanced 
screening system detects and defuses the deadly 
IED buried within the rusty, metal vehicle chas- 
sis. Within minutes, the suspected VBIED threat 
is entirely neutralized, with absolutely no wound- 
ed warfighters or casualties. 


Pictured here is the National Aeronautics and Space Administra- 
tion/National Oceanic and Atmospheric Administration (NASA/ 
NOAA) Geostationary Operational Environmental Satellite-P 
(GOES-P) launching from Cape Canaveral Air Force Station, 
Florida, aboard a Delta IV rocket procured by Boeing Launch 
Services on 4 March 2010. Built by Boeing Space and Intelli- 
gence Systems, GOES-P will provide NOAA and NASA scien- 
tists with data to support weather, solar, and space operations, 
and will enable future science improvements in weather predic- 
tion and remote sensing. Additionally, GOES-P will provide data 
on global climate changes and capability for search and rescue. 
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Mobile Ad-Hoc Wireless Network (MANET) 

Beyond IED detection and _ neutralization, 
imagine an expeditionary unit on patrol, with each 
member equipped with an RF transceiver about 
the size and weight of a cigarette pack with an ul- 
trahigh-efficient switch-mode amplifier. The min- 
iature transceiver constantly communicates sensor 
intelligence, key vital signs, critical conditions, 
and location telemetry to a GEOSAT. This small 
switch-mode amplifier has the needed output 
power to reach an altitude of 35786 km, where the 
GEOSAT intercepts, collects, and retransmits this 
intelligence and situational awareness data to any 
command post in the world and to each member 
of the unit on patrol simultaneously. The expedi- 
tionary unit, spread out over a wide area with large 
interspacing, shares the situational awareness and 
intelligence data of each other at the speed of light. 
Thus, near real-time, worldwide communications 
with ubiquitous secure access from the battlefield 
is possible in a multiple-input, multiple-output 
(MIMO) architecture. The same system could pro- 
vide a soldier-to-soldier MANET. 

Next-generation switch-mode RF amplifier 
designs could also optimize payload weight and 
volume on board new communication satellites 
while supplying higher power density and mak- 
ing efficient use of the solar power supply budget. 
Improved switch-mode amplifier power output, 
when combined with enhanced antenna design, 
would minimize Earth-station antenna size re- 
quirements. The recently launched satellite shown 
at left demonstrates an example of the latest anten- 
na technology. 


LOOKING FORWARD 

Miniaturizing next-generation DE systems 
opens up a whole new world of applications to sup- 
port warfighters in ways unimaginable just a few 
years ago. Reduction of transmitter mass and vol- 
ume, accompanied with high efficiency, creates a 
welcome trickle-down effect. Low profile, small, 
lightweight DE systems means: 

¢ Less vulnerability to attack 

¢ Greater mobility and maneuverability 

¢ Simplified logistics with less fuel-supply de- 

mands 

¢ Less impact on the environment 

Clandestine operations, too, could be execut- 
ed with greater ease and simplified logistics sup- 
port. In the case of MIMO MANETs, miniaturized 
high-power density transmitters could further ex- 
pand capabilities for the warfighter, enabling them 
to carry high-power transmitters to communicate 
with satellites or other supporting platforms. The 


satellite industry itself could benefit from minia- 
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turized switch-mode amplifiers with much high- 


er power density microwave transmitters, resulting 
in reduced payload mass and volume; this also re- 
duces Earth-station antenna gain and size require- 
ments. 


CONCLUSION 

NSWCDD is meeting the demanding require- 
ments of next-generation DE systems with Class-E 
RF transmitter switch-mode amplifiers designed to 
operate at ultrahigh efficiency, greater than 90 per- 
cent. Having discovered the key to next-generation 
DE systems, researchers at NSWCDD are focusing 
on the urgent need to counter IED systems with 
small, lightweight, highly efficient transmitters that 
use switch-mode amplifiers. Considering the mul- 
tiplicity of additional applications, all advance- 
ments made in amplifier counter-IED applications 
can be transferred to other applications in the fu- 
ture. Accordingly, while the capabilities suggested 
in this article might seem somewhat far-fetched, in 
reality, they are realizable in the near term. It is pro- 


jected that NSWCDD will soon have its first 250-W 


UHF amplifier unit prototype ready. These units 
will fit in the palm of an average-sized adult’s hand 
and can be power combined to the level necessary 
for platform and mission requirements. A fully re- 
alized, fieldable DEW system prototype is possible 
in just a few years. 
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ACTIVE DENIAL ARRAY 


By Randy Woods and Matthew Ketner 


Active Denial Technology (ADT)—which encompasses the use of millimeter waves 
as a directed-energy, nonlethal, counterpersonnel weapon—has the potential to provide 
an important new escalation-of-force capability to U.S. operating forces. ADT projects 
a focused beam of 95-GHz millimeter waves to induce an intolerable heating sensation 
on an adversary’s skin, repelling the individual with minimal risk of injury. More than a 
decade of research has established the biological and behavioral effects of ADT for large 
spot size systems, such as Active Denial System 1 (Figure 1). While the effects of this 
large spot size system have been successfully established, the technology that produces 
those effects has the potential to progress in a number of ways, particularly with the de- 
velopment of smaller, lighter, and lower-cost systems. 

One research effort focuses on the development of smaller, lighter, and lower cost 
ADT demonstrators that produce commensurate “ADS-effects,” with effective spot size 
and power densities on target. In support of this effort, the Joint Non-Lethal Weap- 
ons Program (JNLWP) sponsored the Naval Surface Warfare Center, Dahlgren Division 

(NSWCDD) to develop a “smart target system,” which measures the millimeter-wave 
[™ beam using fast-response, 95-GHz diode detectors. NSWCDD subsequently developed 
te and tested the W-Band Beam Diagnostic Array to characterize the system’s beam with a 

temporal resolution of 30 Hz and a high spatial resolution of 1 inch. 

The current method of measuring the 95-GHz beam is to use carbon-loaded Teflon 
(CLT) to produce an average power beam image. This method works as the CLT is ex- 
posed to the system’s beam. The material heats, over a period of seconds, proportional to 
the magnitude of the radio frequency (RF) field, resulting in an image as shown in Fig- 
ure 2. After the exposure, the specific heat capacity of the CLT can be used with the tem- 
perature increase in the CLT to provide an indication of the total energy deposited in the 
material. This method produces a good representation of the average RF field; however, 
any peak variations in the beam are averaged out. 

To allow for high temporal-resolution measurements of the 95-GHz beam, a high- 
density, 95-GHz diode-detector array was commissioned by the Joint Non-Lethal Weap- 
ons Directorate (JNLWD), and was designed and built by NSWCDD, with support from 
Millitech, Inc. The array consists of a center 11 x 11 matrix (shown in Figure 3) with four 
removable arms that can be attached (shown in Figure 4), resulting in a measurement 
area of approximately 1 x 1 m. 
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Figure 1. Active Denial System 1 


Each element’s profile consists of the individ- repeatable between detector elements. Therefore, 
ual horn antenna from the array, an attenuator, when the detector elements arrived at NSWCDD, 
a detector, and a SubMiniature version A (SMA) each detector element was paired with a variable 


connection to the digitizer circuit- 
ry. This configuration allows for the 


power received from the antenna be 

to be attenuated and converted to a 

direct current (DC) output capable 390 

of being measured by an analog-to- 

digital converter. The machined an- ii 

tenna elements provide a uniform 370 

effective area for each element, al- 

lowing field strength (W/cm’) to be = 

converted into power received (W ar 

or dBm). The aperture antennas 

also provide an impedance match a 

between free space and the wave- es 

guide system. A cross-sectional 

view of the array element is shown 320 

in Figure 5, followed by a signal 

flow diagram shown in Figure 6. a 
The basic principle of operation sid 


behind the array is that the deriv- 
ative of the diode detector’s pow- Figure 2. CLT Representation of Small, 95-GHz Spot 
er vs. output voltage curve is very 
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Figure 3. Main Array Face 


attenuator and calibrated as a single unit. The cal- 
ibration was accomplished by inserting a known 
input power of +5 dBm into the input of the atten- 
uator and setting the DC output voltage at a prede- 
termined millivolt (mV) output. This allowed the 
detector’s individual offset voltages to be removed 
and caused the detectors to behave in a repeatable 
manner. The attenuator is able to be adjusted by 
varying the depth that the aluminum nickel card is 
inserted into the section of waveguide. 

The final section of the electrical system con- 
verts the DC voltage output from the detectors to 
a digital signal to send back to the operator sta- 
tion. For this, it was determined that a 16-bit dig- 
itizer would be required to enable measuring the 
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98.0cm 


8.0cm 


Figure 4. Full W-Band Array 


microvolts output by the detectors on the low end 
of their range, while still allowing the digitizer to 
measure the full output voltage of 1.8 V for high- 
input powers. Also, due to the proximity of the 
operator to the array and overall system flexibil- 
ity, it was determined that Ethernet communica- 
tions would provide a sufficient means of reading 
the system data. 

To display the data to the operator, a two-di- 
mensional array is populated and displayed for the 
user (shown in Figure 7). This allows values to be 
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Figure 5. Cross-Sectional View of Array Element 
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Figure 6. Signal Flow Diagram 
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Figure 7. Array’s Operator Interface Showing a Small Spot Source 


read directly from the display corresponding to the 
watts per centimeter squared (W/cm’) present at 
the array face. Data also is recorded so that it can be 
viewed later in a player application, such as a vid- 
eo file, or it can be viewed in a spreadsheet appli- 
cation, frame by frame. The data shown in Figure 7 
is representative of small-source testing performed 
recently and very clearly shows the beam profile. 


CONCLUSION 

NSWCDD engineers successfully met the 
W-band array’s design goals of providing a high 
temporal-resolution image of 95-GHz beams. The 


system has been tested against two active deni- 
al systems, providing good agreement with the 
currently accepted methods, as well as valuable 
information regarding the system’s beam charac- 
teristics. These accomplishments will allow future 
system development to take advantage of this bet- 
ter understanding to possibly reduce system size 
and increase the effective range. A better under- 
standing of the 95-GHz beam helps to facilitate 
future ADT development for this much-needed, 
nonlethal escalation-of-force capability for US. 
warfighters, homeland defenders, and law en- 
forcement personnel. 
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DIRECTED ENERGY IN THE MILITARY ENVIRONMENT 


By LT Leedjia Svec, Jeremy Beer, and Dave Freeman 


The military operates in the land, air, and mari- 
time environments. In each of these environments, 
lasers and laser devices are increasingly being seen 
and used in a variety of ways. Accordingly, the 
military must protect itself and civilians from the 
potentially dangerous effects of lasers and other di- 
rected-energy devices. 

Lasers are being used on the ground to de- 
termine the intentions of people who approach 
checkpoints and to dissuade aircraft from entering 
restricted airspace. Laser weapons are also being 
developed for use in the maritime environment. 
With the use of lasers comes the requirement for 
eye protection. The eye is particularly sensitive to 
lasers and its anatomy includes optical components 
that amplify the power of incoming light. Conse- 
quently, the potential for injury or blinding is great. 

Naval Medical Research Unit-San Anto- 
nio (NAMRU-SA) is poised to lead the way in re- 
searching and testing laser glare devices and laser 
eye protection. The mission of the NAMRU-SA 
is to conduct medical, dental, and directed-ener- 
gy biomedical research, which focuses on ways to 
enhance the health, safety, performance, and oper- 
ational readiness of Navy and Marine Corps per- 
sonnel, and addresses their emergent medical and 
dental problems in routine and combat opera- 
tions. NAMRU-SA was officially commissioned on 
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6 May 2009 and is a subordinate command under 
the Naval Medical Research Center (NMRC) in Sil- 
ver Spring, Maryland, reporting to Navy Medicine 
Support Command (NMSC) in Jacksonville, Flor- 
ida. NAMRU-SA consolidates the Naval Health 
Research Center Detachment Directed Energy 
Bioeffects Laboratory, the Naval Institute for Den- 
tal and Biomedical Research in Great Lakes, and 
the NMRC Combat Casualty Care research func- 
tion. As part of the Base Realignment and Clo- 
sure (BRAC) 2005, NAMRU-SA has moved to Fort 
Sam Houston. Two new buildings that have been 
constructed are the Battlefield Health and Trau- 
ma Research Institute and the Tri Service Research 
Laboratory. A conceptual drawing of the NAMRU- 
SA Tri-Service Research Laboratory (to house di- 
rected-energy research) is shown in Figure 1. 
Many factors must be considered when lasers 
operate in military environments. On the ground, 
lasers offer a greater likelihood of close contact ex- 
posure. In aviation and maritime environments, 
the mobility of lasers is limited to permanent fix- 
tures on aircraft or ships, so target acquisition can 
be much more complicated. Often ignored, but just 
as important and common to all environments, are 
the psychological factors that need to be explored. 
These factors include clarifying intentions, commu- 
nications, and effectiveness. In certain situations, 


Figure 1. Naval Medical Research Unit — San Antonio Tri-Service Research Laboratory at 
Fort Sam Houston, San Antonio, Texas (artist's concept) 
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sometimes lasers are coupled with other modali- 
ties, such as auditory instructions. 

On the ground, laser exposure has been shown 
to interfere with driving vehicles, making color 
judgments, and target shooting. In aviation, lasers 
can interfere with pilot vision, causing afterimages, 
glare, or temporary ocular injury, with attendant 
effects on navigation and control. In the maritime 
environment, lights frequently are used to signal a 
variety of messages, from direction (left, right, etc.) 
to more complicated messages such as “man over- 
board.” More prolific use of lasers underscores the 
need for laser eye protection, a dynamic area of 
research, which must respond to changing threat 
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wavelengths and changing environments. Figure 2 
shows NAMRU-SA personnel executing an opera- 
tional field test at Kennedy Space Center, July 2009. 

Recent studies undertaken by NAMRU-SA 
have investigated the use of laser dazzlers on sail- 
ors in small boats.* In these studies, participants 
were exposed to the laser glare at different angles 
and distances, in both day and night conditions. 
Study protocols were approved in accordance with 
the Institutional Review Board in compliance with 
all applicable federal regulations governing the pro- 
tection of human subjects. Participants were given a 
survey assessing their subjective response to the la- 
ser, as well as a more objective visual eye chart. The 


Figure 2. NAMRU-SA personnel execute operational field test at Kennedy Space Center, July 2009, in 
which a nonlethal laser prototype is evaluated for power delivery (stability and beam propagation) at range 
and human visual effectiveness aboard a maritime target. 
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results suggested that participants were 
most affected by the laser at night when 
they were looking straight at it (as opposed 
to many degrees away) and at the closest 
exposure distances. The most surprising 
finding, however, was that some partic- 
ipants reported being drawn to the laser 
rather than away from it, especially at far- 
ther distances. Participants remarked that 
they couldn't tell what the signal was, so 
they would want to go closer to find out. 
This illustrates that the assumption (by 
some)—that distant laser lights will deter 
and repel innocent mariners—might not 
always be true. Further research is needed 
to verify this finding, however, before em- 
ploying laser glare devices in the maritime 
environment. Figure 3 shows NAMRU- 
SA personnel executing operational field 
tests, which were conducted at Cheatham 
Annex, Virginia, and Panama City, Flori- 
da, in 2008-2009. 

These studies also brought the factor 
of communication to light. Participants 
remarked that “green is not a threaten- 
ing color,’ and some thought “it could be 
a signal for help?” Many felt curious about 
the “blinking light” used in the study and 
would go closer or try to contact the ves- 
sel to determine the intent of the mes- 
sage. Green lasers are used because they 
are more visually salient; however, they 
may not be as psychologically salient. 
Participants remarked that if the signal 
were paired with another signal, such as 
an auditory one, then the message of “warning” or 
“do not come closer” might be clearer. 

Lastly, these studies brought to light the mat- 
ter of effectiveness. Laser glare devices are used to 
stop or alter the behavior of the recipient, but one 
study yielded mixed results. At close distances, par- 
ticipants noticed the signal, felt affected by it, and 
reported that their behavior changed in the man- 
ner desired by the person pointing the laser. But 
at greater distances, behavior might not change. 
Thus, these findings need to be replicated in differ- 
ent maritime scenarios in order to be truly useful in 
developing laser glare devices. This particular study 
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Figure 3. A compact hand-held laser is evaluated for effectiveness in 
maritime defense against small-boat attacks. 


was encouraging regarding the effectiveness and vi- 
sual usefulness of glare devices, but it brought up 
new questions about their psychological impact on 
behavior. Resolving these questions must be an in- 
tegral goal of technical research and development 
studies to determine the operational effectiveness of 
directed-energy devices, not just for the maritime 
environment, but for all military environments. 


ENDNOTE 

a. Results and technical reports are available upon request from 
the corresponding author or from the NAMRU-SA Public Af- 
fairs Officer. 
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By Jacob Walker and Matthew McQuage 


The Directed Energy Warfare Office (DEWO) and Directed Energy Division at the 
Naval Surface Warfare Center, Dahlgren Division (NSWCDD) merge past research 
and data with continuous innovation in the field of high-power microwave(s) (HPM) 
to address the critical need for nonlethal, nonkinetic weapons. HPM weapons can be 
described as nonkinetic devices that radiate electromagnetic energy in the radio fre- 
quency (RF) or microwave spectrum. They are designed to disrupt, deny, degrade, 
damage, or destroy targets. In essence, this is achieved when high-power electromag- 
netic waves propagate through air and interdict targets by traveling through the exte- 
rior layers of structures and coupling energy to critical electronic components. Since 
effectiveness against a wide range of targets is the goal, HPM has become a collective 
term for various technologies: wave shapes, source frequencies, and the distribution of 
varying signal bandwidths. It is the objective of HPM research and assessment, there- 
fore, to address targets for which no engagement option currently exists. NSWCDD is 
working to identify optimal HPM mission platforms and move relevant technologies 
into the field. 


HPM INITIATIVES 

NSWCDD has actively pursued HPM research since the advent of the field in the 
1970s. Since then, scientists and engineers have conducted HPM research and devel- 
opment in many areas, including hydrogen spark-gap switching, spiral generators, and 
related technologies. More currently, the Directed Energy Division developed a vari- 
ety of high-power wideband RF systems based on pulsed power and Marx generators 
(Figure 1). In addition to the extensive work accomplished in HPM and RF source de- 
velopment, NSWCDD contributed substantially to the area of counter-HPM vulnera- 
bility assessments. Researchers developed site assessment guides and threat brochures, 
as well as a number of wideband RF sources, to determine the susceptibility of elec- 
tronic equipment to high-power RF interference. This latter effort involved assessing 
and exploiting the weaknesses of specified electronic targets to various HPM and RF 
threats. Data gleaned from these efforts was then used to support optimized prototypes 
and system designs employing effects-based design methodology. NSWCDD utilized 
these wideband RF sources to determine the susceptibility of a multitude of military 
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Figure 1. Examples of NSWCDD Marx Generators 
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and electronic infrastructure equipment to high- 
power RF interference. 


HPM COUNTERATTACK 
OPERATIONAL OVERVIEW 

Research in support of HPM-driven electron- 
ic attack increased significantly as the demand 
for nontraditional warfare emerged. Tradition- 
al kinetic weapons often are of limited value in 
peace-keeping missions, for example, as today’s 
enemies frequently are embedded within civil- 
ian populations and structures. This creates the 
need for novel HPM technologies that minimize 
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the risk of collateral damage while effectively 
neutralizing threats. Dahlgren researchers con- 
duct HPM system research and development—as 
well as lethality and weapon effectiveness assess- 
ments—to address this need while developing 
technologies against a wide variety of electron- 
ic targets. These projects leverage NSWCDD’s as- 
sets, including the Maginot’ Open Air Test Site 
(MOATS), state-of-the-art RF diagnostics, and 
modeling and simulation tools to identify appli- 
cations and platforms in which HPM technolo- 
gies can be employed. Figure 2 shows a computer 
model of the MOATS facility and a modeling and 


(b) 


Figure 2. Modeling and Simulation Depicting (a) NSWCDD Test Facility and (b) Simulation of Radiated RF 
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simulation graphic depicting the RF emitted by 
an HPM dipole antenna. 

Potential platforms for HPM integration in- 
clude: man-portable, aerial, vehicle, and vessel- 
mounted systems. These platforms all provide 
unique methods for delivery of HPM sources. For 
example, aerial delivery—which, in many ways, is 
the most challenging due to size and weight con- 
straints—can increase the effective range of these 
systems and can engage multiple targets at close 
range without endangering personnel. Likewise, 
vehicles and vessel-mounted HPM systems pro- 
vide a way for law enforcement and the military to 
stop vehicles in chase scenarios almost as soon as 
they begin. The goal of all of these projects is to 
provide military forces with the ability to employ 
nonkinetic, electronic strike technologies against 
an adversary’s electronics. 

The DEWO and Directed Energy Division are 
uniquely positioned to provide numerous capa- 
bilities for in-house development while engaging 
with the private sector to test and provide feed- 
back on HPM systems developed externally. In 
the past decade, NSWCDD has evaluated several 
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HPM systems at Dahlgren to determine their ef- 
fectiveness against various electronic targets while 
maintaining the Office of the Secretary of Defense's 
Tri-Service RF Directed Energy Weapon (DEW) 
Database. This database contains all effects data 
collected from directed-energy tests performed 
within the U.S. Air Force, Army, and Navy. 


CONCLUSION 

NSWCDD continues to pioneer HPM source 
development and lethality and integration stud- 
ies, leading to the demonstration and delivery of 
prototype capabilities. It also is committed to re- 
searching and developing critical subsystems for 
HPM delivery. By leveraging numerous target as- 
sets and sophisticated diagnostic equipment—in 
conjunction with MOATS—NSWCDD has po- 
sitioned itself at the forefront of HPM electronic 
attack, leading the way in the development and de- 
livery of these capabilities to the warfighter. 


ACKNOWLEDGMENT 
Nancy Muncie, Bowhead, contributed to this 
article. 
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Mortars and rockets are common weapons confronting U.S. troops abroad. Insur- 
gents fire the inexpensive projectiles into populated areas, intending to kill or injure 
service members and to inflict physical damage. While kinetic solutions like guns and 
missile interceptors are used to counter rockets and mortars, laser counter rocket, artil- 
lery, and mortar (C-RAM) systems present a promising solution to counter these chal- 
lenging threats in the near future. 

Scientists and engineers at the Naval Surface Warfare Center, Dahlgren Division 
(NSWCDD) have been researching, developing, testing, and evaluating laser C-RAM 
systems through collaboration, modeling and simulation, and experimentation. The 
Joint Technology Office (JTO) and the Directed Energy and Electric Weapons Program 
Office (PMS 405) sponsored the first year of these initiatives in 2007. Consecutive and 
current work has been sponsored by the Office of Naval Research (ONR) Expeditionary 
Maneuver Warfare and Combating Terrorism S&T Department. 


In preparation for the development of a laser C-RAM system, an understanding 
of the vulnerability of rockets and mortars to laser energy was crucial. Engineers from 
NSWCDD and the U.S. Army Space and Missile Defense Command (SMDC) collab- 
orated on laser C-RAM efforts. Engineers analyzed the RAM threat and examined a 
variety of targets, accessing RAM vulnerabilities to laser energy by utilizing theoreti- 
cal, numerical, and experimental work. They then developed theoretical models that 
captured the physics of the laser-induced failures of targets containing high explosives 
(HE). Additionally, NSWCDD engineers enhanced lethality simulations using a tool 
called the Effectiveness Toolbox to model engagements of RAM targets with laser ener- 
gy. Figure 1 shows a screen capture from the Effectiveness Toolbox. 

The resulting simulations included results from a laser atmospheric propagation 
model and a thermal model to determine the effect of the laser energy on the target. The 
simulations also incorporated target trajectories necessary for modeling the changing 
laser conditions on the target resulting from the engagement of a ballistic target. Sub- 
sequent to modeling these effects, live testing was performed. Figure 2 shows the lasing 
and destruction of a RAM target during live testing. 
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Figure 1. Screen Capture from the Effectiveness Toolbox Showing the Laser Engagement of a Mortar Target 


Figure 2. Explosive Target is Destroyed with NSWCDD’s Fiber Lasers 
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NSWCDD engineers conducted two large ex- 
perimental tests to determine the vulnerability of 
HE targets to laser energy using NSWCDD’s High- 
Energy Fiber lasers. The first test was conducted 
jointly with SMDC. During these two tests, over 
40 RAM targets were destroyed under different la- 
ser conditions, producing significant information 
on laser lethality. Researchers measured the failure 
times of multiple targets for different laser powers, 
spot sizes, incidence angles, and aimpoints. The ex- 
perimental data yielded by the tests increased engi- 
neers’ understanding of the vulnerability of targets 
containing energetic materials. This data was then 
used to benchmark predictive models. 

Future tests are planned with additional HE 
targets to further the knowledge of RAM vulner- 
ability. These tests are controlled and conducted 
carefully to ensure that good data is obtained. Ac- 
curate measurements of laser power on the target 
and the resulting target failure times must be made 
during the tests. To that end, NSWCDD engineers 
leverage Division-wide expertise in lasers and op- 
tics with its long history of explosives testing to 
achieve meaningful test results. NSWCDD per- 
sonnel have been instrumental in improving tech- 
niques to measure the spatial profile of laser power 
on a target. The spatial distribution of laser power 
1 target is critical to understanding the target's 
Figure 3 shows a laser beam’s spatial power 
tion measured during a test. 


Figure 3. Laser Power Spatial Variation from a C-RAM Test 
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Recent advances 
the power outputs of tl 
vices. Both government 
examining the application of 
shelf (COTS) lasers and othe 
application into advanced wea 
Navy's Laser Weapon System (LaWS 
example, is examining a laser system 
efficient fiber lasers. This is significant because a 
high-energy fiber laser system offers two critical 
advantages over gun and missile interceptor C- 
RAM systems. First, the laser has a great depth of 
magazine since it requires only electricity for op- 
eration. Consequently, unlike a gun system, which 
has a limited supply of ammunition, a laser sys- 
tem is limited only by its supply of electrical en- 
ergy. Second, a laser system offers a cost per kill 
that is significantly lower than alternative systems 
because only electricity is being expended instead 
of gun ammunition or a costly missile interceptor. 
This low cost per kill also better matches the low 
cost of the RAM target being engaged. 

High-Energy Fiber Laser C-RAM systems will 
provide significant advantages in defeating the 
RAM threat while augmenting existing C-RAM 
solutions. More importantly, laser C-RAM sys- 
tems will help protect members of the armed forc- 
es from the inexpensive, yet often deadly threats 
posed by rockets and mortars. 
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MULTIFREQUENCY RADIO-FREQUENCY (RF) 
VEHICLE STOPPER 


By Stephen A. Merryman 


The widespread use of vehicle-borne improvised explosive devices (VBIEDs) in Iraq 
and Afghanistan has resulted in large numbers of military and civilian personnel being 
killed or injured. Consequently, the Joint Non-Lethal Weapons Directorate’s (JNLWD) 
top priority is to identify, investigate, and develop technologies and capabilities to non- 
lethally stop both vehicles and vessels outside of minimum “keep-out ranges” (i.e., rang- 
es where the rules of engagement would dictate the use of lethal force) and to mitigate 
the blast effects from a VBIED. 

One of these technologies is the multifrequency Radio-Frequency (RF) Vehicle 
Stopper (RFVS), a high-power microwave (HPM) weapon under development at the 
Naval Surface Warfare Center, Dahlgren Division (NSWCDD). A prototype RFVS sys- 
tem, designed to meet the mission criteria for fixed-checkpoint protection and com- 
pound protection, is slated for completion in FY 13. Science and technology (S&T) work 
continues in parallel to the prototype system's construction to broaden its applicability 
to include convoy protection and the establishment of a quick safe zone. This article de- 
scribes the 4-year research effort that resulted in the specification of the RFVS system 
design. Figure 1 shows an illustration of a candidate RFVS platform with the system set 
up for fixed-checkpoint protection. 

The RFVS system uses high-power magnetron tubes to generate intense RF pulses 
that interfere with a vehicle's electronics, rendering it temporarily inoperable. The en- 
gine cannot be restarted while the RF is on but is readily restarted once the RF is turned 
off. Thus, the RFVS system allows for the maintenance of a safe keep-out zone in situa- 
tions that might otherwise require the use of lethal force. The defined measure of success 
for this system is a demonstrated, effective capability against more than 80% of the can- 
didate target-vehicle-class list, which includes passenger cars and large vehicles. 

As a nonlethal capability, the effects to the target vehicle are short term and almost 
always reversible, so that the vehicle is not stranded, which would burden the warfight- 
er with the task of its removal. Moreover, as with all directed-energy weapons, the RFVS 
system delivers energy at the speed of light. In contrast with other nonlethal vehicle 
stopping concepts and systems, however, RFVS does not need to be pre-emplaced and 
has a limitless magazine. 
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Figure 1. Illustration of Candidate RFVS System Setup for Checkpoint Protection 


BACKGROUND 

Using HPM or RF energy to stop an automo- 
bile engine is not a new concept; it has been under 
investigation for some time in private, academic, 
and military sectors. To that end, the RFVS pro- 
gram leveraged as much historic work as possi- 
ble while collaborating with academic and military 
laboratories and while aggressively pursuing con- 
tacts in the automobile industry to gain knowledge 
of vehicle electronic design and function. 

In 2005, the JNLWD funded the then-Directed 
Energy Technology Office (DETO) at NSWCDD 
to perform an extensive reverberation chamber 
test series to characterize the vulnerability of a rep- 
resentative cross section of automobiles to a wide 
range of HPM source frequencies.* The purpos- 
es of the tests were twofold. First, the applicabil- 
ity of the Army’s Ground Vehicle Stopper (GVS) 
data set needed to be established for newer vehi- 
cles, and second, a thorough, source-technology 
independent assessment of vehicle vulnerabilities 


needed to be performed. The rationale behind the 
latter was to establish vehicle vulnerabilities with- 
out inadvertently biasing the process. Only after 
the full assessment was performed would factors 
such as concept of operations (CONOPS) and sys- 
tem requirements come into play. Figure 2 is a pho- 
tograph of reverberation chamber testing. 

Over the past decade, a significant number of 
private, academic, and military laboratories have 
investigated the susceptibility of automobiles to 
HPM energy. The range in approaches spans the 
gamut from isolated component testing, through 
direct injection and radiated testing of electronic 
control units (ECUs), and continuing through full 
vehicle radiated testing. Each of the different test 
methods has its strengths and weaknesses. Testing 
of isolated ECUs in controlled laboratory condi- 
tions is arguably the best way to determine exactly 
how a specific unit is responding to the RF. How- 
ever, whether or not the identified susceptibilities 
continue to hold true when the unit is in place in a 
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Figure 2. Vehicle on a Dynamometer in the NSWCDD Reverberation Chamber 


vehicle, or whether the results apply to other vehi- 
cles’ ECUs, remains a significant question that lim- 
its the applicability of the results. 

Full vehicle testing and failure analysis of the 
ECU can be a daunting task. That said, full vehi- 
cle testing affords the advantage of ensuring that 
the response is commensurate with expectations 
of genuine engagements. The test approach one 
chooses to take depends upon resources, test facili- 
ty availability, and most importantly, the objectives 
of the program. For the RFVS program, the objec- 
tives were to identify an HPM waveform that is 
effective against a broad class of the candidate tar- 
get vehicles and to ensure that the identified wave- 
form could be generated with a source that can be 
packaged in a footprint and cost amenable to mil- 
itary users. To meet the program's objectives, the 
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RFVS program chose to invest the majority of its 
resources in full vehicle testing. While the focus of 
the effects testing portion of the RFVS program has 
remained on full vehicle testing, both time and re- 
sources have been devoted to fostering and main- 
taining connections with academia and the auto 
industry. There is concerted effort to keep abreast 
of the latest trends in automotive technology, to 
ensure that the current RFVS system design will 
continue to be effective against future vehicle de- 
signs, and to leverage all research that might aid in 
future RFVS designs. 


SYSTEM OPERATION 

The majority of current HPM system concepts 
employ a narrowband, single-frequency HPM 
source. In contrast, RFVS utilizes multiple HPM 


frequencies. The rationale for using multiple fre- 
quencies is associated with increased system effec- 
tiveness. Electromagnetic (EM) energy can be used 
to disrupt or damage an electronic target. In order 
for the energy to affect the electronics, however, it 
must be able to reach a critical component(s) in- 
side the target. This involves a process referred to 
as coupling. Different EM waveforms are more or 
less effective against specific targets depending, in 
part, on their frequency, as different frequencies 
couple better or worse depending on varying target 
geometries. To be specific, each piece of electron- 
ics has specific resonance frequencies that most ef- 
fectively facilitate coupling energy to the target. 
Unfortunately, these resonant frequencies can be 
unique to each piece of equipment. Consequently, 
a single-frequency waveform might be very effec- 
tive against one target, but less effective against an- 
other target. Therefore, a system that utilizes either 
a sweep of frequencies or multiple frequencies will 
be more effective against a larger target set. This is 
not a novel idea, but rather one that has been read- 
ily acknowledged within the HPM community for 
some time and fervently embraced by the RFVS 
program. Current technology limitations prohib- 
it high-power-swept frequency sources as viable 
options, leading to the idea of a multifrequen- 
cy source. The more frequencies that are used, the 
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more effective the system; however, a trade-off is 
made with system size and cost as the number of 
source frequencies is increased. 


BRASSBOARD SYSTEM 

After completion of the exhaustive vehicle ef- 
fects characterization testing in 2006, the RFVS 
program identified the optimal number of fre- 
quencies needed to meet mission requirements. It 
then used this information in the design and con- 
struction of the Brassboard System. The purpose in 
constructing the Brassboard System was to demon- 
strate the benefit of the multifrequency approach 
and the ability to meet mission objectives with 
specified power on target requirements. Construc- 
tion of the RFVS Brassboard System began in 2007 
and was completed in 2008. The Brassboard Sys- 
tem was not constructed with specific system foot- 
prints in mind. Thus, the antenna and conex used 
are significantly larger than those in the prototype 
design. The RFVS team collaborated with a Ma- 
rine Corps service representative identified by the 
JNLWD to flesh out the specifics of the mock 
checkpoint to be used in the RFVS Brassboard Sys- 
tem Demonstration. Figure 3 provides a diagram 
of the checkpoint setup used in the RFVS Brass- 
board Demonstration. Figure 4 provides photo- 
graphs of the RFVS Brassboard System. 
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Figure 3. Schematic of Checkpoint Setup 
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Figure 4. Photograph of the RFVS Brassboard System and Demonstration Setup 
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The Brassboard System Demonstration was 
conducted in Spring 2008. The Demonstration 
was a success, and funding for the RFVS prototype 
was consequently approved. To date, 42 passen- 
ger vehicles (cars, pickup trucks, vans, and sport 
utility vehicles (SUVs)) and 3 large trucks (dump 
truck and tractors) have been tested as part of the 
REVS program. 


WAY AHEAD 

The JNLWD continues to work with the Di- 
rected Energy Warfare Office (DEWO) toward the 
development of a fieldable multifrequency RFVS 
system. Once the capability is fully developed, 
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tested, and certified ready for operational use, 
warfighters and civilians alike will benefit greatly. 
Lives will no doubt be saved using the ability to 
stop vehicles nonlethally and mitigate the blast ef- 
fects from VBIEDs. 


ACKNOWLEDGMENT 
Dr. Cynthia Ropiak (SAQ Consulting) contrib- 
uted to this article. 


ENDNOTE 
a. The Directed Energy Technology Office (DETO) was renamed the 
Directed Energy Warfare Office (DEWO) in August 2009. For ref- 
erence, see the charter for the DEWO, NSWCDD, 17 August 2009. 
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HIGH-POWER ELECTRICAL VEHICLE-STOPPING SYSTEMS 


By Jordan Chaparro and Melanie Everton 
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The military needs devices that can safely and reliably stop or arrest vehicles. The 
primary concern is security at entry control points and vehicle check points similar to 
the one shown in Figure 1. In such scenarios, it is desirable to be able to stop unauthor- 
ized vehicles at predefined standoff ranges to protect personnel, equipment, and criti- 
cal infrastructure. 

Both the military and civilian law enforcement agencies face similar issues with 
chase scenarios, where concerns over bringing an offending vehicle to a stop without 
killing or injuring innocent civilians, or causing collateral damage, often prolongs high- 
speed pursuits. That said, currently employed nonlethal options for arresting vehicles 
have significant logistical limitations and carry a high cost per use. 

The Naval Surface Warfare Center, Dahlgren Division’s Directed Energy Warfare 
Office (DEWO), under the sponsorship of the Joint Non-Lethal Weapons Directorate 
(JNLWD), investigated compact systems designed to couple high-power electrical im- 
pulses to a target vehicle to stop its engine. Such systems are highly portable, can oper- 
ate remotely, can be deployed quickly by a two-man team, and can engage hundreds of 
targets before requiring any significant maintenance. 


SYSTEM OVERVIEW 

Conceptually, electrical vehicle-stopping systems are fairly simple devices. The sys- 
tems use several stages of energy compression to take a low-peak power source—like a 
battery pack—and create very intense, short-duration, oscillating electrical impulses. The 
block diagram, shown in Figure 2, illustrates the principal components of such a system. 

A high-energy density, 300-V lithium battery pack, similar to what might be found 
in a hybrid vehicle, serves as the prime power source for the device. These batteries are 
capable of driving the system for hundreds of engagements before requiring recharge. 

The direct current bus from the batteries is stepped up to several kilovolts in order 
to charge a capacitive voltage multiplier, such as a Marx Generator, Spiral Line Genera- 
tor, or Tesla Transformer. Once triggered, these generators charge a resonant circuit to 
hundreds of kilovolts which, when switched, generate the desired oscillating waveform. 
Coupling this electrical pulse to a target may be accomplished by direct electrode con- 
tact, by radiating the waveform from a broadband antenna structure, or by a combina- 
tion of both methods. 
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Figure 1. An Azerbaijani Soldier Guarding Entry Control Point 1 at the Haditha Dam in Support of Operation Iraqi Freedom 
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Figure 2. System Block Diagram for Generic Electrical Vehicle-Stopping Systems 
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The system is monitored and controlled by 
an integrated system computer. A laptop com- 
puter, remotely connected to the system control- 
ler through either fiber optic or a wireless network, 
can be used to arm the system. At this point, mo- 
tion detection sensors trigger the pulse train upon 
the targeted vehicle. The laptop can also be used to 
monitor the system’ status, change system param- 
eters, and receive data collected during the last en- 
gagement event. 

A conceptual rendering of how such a sys- 
tem might look when in use is shown in Figure 3. 
Traffic would be funneled with barriers to a sin- 
gle lane. When not engaged, the system electrodes 
would sit flush with the roadway unit, with an ex- 
posed height of less than 3 inches. When required, 
the electrodes could be released to make contact 
with a vehicle's undercarriage and deliver the elec- 
trical impulses. 


COMPARISON WITH EXISTING SYSTEMS 
Tire spike systems are frequently employed but 
do not limit the momentum, drive, or control of a 
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vehicle to an extent that could be useful in any type 
of control or checkpoint scenario. Consequently, 
while tire spike systems are primarily used in high- 
speed pursuit applications, they are limited, in that 
they cripple the target just enough to allow law en- 
forcement to force the vehicle to a stop. 
Restraining nets are most comparable to elec- 
trical vehicle stoppers with respect to their intend- 
ed application and desired effect. Restraining net 
systems and electrical vehicle stoppers both com- 
pletely arrest vehicles, although by different means. 
Restraining nets bind the front axle of the vehicle, 
causing it to forcibly lose momentum and skid to 
a stop. Thus, the vehicle operator loses the abili- 
ty to steer the vehicle, further resulting in a lower 
potential for collateral damage. Electrical systems 
stop the engine of the vehicle, leaving the operator 
with control for the duration of the vehicle’s mo- 
mentum. Physical barrier structures can then be 
employed to force an affected vehicle to stop in a 
fairly short distance. Modern vehicles lose power 
steering when the engine is cut off, such that the 
maneuverability of the vehicle is limited enough to 
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Figure 3. Conceptual Rendering of an Employed Electric Vehicle Stopping System 
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allow normally nonrestrictive serpentines to be ef- 
fective at limiting roll-off distances. 

One key logistical advantage of electrical vehi- 
cle stoppers, compared to restraining nets, is the 
average cost per engagement. Restraining net sys- 
tems are one-time use devices that cost several 
thousand dollars each. Electrical systems initially 
cost tens of thousands of dollars but can perform 
thousands of stops within the expected lifetime of 
the device. Also, there is no requirement to phys- 
ically reset or reload an electrical system, as with 
restraining nets. The maintenance required for 
electrical systems involves the occasional replace- 
ment of electrode arms and the inspection of the 
system connections and pressure levels. 

Operationally, both systems have limitations on 
the types of targets that can be effectively stopped. 
Restraining nets are limited by vehicle momen- 
tum, which can be a product of high speeds or large 
vehicles. Electrical systems are not limited by ve- 
hicle size or speed, but they require additional sup- 
port from structures—such as serpentines or speed 
bumps—to force the target to brake and dissipate 
its momentum once the engine has been stopped. 

Both devices typically cause damage to target- 
ed, stopped vehicles. Restraining nets almost al- 
ways cause tire damage. Less commonly, brake 
lines, front axles, wheels, and transmissions also 
might be damaged. Electrical systems typically 
damage engine controllers, security modules, and 
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engine sensors. In addition, noncritical parts— 
such as gauges, radios, and cabin fans—also might 
be damaged. Moreover, moving affected targets is 
much less of an issue with electrical stoppers than 
vehicles stopped by net systems, which must first 
have the net cut away and freed before the target is 
moved to the side of the roadway. 


SYSTEM REFINEMENT AND 
LOOK FORWARD 

Previous attempts to field electrical vehicle- 
stopping systems have been hampered by limit- 
ed success rates on a large population of vehicles. 
Many models of vehicles are easily affected by any 
type of large injected current, while others are fair- 
ly resistant. Through carefully designed and con- 
trolled experiments, and logistical regression 
modeling techniques, the DEWO team has been 
able to determine key waveform attributes that 
scale with stopping effectiveness rates on a repre- 
sentative population of vehicles. Successful stop 
rates exceeding 90 percent have been achieved on 
a diverse vehicle test set by engineering system 
resonators to enhance system performance The 
DEWO team, through continued research, testing, 
and evaluation, is continuing its work to increase 
the reliability and effectiveness of these systems to 
make them more compact and to improve their 
functionality for future military and law enforce- 
ment applications. 
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By Jacob Walker 


Ze) 


The employment of small vessels to attack mer- 
chant ships and other seafaring units has emerged 
as a significant threat to international navigation 
and safe operations on the high seas. Along with 
swarm tactics, small vessels have been known to 
carry improvised explosive devices, help smug- 
gle terrorists and weapons, and serve as attack 
platforms on the water for larger weapons. While 
kinetic solutions serve as the decisive option, alter- 
native solutions that employ nonlethal means are 
being explored. A depiction of a swarm of small 
vessels ready to attack is shown in Figure 1. 

The Naval Surface Warfare Center, Dahlgren 
Divisions (NSWCDD’s) Directed Energy Warfare 
Office (DEWO) is evaluating directed-energy (DE) 
concepts based on high-power microwave (HPM) 
technology for nonlethal vessel-stopping applica- 
tions. Nonlethal weapons are defined by the De- 
partment of Defense (DoD) as weapons that are 


explicitly designed and primarily employed so as to 
incapacitate personnel or materiel while minimizing 
fatalities, permanent injury to personnel, and unde- 
sired damage to property and the environment.' 
Several methodologies exist for using nonle- 
thal means to stop small vessels. They include: 
¢ Running-gear or prop entanglement systems 
¢ Exhaust stack blockers 
e A sea-anchor vessel-stopping system, which 
casts a net across the bow of a vessel to im- 
part resistance 
¢ Small-craft disablers, which insert a spear 
into the hull and deploy a fin that drags in 
the water, making steering impossible 
Prop entanglement systems, exhaust stack 
blockers, and sea-anchor systems are useful and ef- 
fective, but all are operationally difficult to deliv- 
er when deployment methods rely on positioning 
them in front of, or directly over, a vessel moving 


Figure 1. Depiction of a Small-Vessel Swarm Ready to Attack 
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at high speeds. Small-craft disablers also are a for- 
midable vessel-stopping solution and may be easi- 
er to deploy, but they cause permanent damage to 
the vessel in question. 

Under the direction of the Joint Non-Lethal 
Weapons Directorate (JNLWD), the DEWO is in 
the initial stages of a multiyear effort to evaluate 
DE concepts for nonlethal vessel-stopping applica- 
tions. It is currently focusing on HPM technology. 
This technology uses HPM sources to radiate radio 
frequency (RF) pulses downrange to interfere with 
motor-control electronics and significantly impede 
or stop small-vessel motors with minimal collater- 
al damage. These RF pulses can be generated using 
different technologies ranging from wideband LC 
oscillators and microwave tubes (e.g., magnetrons, 
klystrons, and backward wave oscillators) to emerg- 
ing solid-state technologies (e.g., nonlinear trans- 
mission line and photo-conductive switching). An 
outboard motor on a test stand is shown in Figure 2. 

In comparison to kinetic weapons or other non- 
lethal systems, HPM avoids gross physical destruc- 
tion to the vessel while, more importantly, providing 
zero-to-low risk of human injury. HPM accomplish- 
es this at safe distances using speed of light delivery, 
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therefore making evasion difficult, if not impossible, 
with the added benefit of scalable effects ranging 
from disruption to damage. Despite its numerous 
advantages, the use of HPM technology as a non- 
lethal weapon presents challenges as well, including 
a trade-off between system size and standoff range. 
This is particularly important when considering the 
use of HPM systems in different environments. 
Upfront HPM source development costs rep- 
resent one of the biggest challenges. However, 
long-term savings associated with HPM technolo- 
gy can offset this challenge. For example, prop en- 
tanglement systems might be deployed only once 
before they are rendered useless. HPM sourc- 
es integrated onto a ship or other military vehicle 
can be employed in potentially thousands of mis- 
sions, therefore resulting in a lower cost per single 
use, bringing overall associated costs of the sys- 
tem down significantly. Priorities for HPM nonle- 
thal weapons include developing a system effective 
against different types of small vessels. 
NSWCDD’s Directed Energy Division began 
HPM susceptibility testing to determine the ef- 
fectiveness of HPM weapons against relevant out- 
board engines. This involves testing small vessels in 


Figure 2. Outboard Motor Test Stand 
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a variety of environments, including reverberation 
and anechoic chambers, and open-air testing. All 
help identify different, effective waveform param- 
eters such as frequency, pulse width, rise time, and 
required power or energy on target. They further 
facilitate the identification of design specifications 
necessary for an eventual HPM source. This source, 
once developed, will then be integrated into one 
of several potential platforms. Candidate concepts 
of deployment include U.S. Coast Guard and na- 
val vessels in addition to unmanned surface or aer- 
ial vessels. Another potential application might be 
to supplement existing Coast Guard or Navy plat- 
forms used for fast-boat interdiction with an HPM 
vessel-stopping capability. A small-vessel test using 
an HPM source is shown in Figure 3. 

Developing solutions for the growing threat 
that small vessels pose to navigation and safe op- 
erations in the world’s oceans is one of JNLWD’s 
top priorities. Using nonlethal HPM weapons to 
stop vessels will provide the warfighter with a via- 
ble option for swarm threat and fast-boat interdic- 
tion. DEWO is working diligently to accelerate this 
technology and provide a DE alternative to kinetic 
weapons and fulfill this long overdue capability gap. 


NONLETHAL SMALL-VESSEL STOPPING WITH 
HIGH-POWER MICROWAVE TECHNOLOGY 


REFERENCE 
1. Department of Defense Dictionary of Military and Associated 
Terms, Joint Publication 1-02, 12 April 2001 (as amended through 
19 August 2009). 


Figure 3. Small-Vessel Testing Using a High-Power Microwave Source 
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Directed Energy 


We look forward as we provide enterprise-wide 
technical and strategic leadership for the efficient 
and effective development, acquisition, and fielding 
of directed-energy systems for the warfighter. 


Dale Sisson 
Head, Electromagnetic and 
Sensor Systems Department 
NSWCDD, Dahlgren, Virginia 
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a 
A 


A-799 


ABBREVIATIONS AND ACRONYMS 


Acceleration or atto (10°'* multiplier) 
Ampere, Area, Altitude, Angstrom 
(A), Antenna Aperture, or Aerial 

No evidence of failure report 


A/A, A-A, AA Air-to-Air or Anti-Aircraft 


AA-() 


Air-to-Air missile number () 
Anti-Aircraft Artillery 

Army Aviation Association of 
America 

Advanced Airborne Expendable 
Decoy 

Air-to-Air Missile 

Advanced Anti-Radiation Guided 
Missile 

Anti-Air Warfare 

Automatic Built-in-Test 

Air Breathing Missile or Anti-ballistic 
Missile 

Aircraft (also acft.) 

Alternating Current 

Associate Contractor Agreement or 
Airspace Coordination Area 
Acquisition Category 

Air Combat Command 

Aircraft Configuration Control Board 
Aircraft (also A/C) 

Aircraft Carrier Landing System 
Advanced Cruise Missile or Air 
Combat Maneuvering 

Acquisition 

Antenna Coupler Set 

Advanced Concept Technology 
Demonstration 

Analog to Digital 

Advanced Development Model 
Automatic Data Processing or 
Advanced Development Program 
Airborne Electronic Attack 
Aviation Electronic Combat (Army) 
Automatic Electronic Guided Intercept 
System 

Accessible Emission Limit 

Active Electronically Scanned Array 
Airborne Early Warning 

Antenna Factor, Air Force, or Audio 
Frequency 

Air Force Base or Airframe Bulletin 
Automatic Frequency Control or 
Airframe Change 

Automated Financial Information 
Processing System 


AFOTEC 
A/G 
AGB 
AGC 
AGI 


AGL 
AGM 
AGS 
AHWS 

Al 

AIAA 
AIC 

AIM 
AIRLANT 


AIRPAC 


A-Kit 


AOC 


AOT 


APC 


APN 
APO 


Air Force Operational T&E Center 
Air-to-Ground 

Autonomous Guided Bomb 
Automatic Gain Control 

Auxiliary General Intelligence 
(Intelligence-gathering Ship) 

Above Ground Level 

Air-to-Ground Missile 

Angle Gate Stealer 

Advanced Helicopter Weapons 
System 

Artificial Intelligence, Air Intercept, or 
Airborne Interceptor 

American Institute of Aeronautics and 
Astronautics 

Air Intercept Control 

Air Intercept Missile 

Commander, U.S. Naval Air Forces, 
Atlantic Fleet 

Commander, U.S. Naval Air Forces, 
Pacific Fleet 

Anti-jamming or Anti-Jam 

Aircraft wiring kit for a system 
(includes cabling, racks, etc. excluding 
WRAs) 

Air Logistics Center 

Amplitude Modulation 

Aircraft Maintenance Department 
Advanced Multiple Environment 
Simulator 

Advanced Memory Loader/Verifier 
Amplifier 

Advanced, Medium-Range, Air-to-Air 
Missile 

American National Standards Institute 
Antenna 

Operational Availability 
Acousto-Optical 

Angle of Arrival, Angle of Attack, or 
Analysis of Alternatives (similar to 
COEA) 

Association of Old Crows 
(Professional EW Society) or Award 
of Contract 

Angle Only Track, Angle Off Tail, or 
Acquisition-on-Target 

Amphenol Precision Connector or 
Armored Personnel Carrier 

Aircraft Procurement, Navy 

Armed Forces (or Army or Air) Post 
Office, Acquisition Program Office 


APU 

AR 

ARM 

ARO 

A/S, A-S, AS 
ASC 

ASCM 

ASE 


ASIC 
ASK 
ASM 
ASO 
A-Spec 
ASPJ 
ASPO 


ASR 
ASRAAM 
ASTE 


ASW 
ATA 
ATARS 


ATC 
ATD 
ATE 
ATEDS 


ATF 
ATIMS 


ATIRCM 


ATP 
ATR 


ATRJ 
AUTODIN 
AUX 

avdp. 

Avg 
AWACS 
AZ 


Auxiliary Power Unit 

Anti-reflection or Aspect Ratio 
Anti-radiation Missile 

After Receipt of Order 
Air-to-Surface 

Air Systems Command 

Anti-ship Cruise Missile 

Aircraft Survivability (or Survival) 
Equipment, Allowable Steering Error, 
or Automatic Support Equipment 
Application Specific Integrated Circuit 
Amplitude Shift Keying 
Air-to-Surface Missile 

Aviation Supply Office 

System Specification 

Airborne Self-Protection Jammer 
Avionics Support (also Systems) 
Project Office (also Officer) 
Advanced Special Receiver or 
Airport/Airborne Surveillance Radar 
Advanced Short Range Air-to-Air 
Missile 

Advanced Strategic and Tactical 
Expendables 

Anti-submarine Warfare 

Advanced Tactical Aircraft 
Advanced Tactical Air 
Reconnaissance System 

Air Traffic Control 

Advanced Technology Demonstration 
Automatic Test Equipment 

Advanced Technology Expendables 
and Dispenser Systems 

Advanced Tactical Fighter (F-22) 
Airborne Turret Infrared Measurement 
System or Airborne Tactical 
Information Management System 
Advanced Threat Infrared 
Countermeasures 

Acceptance Test Procedure 
Autonomous Target Recognition, 
Airborne Transportable Rack, 
Atlantic Test Range 

Advanced Threat Radar Jammer 
Automatic Digital Network 

Auxiliary 

Avoirdupois (system of measures) 
Average 

Airborne Warning and Control System 
Azimuth (also Az) 


C 
cc’) 


Cl (C*l) 


CAD 
CAE 
CAG 
CAGE 
CAIV 
CAL 


Bandwidth (also BW) or Magnetic 
inductance 

Best and Final Offer 

Bus Adapter Unit 

Bus Controller 

Battle Damage Assessment 

Battle Damage Indication 

Beat Frequency Oscillator 
Background Investigation 
Battlefield Identification, Friend, or 
Foe 

Built-in-Test, Binary Digit or 
Battlefield Information Technology 
Built-in-Test Equipment 

Bus Interface Unit 

Avionics “Black Box” WRAs 
Bombardier/Navigator 

Bayonet Navy Connector 

Basic Ordering Agreement 
Swedish chaff dispenser in a launcher 
Band Pass Filter 

Bits Per Second 

Bureau of Medicine (Navy) 

Bureau Number (aircraft) 

Bottom Up Review 

Beyond Visual Range 

Beamwidth (referring to an antenna) 
or sometimes Bandwidth 
Backward Wave Amplifier 
Backward Wave Oscillator 


Speed of Light = 3x10° meters/sec = 
1.8x10'? furlongs per fortnight or 1.8 
terafurlongs per fortnight, or centi 
(10°) multiplier 

Electron Charge, Coulomb, 
Capacitance, Celsius, Centigrade, 
Confidential, Roman numeral for 100, 
or a programming language (also C+ 
and C++) 

Command and Control 

Command, Control, Communications 
(and Computers) 

Command, Control, Communications, 
(Computers) and Intelligence 
Computer-Aided Design 
Computer-Aided Engineering 

Carrier Air Group 

Commercial and Government Entry 
Cost as an Independent Variable 
Calibration 


CAM 


CAO 


CAP 
CAS 


CASS 


CAT 


CB 
CBD 
CBIT 
CBO 
CCA 
CCB 
CCD 
CCM 
CCN 


CCU 
cd 


CD 
CDC 
CDR 
CDRL 
CE 
CECOM 


CEESIM 


CEP 
CFA 
CFAR 
CFE 
CG 


CI 
CIA 
CIC 


CID 
CILOP 
CINC 


CIP 
CIS 


CIWS 


Computer-Aided Manufacturing or 
Constant Addressable Memory 
Competency Aligned Organization or 
Contract Administrative Officer 
Combat Air Patrol 

Close Air Support or Calibrated 
Airspeed 

Consolidated Automated Support 
System 

Catapult or Cockpit Automation 
Technology 

Citizens Band (also see Seabee) 
Commerce Business Daily 
Continuous Built-in-Test 
Congressional Budget Office 
Circuit Card Assembly 
Configuration Control Board 
Charge Coupled Device 
Counter-Countermeasures 
Contract Change Number or 
Configuration Change Notice 
Cockpit Control Unit 

Candela (SI unit of luminous 
intensity) 

Compact Disk or Control and Display 
Combat Direction Center 

Critical Design Review 

Contract Data Requirements List 
Conducted Emission 
Communications and Electronics 
Command (Army) 

Combat Electromagnetic Environment 
Simulator 

Circular Error Probability 
Cognizant Field Activity 

Constant False Alarm Rate 
Contractor Furnished Equipment 
Center of Gravity, Commanding 
General, Command Guidance, or 
Cruiser 

Configuration Item 

Central Intelligence Agency 
Combat Information Center (now 
called CDC) 

Combat Identification or Charge 
Injection Device 

Conversion in Lieu of Procurement 
Commander in Chief 

Capital Improvement Program 
Commonwealth of Independent States 
(11 of 15 former Soviet Union 
territories except Estonia, Georgia, 
Latvia, and Lithuania) 

Close-In Weapon System 


CO 


COB 
COCOM 
COEA 


COG 
COMM 
COMSEC 
CONSCAN 
CONUS 
CO-OP 

COR 
CORPORAL 


Cos 
COSRO 
COTS 
CP 

CPS 
CPU 
CRC 
CRFM 
CRISD 


CRLCMP 


Coherent Jamming 

Command Launch Computer 
Centimeter 

Countermeasures or Configuration 
Management 

Command Mission Computer or 
Commandant Marine Corps 
Countermeasure Dispensing System 
Complementary Metal-Oxide 
Semiconductor 

Configuration Management Plan 
Common Missile Warning System 
Commander, Naval Air Forces 
Commander, Naval Air Forces 
Atlantic ( also COMNAVAIRLANT) 
Commander, Naval Air Forces Pacific 
(also COMNAVAIRPAC) 
Communications, Navigation, and 
Identification 

Commanding Officer, Contracting 
Officer, Change Order, or Carbon 
Monoxide 

Close of Business 

Combatant Command 

Cost and Operational Effectiveness 
Analysis 

Center of Gravity or Cognizant 
Communications 

Communications Security 

Conical Scanning Radar 
Continental United States 
Cooperative (countermeasures) 
Contracting Officers Representative 
Collaborative On-Line 
Reconnaissance 
Provider/Operationally Responsive 
Attack Link 

Cosine 

Conical-Scan on Receive Only 
Commercial Off-The-Shelf 
(hardware/software) 

Circularly Polarized (antenna), Central 
Processor, or Command Post 
Computer or Control Power Supply 
(depends on application) 

Central Processing Unit 

Originally Chemical Rubber 
Company, now published reference 
books by CRC Press 

Coherent RF Memory 

Computer Resources Integrated 
Support Document 

Computer Resources Life Cycle 
Management Plan 


CRO 
CRT 


CSAR 
Crypto 
CS 
CSC 
CSCI 


C-Spec 
CSS 
CTR 
CVN 
CVR 


CWBS 
CWI 


DBOF 
dBsm 


dBW 
DC 


DCE 
DCS 


Countermeasures Response 
Optimization 

Cathode Ray Tube or Combat Rated 
Thrust (afterburner) 

Combat Search and Rescue 
Cryptographic 

Conducted Susceptibility 
Commodity Software Change 
Computer Software Configuration 
Item 

Product Specification 

Contractor Support Services 
Chesapeake Test Range 

Aircraft Carrier 

Nuclear Powered Aircraft Carrier 
Crystal Video Receiver 
Continuous Wave or Chemical 
Warfare 

Contract Work Breakdown Structure 
Continuous Wave IIluminator 
Calendar Year 


Distance, Diameter, or deci (107 
multiplier) 

Distance, Diameter, Electron 
displacement, Detectivity, Doppler, 
Density, or Roman numeral for 500 
deca (10° multiplier) 
Digital-to-Analog 

Defense Acquisition Board 

Digital to Analog Converter or Dept 
of Army Civilian 

Defense Acquisition Regulation 
Defense Advanced Research Projects 
Agency 

Database 

Decibel 

dB referenced to the Carrier Signal 
Decibel antenna gain referenced to an 
isotropic antenna 

Decibel referenced to the power of 
one milliwatt 

Defense Business Operations Fund 
Decibel value of radar cross section 
referenced to a square meter 
Decibel referenced to the power of 
one watt 

Direct Current, Discrete Circuit, or 
District of Columbia 

Data Communication Equipment 
Direct Commercial Sales or 
Distributed Control System 


DDI 
DDS 
DECM 


deg 
DEMVAL 


DET 
DF 
DFT 
DI 
DIA 


DID 
DIRCM 
DJ 
D-Level 
DM 
DMA 


DME 
DNA 


DOA 
DOD or DoD 
DoDISS 


DOM 
DON 
DOS 
DOT&E 


DPRO 
DRB 
DRFM 
DSARC 


DSN 
DSO 
DSP 
D-Spec 
DT (&E) 


DTC 
DTE 
DTO 


DTRMC 


Digital Display Indicator 

Direct Digital Synthesizers 
Deceptive Electronic Countermeasures 
(also Defensive ECM) 

Degree 

Demonstration Validation (also 
DEM/VAL) 

Detachment 

Direction Finding 

Discrete Fourier Transform 

Data Item 

Defense Intelligence Agency or 
Diameter 

Data Item Description 

Directed Infrared Countermeasures 
Deceptive Jamming 

Depot Level Maintenance 

Data Management (also manager) 
Direct Memory Address or Defense 
Mapping Agency 

Distance Measuring Equipment 
Defense Nuclear Agency, Does Not 
Apply, or Deoxyribonucleic Acid 
Direction of Arrival 

Department of Defense 

DoD Index of Specifications and 
Standards 

Depth of Modulation 

Department of the Navy 

Disk Operating System 

Director, Operational Test & 
Evaluation 

Defense Plant Representative Office 
Defense Review Board 

Digital RF Memory 

Defense Systems Acquisition (and) 
Review Council 

Defense Switching Network 
Dielectrically Stabilized Oscillator 
Digital Signal Processor 

Process Specification 

Development or Developmental Test 
(and Evaluation) 

Design to Cost 

Data Terminal Equipment 

Digitally Tuned Oscillator or Defense 
Technology Objectives 

Defense (or DoD) Test Recourse 
Management Center 


ECAC 


ECCM 


ECL 
ECM 


ECN 
ECO 
ECP 


ECR 


ECS 
ECSEL 


ECU 
EDM 
EED 
EEPROM 


EHF 


EIA 
EID 
EIRP 
EL 


Electron charge or base of natural 
logarithms (2.71828...) 

Electric Field Intensity or Strength, 
Energy, East, or Exa (10'* multiplier) 
Electromagnetic Environmental 
Effects 

Electronic Attack (similar to older 
term of ECM) 

Electronic Combat 

Electromagnetic Compatibility 
Analysis Center (DOD), now Joint 
Spectrum Center 

Electronic Counter-Countermeasures 
(similar to newer term of EP) 
Emitter Coupled Logic 

Electronic Countermeasures (similar 
to newer term of EA) 

Engineering Change Notice 
Engineering Change Order 
Engineering Change Proposal or 
Egress Control Point 

Electronic Combat Range (China 
Lake) or Electronic Combat & 
Reconnaissance 

Environmental Control System 
Electronic Combat Simulation and 
Evaluation Laboratory 

Electronic Control Unit 
Engineering Development Model 
Electro-Explosive Device 
Electrically Erasable/Programmable 
Read-only Memory 

Extremely High Frequency [30 to 300 
GHz] 

Electronic Industries Associates 
Emitter Identification Data 
Effective Isotropic Radiated power 
Elevation (also El) 

Extremely Low Frequency [3 Hz to 3 
kHz] 

Electronics Intelligence 

Emitter Library Notation 
Electromagnetic 

Electronic Mail 

Electromagnetic Compatibility 
EMC Advisory Board 

Emission Control 

Engineering and Manufacturing 
Development 

Electromagnetic Environment 
Electromagnetic Interference 
Electromagnetic Pulse 
Electromagnetic Radiation 


EMS 


Electromagnetic Susceptibility, 
Electromagnetic Spectrum 
Electromagnetic Vulnerability 
Electro-Optic, Electro-Optical, or 
Engineering Order 

Electronic Order of Battle or Expense 
Operating Budget 

Electro-Optic Countermeasures 
Electro-Optical Frequency (300 to 3 x 
10’ GHz) 

Electronic Protection (similar to older 
terms of ECCM and DECM) 
Environmental Protection Agency 
Electrically Programmable Read-only 
Memory 

Electronic Counter-Countermeasures 
(also Protection) Requirements and 
Assessment Manual 

Effective Radiated Power 

Electronic Surveillance (similar to 
older term of ESM) 

Electrostatic Discharge 

Electronic Support Measures (similar 
to newer term of ES) 

Evolved Sea Sparrow Missile 
Electronics Technician 

Elapsed Time Indicator 

EW Tactical Information and Report 
Management System 

Estimated Time to Repair 

Earned Value Management 
Electronic Warfare , Early Warning, 
or Expeditionary Warfare 

EW Battle Management 

EW Data Systems 

EW Intelligence Analysis 

Electronic Warfare Integration & 
Reprogramming (USAF database) 
Electronic Warfare Master Plan 
Electronic Warfare Officer 
Electronic Warfare Reprogrammable 
Library (USN) 

EW Systems Integration 

EW Software Support Activity 
Expendable Countermeasure 


femto (107° multiplier), Frequency 
(also F), or lens fnumber 

Frequency (also f), Force, Farad, 
Faraday Constant, Female, Fahrenheit, 
Noise Figure, Noise Factor or 
“Friendly” on RWR display 


F2T2EA 


F/A 
FAA 


FORCECAP 
FOT&E 
FOTD 
FOUO 

FOV 

FPA 

fps 
FRACAS 


FRB 
FRD 
FSD 
FSED 
FSK 
FSU 
ft 
FTC 
FTD 
FWD 
FY 


Find, Fix, Track, Target, Engage, 
Assess (targeting of hostile forces) 
Fighter/Attack 

Federal Aviation Administration 
Forward Air Controller 

Federal Acquisition Regulations or 
False Alarm Rate 

Footcandle (unit of illuminance) 
Functional Configuration Audit 
Fire Control Radar 

Frequency Domain Reflectometry 
Forward Edge of the Battle Area 
Field-Effect Transistor 

Fleet EW Center 

Fast Fourier Transform 

First In / First Out 

Federal Information Processing 
Resources 

fluid 

AAA Shrapnel, from the German 
“Flieger Abwher Kanone” (AAA gun 
that fires fast and furiously) 
Forward Looking Infrared 
Flightline Payload Simulator 
Flight 

Frequency Modulation or Failure 
Mode 

Foreign Material Exploitation 
Failure Mode and Effects Analysis 
Foreign Military Sale(s) 

Full Operational Capability 
Foreign Object Damage 

Force Combat Air Patrol 
Follow-On Test and Evaluation 
Fiber Optic Towed Device 

For Official Use Only 

Field of View 

Focal Plane Array 

feet per second 

Failure, Reporting, Analysis, and 
Corrective Actions System 

Failure Review Board 

Functional Requirements Document 
Full Scale Development 

Full Scale Engineering Development 
Frequency Shift Keying 

Former Soviet Union 

Feet or Foot 

Fast Time Constant 

Foreign Technology Division (USAF) 
Forward 

Fiscal Year 


Q 99 


G&A 
GaAs 
GACIAC 


gal 
GAO 
GBU 
GCA 
GCI 
GENSER 
GEN-X 
GFE 
GHz 
GI 
GIDEP 


GIG 
GIGO 
GOCO 


GOFO 
GP 
GPI 
GPIB 
GPS 
GSE 


HF 
HIL or HITL 


Gravity (also G) 

Universal Gravitational Constant (also 
K), Giga (10° multiplier), 
Conductance, or Gain 

General and Administrative (expense) 
Gallium Arsenide 

Guidance and Control Information 
Analysis Center (DoD) 

Gallon 

General Accounting Office 

Guided Bomb Unit 

Ground Controlled Approach 
Ground Control Intercept 

General Service 

Generic Expendable 

Government Furnished Equipment 
GigaHertz 

Government Issue 

Government Industry Data Exchange 
Program 

Global Information Grid 

Garbage In / Garbage Out 
Government Owned Contract 
Operated 

General Officer / Flag Officer 
General Purpose 

Ground Plane Interference 

General Purpose Interface Bus 
Global Positioning System 

Ground Support Equipment 


hours, hecto (10° multiplier), Plank’s 
constant, or height (also H) 

Height (also h), Henry (Inductance), 
or Irradiance 

High-speed Anti-Radiation Missile 
Homing All the Way Killer 
Handbook 

High Duty Factor 

High Explosive 

High Energy Frequency (3x10 to 
3x10'* GHz) 

High Energy Laser 

Helicopter 

Hazards of Electromagnetic Radiation 
to Fuel 

Hazards of Electromagnetic Radiation 
to Ordnance 

Hazards of Electromagnetic Radiation 
to Personnel 

hexadecimal 

High Frequency [3 - 30 MHz] 
Hardware-in-the-Loop 


Home-On-Jam 

Higher Order Language 
High-Pass Filter 
Hewlett-Packard Interface Bus 
Hewlett-Packard Interface Loop 
High Powered Microwave 

High Pulse Repetition Frequency 
hour 

High Speed Data Bus 
Heads-Up Display 

High Voltage 

Hardware 

Hardware Configuration Item 
Hardware-in-the-loop 

Hertz (Cycles per second) 


current (also I) 

Current (also i), Intensity, Irradiance, 
Intermediate, or Roman Numeral for 
One 

Information Assurance 

Integrated Air Defense System 
In-Phase and Quadrature 

Indicated Airspeed 

In Accordance With 

Initiated Built-in-Test 

Interference Blanker Unit 

Integrated Circuit 

Interface Control Document 

Initial Capabilities Document 
Improved Countermeasure Dispenser 
Integrated Communication, 
Navigation, Identification Avionics 
Inverse Conical Scan or 
Intercommunications System (aircraft) 
In Compliance With 

Identification 

Institute For Defense Analysis 
Integrated Defensive Electronic 
Countermeasures 

Institute of Electrical and Electronic 
Engineers 

Intermediate Frequency 
Identification Friend-or-Foe 
Instantaneous Frequency 
Measurement 

Instrument Flight Rules 

Inspector General 

Imaging Infrared 


I-Level 


ILS 


ILSMT 


IM 
IMA 

in 
INEWS 
INS 
INT 

IO 

1/0 
IOC 


IOT&E 
IPO 


IPR 
IPT 


IR 
IR&D 


IRCM 
IRDS 
IREXP 
IRIG-B 
IRLS 
IRS 


IRST 
ISAR 
ISO 


ISP 


ISR 
ITU 


IV&V 


IW 


Intermediate Level of Repair (also 
“T’ Level) 

Integrated Logistic Support, 
Instrument Landing System, or Inertial 
Locator System 

Integrated Logistic Support 
Management Team 

Intermodulation or Item Manager 
Intermediate Maintenance Activity 
Inch 

Integrated Electronic Warfare System 
Inertial Navigation System 

Intensity 

Information Operations 

Input/Output 

Initial Operational (also Operating) 
Capability 

Initial Operational Test and Evaluation 
International Projects (Program) 
Office 

In-Progress/Process Review 
Integrated Product (also Program) 
Team 

Infrared 

Independent Research and 
Development 

Infrared Countermeasures 

Infrared Detecting System 

IR Expendables 

Inter-range Instrumentation Group B 
Infrared Line Scanner 

Interface Requirements Specification, 
IR Suppression or Internal Revenue 
Service 

Infrared Search and Track 

Inverse Synthetic Aperture Radar 
Derived from the Greek “isos” 
meaning “equal,” the official title is 
International Organization for 
Standardization 

Integrated Support Plan 

Intelligence Support Plan 
Interference to Signal Ratio (also I/S) 
International Telecommunications 
Union 

Independent Validation and 
Verification 

Information Warfare 


JEM 
JETS 
JEWC 
JEWEL 
JIOWC 
JMEM 
JMR 
JOVIAL 
JPATS 
JIS 

JSF 
JSGCC 


JSIR 


JSOW 


JSTARS 


JTA 
JTAT 


Jamming, Radiance, Current Density, 
or Joules 

Joint Architecture for Aircraft 
Survivability 

Jammer (illuminating) Chaff 

Judge Advocate General 

Jamming Analysis Measurement 
System 

Jamming Aircraft & Radar Simulation 
Joint Air-to-Surface Standoff Missile 
Joint Advanced Strike Technology 
Jet Assisted Takeoff or JAmmer 
Technique Optimization 

Joint Command and Control Warfare 
Center (now JIOWC) 

Joint Concept Technology 
Demonstration 

Joint Chiefs of Staff or Joint Spectrum 
Center (formerly ECAC) 

Joint Direct Attack Munition 

Joint Electronic Attack and 
Compatibility Office 

Journal of Electronic Defense 
(Published by the Association of Old 
Crows) 

Jet Engine Modulation 

Joint Emitter Targeting System 

Joint EW Conference or Joint EW 
Center (then JC2WC & now JIOWC) 
Joint Electronic Warfare Effects 
Laboratory 

Joint Information Operations Warfare 
Command 

Joint Munitions Effectiveness Manual 
Jammer 

Julius’ Own Version of International 
Algorithmic Language (Air Force 
computer programming language) 
Joint Primary Aircraft Training 
System 

Jamming to Signal Ratio 

Joint Strike Fighter 

Joint Services Guidance and Control 
Committee 

Joint Spectrum Interference 
Resolution (signal interference portion 
of MIJI) 

Joint Stand-Off Weapon (AGM- 
154A) 

Joint Surveillance Target Attack Radar 
System 

Jammer Threat Analysis 

JATO Techniques Analysis and 
Tactics 


JTCG/AS 


JTCG/ME 


JTIDS 


JV or J/V 


LAN 
LANTIRN 


LASER 


LAT 
Ibs 

LCC 
LCD 


LCP or LHCP 
LDF 

LDS 

LED 

LEX 

LGB 

LF 

LIC 


Joint Technical Coordinating Group 
for Aircraft Survivability 

Joint Technical Coordinating Group 
for Munitions Effectiveness 

Joint Tactical Information Distribution 
System 

Joint Venture 


kilo (10° multiplier) or Boltzmann 
Constant 

Kelvin, Cathode, Universal 
gravitational constant (also G), or 
Luminous efficacy 

Knots Calibrated Airspeed 
kilogram 

KiloHertz 

Killed in Action 

Knots Indicated Air Speed 
Kilometer 

Thousand Source Lines of Code 
(software) 

Knot (nautical miles per hour) 
Kilowatt 


length (also L) or liter 

Length (also 1), Loss, inductance, 
Luminance, or Roman Numeral for 
fifty 

Laser Detection and Ranging (i.e., 
laser radar) 

Local Area Network 

Low Altitude Navigation & Targeting 
Infrared for Night 

Light Amplification by Stimulated 
Emission of Radiation 

Latitude (0-90° N or S from equator) 
pounds 

Life Cycle Cost(s) 

Liquid Crystal Display or Lowest 
Common Denominator 

Left-hand Circular Polarization 
Low Duty Factor 

Laser Detecting Set 

Light-Emitting Diode 

Leading Edge Extension 

Laser Guided Bomb 

Low Frequency [30 - 300 kHz] 
Low Intensity Combat or Laser 
Intercept Capability 


LPI or LPOI 
LPRF 
LR 
LRA 
LRF 
LRIP 
LRU 
LSA 
LSAR 
LSB 
LSI 
LSO 
LSSO 


List Processing (A programming 
language used in artificial intelligence) 
Low Light Level (as in LLL TV) 
lumen (SI unit of luminous flux) 
Natural Logarithm 

Local Oscillator or Low Observable 
Letter of Agreement (or Acceptance) 
Line of Bearing (see also AOA) 
Logarithm to the base 10 (also log) or 
Logistician 

Longitude (0-180° E or W from 
Greenwich, U.K.) 

Level of Repair 

Level of Repair Analysis 

Long Range Navigation 

Lobe on Receive Only 
Line-of-Sight 

Large Phased-Array Radar 

Low Probability of Detection 

Low Pass Filter 

Low Probability of Intercept 

Low Pulse Repetition Frequency 
Lethal Range 

Line Replaceable Assembly 

Laser Rangefinder 

Low Rate Initial Production 

Line Replaceable Unit 

Logistic Support Analysis 

Logistic Support Analysis Record 
Least Significant Bit 

Large Scale Integration 

Landing Signal Officer 

Laser System Safety Officer 

Look Through Blanking Bus 

Long Wave Infrared 

Laser Warning Receiver 

Lux (SI unit of illuminance) 
Landing Zone 


milli (10° multiplier), meter, or 
electron mass 

Mega (10° multiplier), Male, Mach 
number, or Roman numeral for 1,000 
Missile Alert or Missile Active 
Magnetic Anomaly Detection (also 
Detector) 

Microwave Acoustic Delay Device 
Maintenance Action Form 

Marine Aircraft Group or Magnetic 
Marine Air-Ground Task Force 
Man-portable Air Defense System 


M&s 
MASER 


MATE 
MAW 


MICRON 
MiG 


MIGCAP 
MIJI 


mil 
MIL 


MILCON 
MILSPEC 
MILSTRIP 


MIMIC 


MIN 
Mincon 
MIPPLE 


MIPS 


ML 
MLC 
MLV 
MLVS 


Modeling and Simulation 
Microwave Amplification by 
Simulated Emission of Radiation 
Modular Automatic Test Equipment 
Missile Approach Warning system 
(also MAWS) or Marine Aircraft 
Wing 

Maximum or Maximum aircraft power 
(afterburner) 

Multiple Beam Forming Network 
Mission Computer 

Marine Corps Information Operations 
Center 

Micro-Channel Plate 

Mission Data File 

Multiple Display Indicator or Miss 
Distance Indicator 

Mission Data Generator 

Minimum Discernible Signal or 
Minimum Detectable Signal 
Multipurpose Display Unit 
Medium Frequency (300 kHz to 3 
MHz) 

Multifunction (video) Display 
Missile Guidance 

MegaHertz (10° Hz) 

Missing in Action 

Microwave Integrated Circuit or 
Management Information Center 
10° meter 

Mikoyan-Gurevich (Soviet aircraft 
manufacturer) 

MiG Combat Air Patrol 
Meaconing, Intrusion, Jamming, & 
Interference (also see JSIR) 
One-thousandth of an inch 

Military power (100%, no afterburner) 
or Military 

Military Construction 

Military Specification 

Military Standard Requisitioning and 
Issue Procedure(s) 

Microwave Monolithic Integrated 
Circuit (also MMIC) 

Minimum 

Minimal Construction 

RWR display switching between 
ambiguous emitters 

Millions of (Mega) Instructions Per 
Second 

Missile Launch 

Main Lobe Clutter 

Memory Loader Verifier 

Memory Loader Verifier Set 


MOSAIC 


MOU 
MPD 


MPE 

mph 
MPLC 
MPM 
MPPS 
MPRF 

mr or mrad 
MRC 


MTTR 
MUXBUS 
MVS 


Millimeter 

Man Month 

Microwave Monolithic Integrated 
Circuit (also MIMIC) 

Millimeter Wave (40 GHz or higher 
per IEEE, but commonly used down to 
30 GHz) 

Memorandum of Agreement 
Measure of Effectiveness 

Methods of Moments (also MoM) or 
Metal-Oxide-Metal 

Modulation on Pulse or Measure of 
Performance 

Million Operations Per Second 
Minimum Operational Sensitivity, 
Military Occupational Specialty, 
Metal-Oxide Semiconductor, or 
Measure of Suitability 

Modeling System for Advanced 
Investigation of Countermeasures 
Memorandum of Understanding 
Multi-Purpose Display or Microwave 
Power Device 

Maximum Permissible Exposure 
Miles per Hour 

Multi-Platform Launch Controller 
Microwave Power Module 

Million Pulses Per Second 

Medium Pulse Repetition Frequency 
Milliradian 

Maintenance Requirement Card or 
Medium Range CAP 

Meals Ready to Eat 

Milliseconds 

Most Significant Bit 

Multi-Sensor (also Source) 
Integration, Management Support 
Issues, or Medium Scale Integration 
Missile and Space Intelligence Center 
Mean Sea Level (altitude) or Missile 
Mean Time Between Failures 
Moving Target Indicator (or 
Indication) 

Mean Time To Repair 

Multiplex Bus 

Minimum Visible Signal 
Microwave 

Milliwatt 

Mid Wave Infrared 

Missile Warning Set 

Man Year 
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N 


n/a 
NA 
NADEP 
NASA 


NATO 
NATOPS 


NAV 
NAVAIR 


NavMPS 
NAVSEA 


NAWCAD 


NAWCWD 


NBC 
NCTR 
NDI 


NEI 
NEMP 
NEOF 
NEP 
NF 
NFO 
NGJ 
NIOC 


NIPO 
NIR 
nm 


NM or NMI 
NMCI 
NNWC 
NOHD 
NORAD 


NRE 
NRL 
NRZ 
NSA 
nsec or ns 
NSN 
NSWC 

nt 


nano (10° multiplier) or number of 
elements 

Noise, Newton (force), Radiance, 
North, or No 

Not Applicable (also N/A) 
Numerical Aperture 

Naval Aviation Depot 

National Aeronautics and Space 
Administration 

North Atlantic Treaty Organization 
Naval Air Training and Operating 
Procedures Standardization 
Navigation 

Naval Air Systems Command (also 
NAVAIRSYSCOM) 

Naval Mission Planning System 
Naval Sea Systems Command (also 
NAVSEASYSCOM) 

Naval Air Warfare Center Aircraft 
Division 

Naval Air Warfare Center Weapons 
Division 

Nuclear, Biological, Chemical 
Non-Cooperative Target Recognition 
Non-Developmental Item or Non 
Destructive Inspection 

Noise Equivalent Power 

Nuclear Electromagnetic Pulse 

No Evidence of Failure 

Noise Equivalent Power 

Noise Figure or Noise Factor (also F) 
Naval Flight Officer 

Next Generation Jammer 

Navy Information Operations 
Command 

Navy International Program Office 
Near Infrared 

nanometer or Nautical Mile (also NM 
or NMI) 

Nautical Mile (also nm) 

Navy Marine Corps Intranet 

Naval Network Warfare Command 
Nominal Ocular Hazard Distance 
North American Air Defense 
Command 


NPG or NPGS Naval Post Graduate School 


Non-Recurring Engineering 
Naval Research Laboratory 
Non Return to Zero 

National Security Agency 
Nanosecond 

National Stock Number 

Naval Surface Weapons Center 
Nit (SI unit of luminance) 


OEWTPS 


OFP 
OJT 
O-Level 


OMA 
OMB 
OMEGA 


ONR 

OOK 
OPEVAL 
OPM 
OPSEC 
OPTEVFOR 
OR 


ORD 
OSD 
OSHA 
OSIP 


OSM 


OSRB 
OT (&E) 
OTD 
OTH 
OTH-B 
OTH-R 
OTH-T 
OTRR 
OUSD 


OZ 


Naval Undersea Warfare Center 
Night Vision Goggles 

Naval Warfare Information 
Publication 

Naval Warfare Publication 


Optical 

Originating Agency’s Determination 
Required 

Operational Advisory Group 
Operations and Maintenance, Navy 
(also O&M,N) 

Overtaken (Overcome) By Events 
Offensive Counter Air 
Organizational Electronic Warfare 
Test Program Set 

Operational Flight Program 
On-the-Job Training 

Organizational Level of Repair (also 
“O” Level) 

Organizational Maintenance Activity 
Office of Management and Budget 
Optimized Method for Estimating 
Guidance Accuracy (VLF Navigation 
System) 

Office of Naval Research 

On-Off Keying 

Operational Evaluation 

Office of Personnel Management 
Operational Security 

Operational Test and Evaluation Force 
Operational Requirement or 
Operationally Ready 

Operational Requirements Document 
Office of the Secretary of Defense 
Occupational Safety and Health Act 
Operational Safety Improvement 
Program 

Operating System Memory or SMA 
connector made by Omni-Spectra 
Operational Software Review Board 
Operational Test (and Evaluation) 
Operational Test Director 

Over the Horizon 

Over-the-Horizon Backscatter 
Over-the-Horizon Radar 
Over-the-Horizon Targeting 
Operational Test Readiness Review 
Office of the Under Secretary of 
Defense 

ounce 
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pico (10°? multiplier) or page 
Power, Pressure, or Peta (10'° 
multiplier) 

Pre-Planned Product Improvement 
Pascal (pressure) 

Public Address or Program Analyst 
Periodic Built-in-Test 

Pulse Compression, Personal 
Computer, or Photoconductive 
Physical Configuration Audit 
Pulse Code Modulation 
Probability of Detection 

Pulse Doppler 

PD Illuminator or Post Detection 
Integration 

Plasma Display Panel 

Pretty Darn [sic] Quick 
Preliminary Design Review 

Pulse Descriptor Word 

Personnel Exposure Limits 
Photoelectromagnetic 

Program Executive Officer 
Power Factor or Pico Farads 
Probability of False Alarm 
Precision Guided Munition 

Phot (unit of illuminance) 
Probability of Hit 

Greek letter 2 

Probability of Intercept (also POI) 
Positive Identification 

Personal Identification Number 
Product Improvement Plan or 
Predicted Intercept Point 

Picture Element 

Probability of Kill or Peak 
Precision Location Strike System 
Phase Modulation or Program 
Manager 

Program (also Project) Manager, Air 
Passive Missile Approach Warning 
System 

Program Manager, Ship 
Photomultiplier Tube 

Program Manager, Warfare 
Positive to Negative Junction (also 
p-n) 

Part Number 

Point of Contact 

Primed Oscillator Expendable 
Transponder 

Probability of Intercept (also PI) 
Polarization 

Program Objective Memorandum 


POP Pulse-on-Pulse or Product RCVR 


Optimization Program RDT&E 
POST Passive Optical Seeker Technology 
(Stinger missile) RDY 
PPI Plan Position Indicator RE 
PPS Pulses Per Second REC 
PRF Pulse Repetition Frequency RET 
PRI Priority or Pulse Repetition Interval RF 
PROM Programmable Read-only Memory RFEXP 
PRR Production Readiness Review or RFI 
Pulse Repetition Rate 
PRT Pulse Repetition Time RFP 
P, Probability of Survival RFQ 
P’s & Q’s Pints and Quarts (small details) RFSS 
PSK Phase-shift Keying 
PUPS Portable Universal Programming RGPO 
System RGS 
PV Photovoltaic RGWO 
pw or PW Pulse Width RHAW 
PWB Printed Wiring Board 
RHAWS 
RINT 
RIO 
q electron charge RM 
Q Quantity Factor (figure of merit), rms or RMS 
Quadrature, aerodynamic pressure, or RNG 
Charge (coulomb) ROC 
QA Quality Assurance ROE 
QC Quality Control ROI 
QED Quod Erat Demonstradum (end of ROM 
proof)(Satirically “quite easily done”) 
QML Qualified Manufacturer Listing ROR 
QPL Qualified Parts List 
QRC Quick-Reaction Capability ROT 
QRD Quick Reaction Demonstration ROWG 
QRT Quick-Reaction test 
RPG 
RPM 
RPT 
rorR Radius or Range RPV 
R Resistance, Reliability, or Roentgen RRT 
rad Radian 
R&D Research and Development RS 
RADAR Radio Detection and Ranging 
RADHAZ Radiation Hazard RSDS 
RAM Random Access Memory, Radar RSO 
Absorbing Material, Rolling Airframe 
Missile, or Reliability, Availability, RST 
and Maintainability RT 
R&M Reliability and Maintainability 
RAT Ram Air Turbine 
RBOC Rapid Blooming Offboard Chaff RUG 
RCP or RHCP Right-hand Circular Polarization RWR 
RCS Radar Cross Section Rx 
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Receiver 

Research, Development, Test, & 
Evaluation 

Ready 

Radiated Emissions 

Receive 

Return 

Radio Frequency 

RF Expendables 

Radio Frequency Interference, Ready- 
For-Issue, or Request for Information 
Request for Proposal 

Request for Quotation 

Radio Frequency Simulation System 
(Army) 

Range Gate Pull Off 

Range Gate Stealer 

Range Gate Walk Off (see RGPO) 
Radar Homing and Warning Receiver 
or Radar Homing All the Way 
Radar Homing and Warning System 
Radiation Intelligence 

Radar Intercept Officer 

Radar Mile 

Root Mean Square 

Range 

Required Operational Capability 
Rules of Engagement 

Return on Investment 

Read-only Memory or Rough Order of 
Magnitude 

Range Only Radar or Rate of Return 
(financial) 

Rate of Turn 

Response Optimization Working 
Group 

Receiver Processor Group 
Revolutions per Minute 

Repeat 

Remotely Piloted Vehicle 

Rapid Reprogramming Terminal (a 
type of MLVS) 

Radiated Susceptibility or Remote 
Station 

Radar Signal Detecting Set 

Range Safety Officer or Receiver, Set- 
on 

Receiver Shadow Time 

Remote Terminal, Termination 
Resistance, or Receiver/Transmitter 
(also R/T) 

Radar Upgrade 

Radar Warning Receiver 

Receive 


s, S, or sec 
N) 


SA 


SA-() 
SAE 
SAM 
SA-N-() 
SAR 


SATS 
SAW 
SBIR 
SCI 
SCIF 


SCN 
SCR 
SCP 
SCRB 
SCUD 


SE 
SDLM 
SDI 
SEAD 


SEAL 
sec 
SECDEF 
SEI 
SEMA 
SERD 


SHAPE 


SHF 
SI 


SIF 

SIGINT 

SIJ 

SIM 

sin 
SINCGARS 


SIRCM 


seconds 

Signal Power, Surface Area, Secret, 
Electrical conductance (siemens), 
South, Scattering (as in S-parameters), 
or Seconds 

Situational Awareness, Semi-Active, 
Spectrum Analyzer, or Surface-to-Air 
(also S/A or S-A) 

Surface-to-Air missile number () 
Society of Automotive Engineers 
Surface-to-Air Missile 

Naval Surface-to-Air missile number 
Synthetic Aperture Radar, Special 
Access Required, Semi-Active Radar, 
Search and Rescue, or Specific 
Absorption Rate 

Semi-Active Test System 

Surface Acoustic Wave 

Small Business Innovative Research 
Sensitive Compartmented Information 
Sensitive Compartmented Information 
Facility 

Specification Change Notice 
Software Change Request 

Software Change Proposal 

Software Configuration Review Board 
Soviet short-range surface-to-surface 
missile 

Support Equipment 

Standard Depot Level Maintenance 
Strategic Defense Initiative 
Suppression of Enemy Air Defense 
(pronounced “seed” or “C add”) 
Sea-Air-Land (Navy special forces) 
seconds (also S or s) 

Secretary of Defense 

Specific Emitter Identification 
Special Electronic Mission Aircraft 
Support Equipment Recommendation 
Data 

Supreme Headquarters Allied Powers 
Europe (NATO military command) 
Super High Frequency (3 to 30 GHz) 
Special Intelligence or System 
International (Units) 

Selective Identification Feature 
Signals Intelligence 

Stand-In Jamming (also S/J) 
Simulation 

Sine 

Single Channel Ground and Airborne 
Radio System 

Suite of IR Countermeasures 


SIRFC 


SOW 


SPAWAR 


SPEC 
SPIRITS 


SPO 
SPY 
sq 

sr 

SRA 
SRAM 
SRB 
SRBOC 


SRD 


SRS 
SRU 
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Suite of Integrated RF 
Countermeasures 

Support Jamming 

Stand-In Jamming or Signal to 
Jamming Ratio 

Side lobe or Sea Level (also S.L.) 
Standoff Land Attack Missile 
Side-Looking Airborne Radar 
Side Lobe Clutter 

Source Lines of Code or Sea Lines of 
Communication 

Statute Mile (also sm) or Standard 
Missile 

Scheduled Maintenance Action or 
Sub-Miniature A connector 
Sub-Miniature C connector 
Subject Matter Expert 

Support Material List 

Stores Management Set or Status 
Monitoring System 
Signal-to-Noise Ratio 

Supersonic Naval Ordnance Research 
Track 

Special Need to Know 

Safety of Flight 

Stand-off Jammer 

Sound Navigation and Ranging 
Statement of Objectives 
(replacing SOW) 

Standard Operating Procedures 
Scan-on-Receive Only 

“Save Our Ship” (distress call with 


easy Morse code, i.e. ¢ ee ——— eee) 
Statement of Work (being replaced by 
SOO) 


Space and Naval Warfare Systems 
Command 

Specification 

Spectral Infrared Imaging of Targets 
and Scenes 

System Program Office 

Radar on an AEGIS ship 

Square 

Steradian 

Shop Replaceable Assembly 

Static Random Access Memory 
Software Review Board 

Super Rapid Blooming Offboard 
Chaff 

Systems Requirements Document 
Software Requirements Specification 
Shop Replaceable Unit 


SSA 


SSB 
SSI 
SSJ 
SSM 
SSRO 
SSW 
S&T 
STANAG 
STAR 
stat 
STBY 
STC 


STD 


STE 
STOVL 
STP 


STR 


STT 

STU 
SUBSAM 
SUT 

S/W 
SWAP 
SWC 
SWM 
SYSCOM 


+ 


TAAF 
TAC 
TACAIR 
TACAMO 


TACAN 
TACDS 


TACTS 


Software (also Special or System) 
Support Activity, Source Selection 
Activity, or Solid State Amplifier 
Single Side Band 

Small Scale Integration 

Self Screening Jamming 
Surface-to-Surface Missile 

Sector Scan Receive Only 

Swept Square Wave 

Science and Technology 
Standardization Agreement (NATO) 
System Threat Assessment Report 
Statute 

Standby 

Sensitivity Time Control, Short Time 
Constant or SHAPE Technical Center 
Software Test Description, Standard, 
or Sexually Transmitted Disease 
Standard Test Equipment 

Short Takeoff and Vertical Landing 
Software Test Plan, or Standard 
Temperature and Pressure (0°C at | 
atmosphere) 

Software (also System) Trouble 
Report 

Single Target Track 

Secure Telephone Unit 
Subsurface-to-Air Missile 

System Under Test 

Software (also SW) 

Size, Weight, And Power 

Scan With Compensation 

Swept Wave Modulation 

Systems Command 


Time (also T) 

Time (also t), tera (10'” multiplier), 
Temperature, or Telsa 

Target Acquisition or Terrain 
Avoidance 

Test, Analyze, and Fix 

Tactical Air Command (now ACC) 
Tactical Aircraft 

Take Charge and Move Out (airborne 
strategic VLF communications relay 
system) 

Tactical Air Navigation 

Threat Adaptive Countermeasures 
Dispensing System 

Tactical Aircrew Combat Training 
System 


TAD 


T&E 
TALD 
TAMPS 


TAR 


TAS 

TBA 

TBD 
TBMD 

TD 

TDD 
TDM 

TE 

TEA 
TEAMS 
TECHEVAL 
TEL 

TEM 
TEMP 
TEMPEST 


TENA 
TERPES 


TGT 
TIM 
™ 


TMD 
TNC 
TOA 
TOJ 
TOO 


TOR 


TOS 
TOT 
TOW 


TPI 
TPS 
TPWG 
TQM 
TR 
TRB 
TRD 
TREE 
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Threat Adaptive Dispensing, 
Temporary Additional (also Active) 
Duty, or Tactical Air Direction 

Test & Evaluation 

Tactical Air Launched Decoy 
Tactical Automated Mission Planning 
System 

Target Acquisition Radar or Training 
Administrative Reserve 

True Airspeed 

To Be Announced 

To Be Determined 

Theater Ballistic Missile Defense 
Technical Directive (also Director) 
Target Detection Device 

Time Division Multiplexing 
Transverse Electric 

Technology Exchange Agreement 
Tactical EA-6B Mission Support 
Technical Evaluation 

Transporter Erector Launcher 
Transverse Electromagnetic 

Test and Evaluation Master Plan 
Not an acronym. Certification of 
reduced electromagnetic radiation for 
security considerations 

Training Enabling Architecture 
Tactical Electronic Reconnaissance 
Processing and Evaluation System 
Target 

Technical Interchange Meeting 
Telemetry, Transverse Magnetic, or 
Technical Manual 

Theater Missile Defense 

Threaded Navy Connector 

Time of Arrival 

Track on Jam 

Target of Opportunity (HARM 
operating mode) 

Tentative (also Tactical) Operational 
Requirement or Time of Receipt 
Time on Station 

Time on Target 

Tube-Launched, Optically-Tracked, 
Wire-guided 

Test Program Instruction 

Test Program Set or Test Pilot School 
Test Plan Working Group 

Total Quality Management 
Transmit / Receive 

Technical Review Board 

Test Requirements Document 
Transient Radiation Effects on 
Electronics 


uoru 
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n 
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g 
— 
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sts 


Cade 


e 
= 


cca 
z 


Tuned Radio Frequency 

Test Readiness Review 

Top Secret 

Tangential Sensitivity 

Tri-Service Standoff Attack Weapon 
Target Track 

Time To Impact/Intercept 
Time-to-Go 

Transistor-Transistor Logic 

Target Tracking Radar 

Television 

Thrust Vector Control 

Track While Scan or Tail Warning 
System 

Track While Scan on Receive Only 
Traveling Wave Tube 

Traveling Wave Tube Amplifier 
Transmit 

Type Commander 


micron / micro (10° multiplier) 
Unclassified, Unit, or Unknown (on 
RWR display) 

nmanned Aerial System 

nmanned (also uninhabited) Air (or 
Aerial) Vehicle 

Uninhabited Combat Air Vehicle (new 
USAF term for UAV) 
User Data File 
User Data File Generator 
User Data Module 
U 
G 
U 


cm en 


Itra High Frequency (300 MHz to 3 
Hz) 

Itra Low Frequency (3 to 30 Hz) 
Micrometer 

United Nations 

Unknown (also U) 

Unique Planning Component 
Uninterruptable Power Supply 
Microseconds 

Jnited States 

Jnited States of America or United 
tates Army 

Jnited States Air Force 

nited States Marine Corps 

Jnited States Navy 

ninhabited Tactical Aircraft 

Jnit Under Test 

JItraviolet 


Acc 


Ciere 


Creo 


Vv 
Vv 


VA 


VAQ 
V&V 
VCO 
Vde or VDC 
VDT 
VECP 
VF 
VFO 
VFR 
VGPO 
VGS 
VGWO 
VHF 
VHSIC 
VID 
VLF 
VLSI 
VLSIC 
VMAQ 


vP 
VQ 


VRAM 
VS or vs 
V/STOL 


Volts (also V), Velocity (also V or v;) 
Volts (also v), Velocity (also v or v;), 
Volume, or Roman Numeral for five 
Veterans Administration, Volt- 
Amperes 

Prefix for Navy tactical EW squadron 
Validation and Verification 

Voltage Controlled Oscillator 

Volts Direct Current 

Video Display Terminal 

Value Engineering Change Proposal 
Prefix for Navy fighter squadron 
Variable Frequency Oscillator 
Visual Flight Rules 

Velocity Gate Pull Off 

Velocity Gate Stealer 

Velocity Gate Walk Off 

Very High Frequency (30 - 300 MHz) 
Very High Speed Integrated Circuit 
Visual Identification 

Very Low Frequency (3 to 30 kHz) 
Very Large Scale Integration 

Very Large Scale Integrated Circuit 
Prefix for Marine Tactical EW 
Squadron 

Prefix for Navy patrol squadron 
Prefix for Navy special mission 
(usually reconnaissance) squadron 
Video Random Access Memory 
Velocity Search or Versus (also vs.) 
Vertical/Short Take-off and Landing 
(also VSTOL) 

Velocity (also V or v) 

Vertical Takeoff and Landing 
Voltage Standing Wave Ratio 
Voltage Variable Attenuator 


Watts, Weight, or West 
Warning & Targeting 

Wartime Reserve Mode 

Weber (magnetic flux) 

Work Breakdown Structure 
Waveguide, circular 

Windowed Fourier Transform 
Working Group on Infrared 
Background 

Write Once Read Many [times] 
(Refers to optical disks) 

Weight on/off Wheels (also WonW or 
WoffW) 

Weapons Procurement, Navy or 
Weapon 


WR 
WRA 
WRD 
WSSA 
WVR 


YIG 


IxLR, 2xLR 


lvl or 1-v-1 


2D 


3D 
3M 


Waveguide, rectangular 

Weapon Replaceable Assembly 
Waveguide, rectangular double ridged 
Weapons System Support Activity 
Within Visual Range 


Multiplication symbol 

Reactance, Experimental, 
Extraordinary, Roman Numeral for 
ten, or X axis 

Cross Eye 

Cross Polarization 

Transmit 

Transmitter 


Yes or Y-Axis 
Yttrium-Aluminum Garnet 
Yard 

Yttrium-Iron Garnet 


Impedance, Zenith, or Z-Axis 


One (or two or three etc.) Times 
Lethal Range 
One versus One (Aerial engagement) 


Two Dimension 


Three Dimension 
Navy Maintenance and Material 
Management System 
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CONSTANTS, CONVERSIONS, and CHARACTERS 


DECIMAL MULTIPLIER PREFIXES EQUIVALENCY SYMBOLS 
Symbol Meaning 

Proportional 

Roughly equivalent 

Approximately 

Nearly equal 

Equal 

Identical to, defined as 

Not equal 

Much greater than 

Greater than 

Greater than or equal to 

Much less than 

Less than 

Less than or equal to 

Therefore 

Degrees 

Minutes or feet 

Seconds or inches 


Prefix Symbol Multiplier 
exa 10'8 
peta 
tera 
giga 

mega 
kilo 

hecto 
deka 
deci 
centi 
milli 
micro 
nano 
pico 
femto 
atto 


AAR MV YI WH [eee 8 


Of 


Prose Boab oeorZQnuvum 


UNITS OF LENGTH UNITS OF SPEED 


linch(in) = 2.54 centimeters (cm) 1 foot/sec (fps) = 0.59 knot (kt)* 
1 foot (ft) 30.48 cm = 0.3048 m 


lyard(yd) = 0.9144 meter 
1 meter (m) 39.37 inches 


0.68 stat. mph 
1.1 kilometers/hr 
1000 fps 600 knots 


1 kilometer (km) 0.54 nautical mile 
0.62 statute mile 1 kilometer/fhr = 0.54 knot 


1093.6 yards (km/hr) = 0.62 stat. mph 
3280.8 feet 0.91 ft/sec 


1 statute mile = 0.87 nautical mile 1 mile/hr (stat.) = 0.87 knot 


(sm or stat. mile) 1.61 kilometers (mph) = 1.61 kilometers/hr 


1760 yards 1.47 ft/sec 
5280 feet 


1.15 stat. mph 
1 nautical mile = 1.15 statute miles 1.69 feet/sec 
(nm or naut. mile) 1.852 kilometers ~ 1.85 kilometer/hr 


2025 yards 0.515 m/sec 
6076 feet *A knot is | nautical mile per hour. 


1 furlong 1/8 mi (220 yds) 


UNITS OF VOLUME UNITS OF WEIGHT 


1 kilogram (kg) 2.2 pounds (Ibs) 


1 gallon = 3.78 liters 
1 pound 0.45 Kg 


231 cubic inches 16 ounce (oz) 

0.1335 cubic ft 1 oz 437.5 grains 
lcarat = 200mg 

lstone(U.K.) = 6.36kg 


NOTE: These are the U.S. customary (avoirdupois) equivalents, 


4 quarts 
8 pints 


ZS . . the troy or apothecary system of equivalents, which differ 
1 fl ounce 29.57 cubic centimeter (cc) markedly, was used long ago by pharmacists. 


or milliliters (ml) 
UNITS OF POWER / ENERGY 


dan | a, ABABT Ce 1H.P. = 33,000 ft-lbs/min 
550 ft-Ibs/sec 


746 Watts 


UNITS OF AREA 


lsqmeter = 10.76sq ft = 2,545 BTU/hr 
(BTU = British Thermal Unit) 


645 sq millimeters (mm) 


1 sq in 
1,000,000 sq mil 1BTU = _ 1055 Joules 


~ 


1 mil 0.001 inch 778 ft-lbs 


1 acre 43,560 sq ft 0.293 Watt-hrs 


SCALES TEMPERATURE UNITS OF TIME 

CONVERSIONS l year = 365.2 days 

OCTAVES 1 fortnight = 14 nights 

“N” Octaves = Freq to Freq x pai s Pe) . ioe - (weeks) 

: C = (5/9)( °F - 32) 1 century 100 years 

ie., One octave would be 2 to 4 GHz : : 

Two Octaves would be 2 to 8 GHz “K= °C + 273.16 Vanillenmiom: = 1,000 years 
°F = (9/5)( °K - 273) + 32 

Three octaves would be 2 to 16 GHz oC Oe Sak NUMBERS 


° ° l decade = 10 
K = (5/9)( °F - 32) + 273 
DECADES G/N ) 1 Score 20 


“N” Decades = Freq to Freq x 10% ay: 9 
1 Bill = Ixl Ss 
i.e., One decade would be 1 to 10 MHz : eas ee es a aes ) 
Two decades would be | to 100 MHz ais 10" (U.K.) 


Three decades would be (million million) 
1 to 1,000 MHz 


RULE OF THUMB FOR ESTIMATING DISTANCE TO LIGHTNING / EXPLOSION: 


km: Divide 3 into the number of seconds which have elapsed between seeing the flash and hearing the noise. 

miles: Multiply 0.2 times the number of seconds which have elapsed between seeing the flash and hearing the noise. 
Note: Sound vibrations cause a change of density and pressure within a media, while electromagnetic waves do not. 
An audio tone won’t travel through a vacuum but can travel at 1,100 ft/sec through air. When picked up by a 
microphone and used to modulate an EM signal, the modulation will travel at the speed of light. 


Physical Constant Quoted Value a al — 


Avogadro constant 
Bohr magneton 


Boltzmann constant 


Electron charge 
Electron specific charge 


Electron rest mass 


Faraday constant 


Gravity (Standard Acceleration) 


Josephson frequency to voltage ratio 


Magnetic flux quantum 
Molar gas constant 


Natural logarithm base 


Newtonian gravitational constant 


Permeability of vacuum 
Permittivity of vacuum 


Pi 


Planck constant 
Planck constant/27 


Quantum of circulation 


Radius of earth (Equatorial) 


Rydberg constant 


Speed of light 


Speed of sound 
(dry air @ std press & temp) 


Standard volume of ideal gas 


Stefan-Boltzmann constant 


6.0221367 x 107 
9.2740154 x 10~* 


1.380658 x 107 
1.602177 33 x 10°” 


-1.758819 62 x 10"! 


9.1093897 x 10°! 
9.6485309 x 10* 


9.80665 or 
32.174 


4.8359767 x 10'* 
2.06783461 x 10° 


8.314510 
= 2.71828 


6.67259 x 10! 
An x 107 


~ 8.8541878 x 10°? 
~ 3.141592654 


6.62659 x 104 
1.05457266 x 10% 


3.63694807 x 107 


6.378 x 10° or 
3963 


1.097373 1534 x 107 
2.9979246 x 108 


331.4 


22.41410 x 10° 


5.67051 x 10° 


Jemol eK"! 


dimensionless 


meekg 'es* 
H/m 


F/m 


dimensionless 


* S is the one-standard-deviation uncertainty in the last units of the value, d is a defined value. 
(A standard deviation is the square root of the mean of the sum of the squares of the possible deviations) 


THE SPEED OF LIGHT SPEED OF LIGHT 


ACTUAL UNITS RULE OF UNITS IN VARIOUS MEDIUMS 
THUMB 
= = mise s : cee The speed of EM radiation through a 
= 2.9979246 x 10 | m/sec | =3x108 | msec substance such as cables is defined by the 
| 299.79 | Gee 
~ 3.27857 x 10° = 3.28 x 10 Where: ut, = relative permeability 
€, = relative permittivity 
= 5.8275 x 108 =5.8 x 10° The real component of ¢, = dielectric 
constant of medium. 

~ 1.61875 x 10° = 1.62x 10° EM propagation speed in a typical cable 

ee 8 oh 9 might be 65-90% of the speed of light in a 


APPROXIMATE SPEED OF SOUND (MACH 1) SPEED OF SOUND 


Sea Level (CAS/TAS) 36,000 ft* (TAS) (CAS) IN VARIOUS MEDIUMS 

1230 km/hr Decreases 1062 km/hr 630 km/hr eae Spee’ (ft/sec) 

765 mph Linearly 660 mph 391 mph ey ; ca 

665 kts To> 573 kts 340 kts seh Water 4.700 

* The speed remains constant until 82,000 ft, when it increases linearly to 1215 km/hr (755 mph, Salt W re 900 
656 kts) at 154,000 ft. Also see Section 8-2 for discussion of Calibrated Air Speed (CAS) and True alt Water > 
Airspeed (TAS) and a plot of the speed of sound vs. altitude. Glass 14,800 
Steel 20,000 


DECIMAL / BINARY / 
HEX CONVERSION TABLE 


02h 
03h 
04h 


06h 


[om [7 [0001 [karo 


18 10010 12h 


When using hex numbers it is always a good idea to use “h” as a suffix to avoid confusion with decimal 
numbers. 


DECIMAL TO HEX CONVERSION 


Both the following methods must use long division. Method one computes the digits from right 
to left while method two works from left to right. 


Method one: To convert a decimal number above 16 to hex, divide the number by 16, then 
record the integer resultant and the remainder. Convert the remainder to hex and write this down - this 


will become the far right digit of the final hex number. Divide the integer you obtained by 16, and again 
record the new integer result and new remainder. Convert the remainder to hex and write it just to the left 
of the first decoded number. Keep repeating this process until dividing results in only a remainder. This 
will become the left-most character in the hex number (i.e., to convert 60 (decimal) to hex we have 60/16 
= 3 with 12 remainder). 12 is C (hex) - this becomes the right most character. Then 3/16=0 with 3 
remainder. 3 is 3 (hex). This becomes the next (and final) character to the left in the hex number, so the 
answer is 3C. 


Method two: Use table of powers to work the digits from left to right: 
For example: Here is your Decimal Number - 9379 


Step 1 - Set up your chart: 


eae ae a (Ea (Ee 


Step 2 - Look in the table for the highest divisible number in the chart. 
9379 / 4096 = 2 (the left-most Hex digit) 
Must use long division to calculate the remainder (1187) 


Step 3 - Divide the remainder with its highest divisible number in the chart: 
1187 / 256 = 4 (the next digit to the right) 
Must use long division to calculate the remainder (163) 


Step 4 - Divide the remainder with its highest divisible number in the chart: 
163 / 16 = 10 (or “A” from table L-1) (the next digit to the right) 
Must use long division to calculate the remainder (3) 


Step 5 - The remainder will not divide: remainder = 3 (the right-most Hex digit) 


ae a eee 


HEX TO DECIMAL CONVERSION 


To convert a hex number to decimal, multiply each hex digit converted to decimal by the decimal 
equivalent of the hex power represented and add the results. 


For example: Here is your Hex Number - 24A3 


Step 1 - Set up your chart: 


Le RS Se Sess 


Step 2 - Place the numbers in a table: 


Step 3 - Multiply the Hex number times the power value: 


2 x 4096 = 8192 
4x 256 = 1024 
A(10) x 16 = 160 
3x1 7 3 


Step 4 - Add up your values: 
Decimal value is 9379 


GREEK ALPHABET 


Alphabet ; Alphabet : 


LETTERS FROM THE GREEK ALPHABET COMMONLY USED AS SYMBOLS 


Symbol Name Use 

v7 alpha space loss, angular acceleration, or absorptance 

B beta 3 dB bandwidth or angular field of view [radians] 

r Gamma __ reflection coefficient 

y gamma ___ electric conductivity, surface tension, missile velocity vector angle, or gamma ray 
A Delta small change or difference 

) delta delay, control forces and moments applied to missile, or phase angle 

Eg epsilon emissivity [dielectric constant] or permittivity [farads/meter] 

n eta efficiency or antenna aperture efficiency 

oO Theta angle of lead or lag between current and voltage 

Qor‘ _ theta azimuth angle, bank angle, or angular displacement 

A Lambda acoustic wavelength or rate of energy loss from a thermocouple 

X lambda —_ wavelength or Poisson Load Factor 

uu mu micro 10 © [micron], permeability [henrys/meter], or extinction coefficient [optical region] 
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Vv nu frequency 

1 pi 3.141592654+ 

p rho charge/mass density, resistivity [ohm-meter], VSWR, or reflectance 

x Sigma algebraic sum 

o sigma radar cross section [RCS], Conductivity [1/ohm-meter], or Stefan-Boltzmann constant 

T Tau VSWR reflection coefficient 

Tt tau pulse width, atmospheric transmission, or torque 

® Phi magnetic/electrical flux, radiant power [optical], or Wavelet’s smooth function [low pass filter] 
0) phi phase angle, angle of bank, or beam divergence [optical region] 

Y Psi time-dependent wave function or Wavelet’s detail function [high pass filter] 

Vy psi time-independent wave function, phase change, or flux linkage [weber] 

Q Omega Ohms [resistance] or solid angle [optical region]. Note: inverted symbol is conductance [mhos] 
@ omega carrier frequency in radians per second 


MORSE CODE and PHONETIC ALPHABET 


X - X-ray 
Y - yankee 
Eas 


Note: The International Maritime Organization agreed to officially stop Morse code use by February 1999, however 
use may continue by ground based amateur radio operators. (The U.S. Coast Guard discontinued its use in 1995.) 


BASIC MATH / GEOMETRY REVIEW 


EXPONENTS LOGARITHMS TRIGONOMETRIC 


FUNCTIONS 
log (xy) = log x + log y 
sin x = cos (x-90°) 
log (x/y) = log x - log y 
cos X = -sin (x-90°) 
log (x) = N log x 
tan x = sin x /cosx = 1/cotx 


Ifz=logx then x=10* 


sin’ x + cos’x = 1 
Examples: log 1=0 
log 1.26=0.1; log 10=1 


if 10 log N = dB#, 
then 10°89 -N 


A radian is the angular measurement of an arc which has an arc length equal to the radius of the 
given circle, therefore there are 27 radians in a circle. One radian = 360°/2m = 57.296....° 
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ELLIPSE RECTANGLULAR CYLINDER ANGLES 


SOLID 
| h r 
h 
Area=aab at 
i Volume — amr2h 


Approx circumference 


Area — lw Sin 8 = yr Cos 8 =xir 
— 27 Jac +b Bear neccckah Lateral surface ¥ 
2 7 area —_ 2arh Tan 8 = yx 


= Chee TRIANGLES 


Surface area = 4ar° AS RATS S18 
Voluina= wea c® =a° +b? - 2ab cos G 
Area = 1/2 he = 1/2 ab sin C 
Cross Section (circle) 
Area = ar b= fe? +h? 


DERIVATIVES INTEGRALS 


F ; Note: All integrals should have an arbitrary 
Assume: a = fixed real #; u, v & w are functions of x constant of integration added, which is left off for 


clarity 


d@ydx=0; d(sin uj/dx = du(cos u)idx Assume: a = fixed real #; u, & v are functions of x 


d(x)/dx = 1 ; d(cos v)/dx = -dv(sin v)/dx Jadx =ax and Ja f(x)dx = alf(x)dx 


d(uvw)/dx = uvdw/dx + vwdu/dx + uwdv/dx +...etc J (u tv)dx = Judx + fvdx ; Je%dx = e* 


\(sin ax)dx = -(cos ax)/a ; J(cos ax)dx = (sin ax)/a 


Period of input 
, ae Paar Period of input 
Differentiating Circuit smaller than RC larger than RC 


© Ma 
Square Voit= -rc ¢ 7 
Wave Out 
Input we - 


Signal 
Integrating Circuit Increasing rep rate reduces amplitude 
Ny oe of triangular wave.(DC offset unchanged) 


> G=2Vout-" anal ASS Re cas 
: 0 


MATHEMATICAL NOTATION 


The radar and EW communities generally accept some commonly used notation for the various 
parameters used in radar and EW calculations. For instance, “P” is almost always power and “G” is 
almost always gain. Textbooks and reference handbooks will usually use this notation in formulae and 
equations. 


A significant exception is the use of “a” for space loss. Most textbooks do not develop the radar 


equation to its most usable form as does this reference handbook, therefore the concept of “a” just isn’t 
covered. 


Subscripts are a different matter. Subscripts are often whatever seems to make sense in the 
context of the particular formula or equation. For instance, power may be “P”, “Py”, “P,”’, or maybe “P,”. 
In the following list, generally accepted notation is given in the left hand column with no subscripts. 
Subscripted notation in the indented columns is the notation used in this handbook and the notation often 
used in the EW community. 


a = Space loss 
a; = One way space loss, transmitter to receiver 
Q2 = Two way space loss, xmtr to target (including radar cross section) and back to the revr 
dit = One way space loss, radar transmitter to target, bistatic 
Oj, = One way space loss, target to radar receiver, bistatic 


Other notation such as om may be used to clarify specific losses, in this case the space loss 
between a target and missile seeker, which could also be identified as },. 


A = Antenna aperture (capture area) 
A. = Effective antenna aperture 
A = Angstrom 


B = Bandwidth (to 3dB points) 
By: = 3 dB IF bandwidth of the receiver (pre-detection) 
B,; = Bandwidth of the jamming spectrum 
Bunz = 3 dB bandwidth in MHz 
By = Equivalent noise bandwidth, a.k.a. B 
By = 34dB video bandwidth of the receiver (post-detection) (Subscript V stands for video) 
BF = Bandwidth reduction factor jamming spectrum wider than the receiver bandwidth) 
BW = Beamwidth (to 3 dB points) 


c = Speed of Light 


f = Frequency (radio frequency) 
f. = Footcandle (SI unit of illuminance) 
fp = Doppler frequency 
fp = Received frequency 
f; = Transmitted frequency 
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G = Gain 


G, = Gain of the transmitter antenna 
G, = Gain of the receiver antenna 
Gy = Gain of the transmitter/receiver antenna (monostatic radar) 
G; = Gain of the jammer 
Gy, = Gain of the jammer antenna 
Gyr = Gain of the jammer transmitter antenna 
Gy = Gain of the jammer receiver antenna 
G, = Gain of reflected radar signal due to radar cross section 


h = Height or Planks constant 
Hyadar = Height of radar 
target = Height of target 


J = Jamming signal (receiver input) 
Jamming signal (constant gain jammer) 


= 
TT 


Jo = Jamming signal (constant power jammer) 
J/S_ = Jamming to signal ratio (receiver input) 
k = Boltzmann constant 
Ki234 = Proportionality constants, see Sections 4-3, 4-4, 4-5, and 4-1 respectively. 
i = Lambda, Wavelength or Poisson factor 
L = Loss (due to transmission lines or circuit elements) 
N = Receiver equivalent noise input (kT,B) 


NF = Noise figure 


P = Power 
Pa = Probability of detection 
Pp = Power density 
Py; = Power of a jammer transmitter 
P, = Probability of false alarm 
P, = Power received 
P, = Power of a transmitter 


R = Range (straight line distance) 


R,; = Bistatic radar transmitter to target range 
R, = Bistatic radar target to receiver range 
R; = Range of jammer to receiver (when separate from the target) 
Rym = Range in nautical miles 
o = Sigma, radar cross section (RCS) 
S = Signal (receiver input) 
Sr = Radar signal received by the jammer 
Smin = Minimum receiver sensitivity 


2-2.2 


= Time 

= Integration time 
= Pulse Rise Time 
= Pulse Width 


= Velocity 
= Radial velocity 
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This page intentionally left blank. 
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FREQUENCY SPECTRUM 


Figure 1, which follows, depicts the electromagnetic radiation spectrum and some of the 
commonly used or known areas. Figure 2 depicts the more common uses of the microwave spectrum. 
Figure 3 shows areas of the spectrum which are frequently referred to by band designations rather than by 


frequency. 
Section 7-1 provides an additional breakdown of the EO/IR spectrum. 


To convert from frequency (f) to wavelength (A) and vice versa, recall that f = c/A, or 4 = c/f; 
where c = speed of light. 


3x10®  3x10° 300 0.3 3x10° 3x10° 300 0.3 
OF Sin = Satz = SF tte = Sctt 


‘meter kHz 
f, Hz f, kHz ii MHz ey GHz — a Bitte, Aveta 


Some quick rules of thumb follow: 


Metric: 


Wavelength in cm = 30/ frequency in GHz 
For example: at 10 GHz, the wavelength = 30/10 = 3 cm 


English: 
Wavelength in ft = 1 / frequency in GHz 
For example: at 10 GHz, the wavelength = 1/10 = 0.1 ft 
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Figure 1. Electromagnetic Radiation Spectrum. 
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Figure 2. The Microwave Spectrum. 


FREQUENCY Dee FREQUENCY (GHz) 
100 200 300 152 3456 8 10, 2! 6 20, 90 40 60 80100 200 300400 


Figure 3. Frequency Band Designations. 


See Section 7, Figure 1 for a more detailed depiction of the UV and IR spectrum. 
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DECIBEL (dB) 


The Decibel is a subunit of a larger unit called the bel. As originally used, the bel represented the 
power ratio of 10 to 1 between the strength or intensity i.e., power, of two sounds, and was named after 
Alexander Graham Bell. Thus a power ratio of 10:1 = 1 bel, 100:1 = 2 bels, and 1000:1 = 3 bels. It is 
readily seen that the concept of bels represents a logarithmic relationship since the logarithm of 100 to the 
base 10 is 2 (corresponding to 2 bels), the logarithm of 1000 to the base 10 is 3 (corresponding to 3 bels), 
etc. The exact relationship is given by the formula 


Bels = log(P2/P)) [1] 
where P./P; represents the power ratio. 


Since the bel is a rather large unit, its use may prove inconvenient. Usually a smaller unit, the 
Decibel or dB, is used. 10 decibels make one bel. A 10:1 power ratio, 1 bel, is 10 dB; a 100:1 ratio, 
2 bels, is 20 dB. Thus the formula becomes 


Decibels (dB) = 10 log(P2/P) [2] 


The power ratio need not be greater than unity as shown in the previous examples. In equations [1] 
and [2], P; is usually the reference power. If P2 is less than Pj, the ratio is less then 1.0 and the resultant 
bels or decibels are negative. For example, if P2 is one-tenth P;, we have 


bels = log(0.1/1) = -1.0 bels 
and dB = 10 log(0.1/1) = -10 dB. 


It should be clearly understood that the term decibel does not in itself indicate power, but rather is a 
ratio or comparison between two power values. It is often desirable to express power levels in decibels 
by using a fixed power as a reference. The most common references in the world of electronics are the 
milliwatt (mW) and the watt. The abbreviation dBm indicates dB referenced to 1.0 milliwatt. One 
milliwatt is then zero dBm. Thus P; in equations [1] or [2] becomes 1.0 mW. Similarly, the abbreviation 
dBW indicates dB referenced to 1.0 watt, with P. being 1.0 watt, thus one watt in dBW is zero dBW or 
30 dBm or 60 dBuW. For antenna gain, the reference is the linearly polarized isotropic radiator, dBLI. 
Usually the “L” and/or “T” is understood and left out. 


dBc is the power of one signal referenced to a carrier signal, i.e., if a second harmonic signal at 
10 GHz is 3 dB lower than a fundamental signal at 5 GHz, then the signal at 10 GHz is -3 dBc. 
THE DECIBEL, ITS USE IN ELECTRONICS 
The logarithmic characteristic of the dB makes it very convenient for expressing electrical power 
and power ratios. Consider an amplifier with an output of 100 watts when the input is 0.1 watts 
(100 milliwatts); it has an amplification factor of 


P,/P,; = 100/0.1 = 1000 


or a gain of: 
10 log(P2/P,) = 10 log(100/0.1) = 30 dB. 


(notice the 3 in 30 dB corresponds to the number of zeros in the power ratio) 
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The ability of an antenna to intercept or transmit a signal is expressed in dB referenced to an 
isotropic antenna rather than as a ratio. Instead of saying an antenna has an effective gain ratio of 7.5, it 
has a gain of 8.8 dB (10 log 7.5). 


A ratio of less than 1.0 is a loss, a negative gain, or attenuation. For instance, if 10 watts of power 
is fed into a cable but only 8.5 watts are measured at the output, the signal has been decreased by a 
factor of 
8.5/10 = .85 
or 10 log(.85) = -0.7 dB. 


This piece of cable at the frequency of the measurement has a gain of -0.7 dB. This is generally 
referred to as a loss or attenuation of 0.7 dB, where the terms “loss” and “attenuation” imply the negative 
sign. An attenuator which reduces its input power by factor of 0.001 has an attenuation of 30 dB. The 
utility of the dB is very evident when speaking of signal loss due to radiation through the atmosphere. It 
is much easier to work with a loss of 137 dB rather than the equivalent factor of 2 x 10". 


Instead of multiplying gain or loss factors as ratios we can add them as positive or negative dB. 
Suppose we have a microwave system with a 10 watt transmitter, and a cable with 0.7 dB loss connected 
to a 13 dB gain transmit antenna. The signal loss through the atmosphere is 137 dB to a receive antenna 
with an 11 dB gain connected by a cable with 1.4 dB loss to a receiver. How much power is at the 
receiver? First, we must convert the 10 watts to milliwatts and then to dBm: 


10 watts = 10,000 milliwatts 


and 
10 log (10,000/1) = 40 dBm 
Then 
40 dBm - 0.7 dB + 13 dB - 137 dB + 11 dB - 1.4dB =-75.1 dBm. 
-75.1 dBm may be converted back to milliwatts by solving the formula: 
mW = 198"! 
giving: 10°" = 0.00000003 mw 


Voltage and current ratios can also be expressed in terms of decibels, provided the resistance 
remains constant. First we substitute for P in terms of either voltage, V, or current, I. Since P=VI and 
V=IR we have: 

P=PR=VR 


Thus for a voltage ratio we have: dB = 10 log[(V2/R)/(V /R)] = 10 log(V2/V,°) 
= 10 log(V./V,)" = 20 log(V./V)) 


Like power, voltage can be expressed relative to fixed units, so one volt is equal to 0 dBV or 120 dBuV. 


Similarly for current ratio: dB = 20 log(1./I)) 


Like power, amperage can be expressed relative to fixed units, so one amp is equal to 0 dBA or 
120 dBuA. 
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Decibel Formulas (where Z is the general form of R, including inductance and capacitance) 


£2 20 ioe #2 = 201082 


Pl E] I] 


When impedances are unequal: dB= 10log+2 = 20log ees i 0168 een 


Pi ei Fale 


When impedances are equal: dB=/0log— 


SOLUTIONS WITHOUT A CALCULATOR 


Solution of radar and EW problems requires the determination of logarithms (base 10) to calculate 
some of the formulae. Common “four function” calculators do not usually have a log capability (or 
exponential or fourth root functions either). Without a scientific calculator (or math tables or a Log-Log 
slide rule) it is difficult to calculate any of the radar equations, simplified or “textbook.” The following 
gives some tips to calculate a close approximation without a calculator. 


DECIBEL TABLE 


F Voltage or : Voltage or 
PB | Power Ratio | Current Ratio PB | Power Ratio | Current Ratio 


If the power in question is not a multiple of ten, then some 
estimation is required. The following tabulation lists 


‘ ‘ some approximations. Some would be useful to 
that are a multiple of 10 to the absolute magnitude of WeniOrize: 


the power ratio is to place a number of zeros equal to 
that multiple value to the right of the value 1. 
40 dB=10,000:1 (for power) 


For dB numbers which are a multiple of 10 
An easy way to remember how to convert dB values 


DB RULES OF THUMB 
Multiply Multiply 
Current / Voltage By Power By: 
if+dB if -dB if +dB if -dB 
1 
1.26 
1.58 


Minus dB moves the decimal point that many places 
to the left of 1. 
-40 dB = 0.0001 : 1 (for power) 


For voltage or current ratios, if the multiple of 10 is 
even, then divide the multiple by 2, and apply the above 
rules. 40dB=100 :1 (for voltage) 

-40 dB = 0.01: 1 
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You can see that the list has a repeating pattern, so by remembering just three basic values such 
as one, three, and 10 dB, the others can easily be obtained without a calculator by addition and subtraction 
of dB values and multiplication of corresponding ratios. 


Example 1: 


A 7 dB increase in power (3+3+1) dB is an increase of (2 x 2 x 1.26) =5 times whereas 
A 7 dB decrease in power (-3-3-1) dB is a decrease of (0.5 x 0.5 x 0.8) = 0.2. 


Example 2: Assume you know that the ratio for 10 dB is 10, and that the ratio for 20 dB is 100 
(doubling the dB increases the power ratio by a factor of ten), and that we want to find some intermediate 


value. 
RATIO RATIO 
(working down from 20 dB) + (working up from 10 dB) 


from Table (@100) —» , 20 


/* +3 dB = 2x40 = 80 
-3 dB = 0.5x100 = 50 7 / 

i +3 dB = 2x20 = 40 
-3 dB = 0.5x50 = 25 14 


( 13 43 dB = 2x10 = 20 
-3 dB = 0.5x25 = 12.5 11 7 


10 ‘~«— from table (@10) 


We can get more intermediate dB values by adding or subtracting one to the above, for example, 
to find the ratio at 12 dB we can: 


work up from the bottom; 12 = 1+11 so we have 1.26 (from table) x 12.5 = 15.75 
alternately, working down the top 12 = 13-1 so we have 20 x 0.8 (from table) = 16 


The resultant numbers are not an exact match (as they should be) because the numbers in the 


table are rounded off. We can use the same practice to find any ratio at any other given value of dB (or 
the reverse). 


dB AS ABSOLUTE UNITS 


dB AS ABSOLUTE UNITS 
Power in absolute units can be expressed by using dBm POWER dBW 
1 Watt (or 1 milliwatt) as the reference power in the 1 Mw 60 
denominator of the equation for dB. We then call it dBW or 1kw 30 
dBm. We can then build a table such as the adjoining one. 100 W 20 
10 W 10 
From the above, any intermediate value can be found 1 W (1000 mW) 
using the same dB rules and memorizing several dB values for 100 mw 
determining the absolute power, given 48 dBm power output, 10 mw 


2 mW 
1.58 mW 
1.26 mw 

1 mW 


we determine that 48 dBm = 50 dBm - 2 dB so we take the 
value at 50 dB which is 100W and divide by the value 1.58 
(ratio of 2 dB) to get: 


100 watts/1.58 = 63 W or 63,291 mW. 
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Because dBW is referenced to one watt, the Log of the power in watts times 10 is dBW. The 
Logarithm of 10 raised by any exponent is simply that exponent. That is: Log(10)* = 4. Therefore, a 
power that can be expressed as any exponent of 10 can also be expressed in dBW as that exponent times 
10. For example, 100 kW can be written 100,000 watts or 10° watts. 100 kW is then +50 dBW. Another 
way to remember this conversion is that dBW is the number of zeros in the power written in watts times 
10. If the transmitter power in question is conveniently a multiple of ten (it often is) the conversion to 
dBW is easy and accurate. 
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DUTY CYCLE 


Duty cycle (or duty factor) is a measure of the fraction of the time a radar is transmitting. It is 
important because it relates to peak and average power in the determination of total energy output. This, 
in turn, ultimately affects the strength of the reflected signal as well as the required power supply capacity 
and cooling requirements of the transmitter. 


Although there are exceptions, most radio frequency (RF) measurements are either continuous 
wave (CW) or pulsed RF. CW RF is uninterrupted RF such as from an oscillator. Amplitude modulated 
(AM), frequency modulated (FM), and phase modulated (PM) RF are considered CW since the RF is 
continuously present. The power may vary with time due to modulation, but RF is always present. 
Pulsed RF, on the other hand, is bursts (pulses) of RF with no RF present between bursts. The most 
general case of pulsed RF consists of pulses of a fixed pulse width (PW) which come at a fixed time 
interval, or period, (T). For clarity and ease of this discussion, it is assumed that all RF pulses in a pulse 
train have the same amplitude. Pulses at a fixed interval of time arrive at a rate or frequency referred to as 
the pulse repetition frequency (PRF) of so many pulse per second. Pulse repetition interval (PRI) and 
PREF are reciprocals of each other. 


PREF = 1/T = 1/PRI [1] 


Power measurements are classified as either peak pulse power, P,, or average power, Paye. The 
actual power in pulsed RF occurs during the pulses, but most power measurement methods measure the 
heating effects of the RF energy to obtain an average value of the power. It is correct to use either value 
for reference so long as one or the other is consistently used. Frequently it is necessary to convert from P, 
to Pave, or vice versa; therefore the relationship between the two must be understood. Figure 1 shows the 
comparison between P, and Pave. 


->| <- PW or T 


T or PRI 


TIME => 


Figure 1. RF Pulse Train. 


The average value is defined as that level where the pulse area above the average is equal to area 
below average between pulses. If the pulses are evened off in such a way as to fill in the area between 
pulses, the level obtained is the average value, as shown in Figure 1 where the shaded area of the pulse is 
used to fill in the area between pulses. The area of the pulse is the pulse width multiplied by the peak 
pulse power. The average area is equal to the average value of power multiplied by the pulse period. 
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Since the two values are equal: 


Pave X T=P, x PW [2] 
or 

Paye/Pp = PW/T [3] 
Using [1] 

Paye/Pp = PW/T = PW x PRF = PW/PRI = duty cycle [4] 


(note that the symbol t represents pulse width (PW) in most reference books) 


The ratio of the average power to the peak pulse power is the duty cycle and represents the 
percentage of time the power is present. In the case of a square wave the duty cycle is 0.5 (50%) since the 
pulses are present 1/2 the time, the definition of a square wave. 


For Figure 1, the pulse width is 1 unit of time and the period is 10 units. In this case the duty 
cycle is: 
PW/T = 1/10 = 0.1 (10%). 


A more typical case would be a PRF of 1,000 and a pulse width of 1.0 microseconds. Using [4], 
the duty cycle is 0.000001 x 1,000 = 0.001. The RF power is present one-thousandth of the time and the 
average power is 0.001 times the peak power. Conversely, if the power were measured with a power 
meter which responds to average power, the peak power would be 1,000 time the average reading. 


Besides expressing duty cycle as a ratio as obtained in equation [4], it is commonly expressed as 
either a percentage or in decibels (dB). To express the duty cycle of equation [4] as a percentage, 
multiply the value obtained by 100 and add the percent symbol. Thus a duty cycle of 0.001 is also 0.1%. 


The duty cycle can be expressed logarithmically (dB) so it can be added to or subtracted from 
power measured in dBm/dBW rather than converting to, and using absolute units. 


Duty cycle (dB) = 10 log(duty cycle ratio) [5] 
For the example of the 0.001 duty cycle, this would be 10 log(0.001) = -30 dB. Thus the average 
power would be 30 dB less than the peak power. Conversely, the peak power is 30 dB higher than the 


average power. 


For pulse radars operating in the PRF range of 0.25-10 kHz and PD radars operating in the PRF 
range of 10-500 kHz, typical duty cycles would be: 


Pulse ~ 0.1-3% 7 0.001 - .03 = -30to-15 dB 
Pulse Doppler ~ 5 - 50% = 0.05 - .5 = -13to-3dB 
Continuous Wave ~ 100% = 1 = 0 dB 


Intermediate Frequency Bandwidths of typical signals are: 


Pulse 1 to 10 MHz 
Chirp or Phase coded pulse 0.1 to 10 MHz 
CW or PD 0.1 to 5 kHz 


PREF is usually subdivided into the following categories: Low 0.25-4 kHz; Medium 8-40 kHz; 
High 50-300 kHz. 
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DOPPLER SHIFT 


Doppler is the apparent change in wavelength (or frequency) of an electromagnetic or acoustic 
wave when there is relative movement between the transmitter (or frequency source) and the receiver. 


Summary RF Equation for the Two-Way (radar) case Summary RF Equation for the One-Way (ESM) case 


2(V xmtr + V re) Fy, V xmtr or Rec T 
7 F reo = F stn * Fp = F sire + Cc 


F rec= F sme + Fn =F xe * 


Cc 


Rules of Thumb for two-way signal travel 
(divide in half for one-way ESM signal measurements) 
At 10 GHz, fp = 
35 Hz per Knot 
19 Hz per km/Hr 
67 Hz per m/sec 
61 Hz per yd/sec 
20 Hz per ft/sec 


To estimate fp at other frequencies, multiply these by: 
F xm (GHZ) 
10 


The Doppler effect is shown in Figure 1. In everyday life this effect is commonly noticeable when 
a whistling train or police siren passes you. Audio Doppler is depicted, however Doppler can also affect the 
frequency of a radar carrier wave, the PRF of a pulse radar signal, or even light waves causing a shift of 


color to the observer. 


Waves Waves 
Compressed Stretched 


a 


Frequency ZOOM 1! Frequency 


Increase Decrease 


Figure 1. Doppler Frequency Creation From Aircraft Engine Noise. 


How do we know the universe is expanding? 


Answer: The color of light from distant stars is shifted to red (see Section 7-1: higher 4 or lower 
frequency means Doppler shift is stretched, i.e., expanding). 


A memory aid might be that the lights from a car (going away) at night are red (tail lights)! 
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Doppler frequency shift 
is directly proportional to 
velocity and a radar system can 
therefore be calibrated to 
measure velocity instead of (or 
along with) range. This is done 
by measuring the shift in 
frequency of a wave caused by 
an object in motion (Figure 2). 

* Transmitter in motion 

* Reflector in motion 


TRANSMITTER MOVING 
SURFACE ESM/RUWR MEASURES DOPPLER 


(One-way Doppler Change) 


TRANSMITTER 


REC EWER 


REFLECTOR MOVING 
SURFACE RADAR MEASURES DOPPLER 


RECEIVER MOVING 
AIRBORNE ESM/RvWR MEASURES DOPPLER 


(One-way Doppler Change) 


ell 


REC EWER 


ry 


TRANSMITTER 


ALL THREE MOVING 
AIRBORNE RADAR MEASURES DOPPLER 
(Two-way Doppler Change) 


* Receiver in motion 
* All three 


For a closing relative velocity: 
* Wave is compressed 


* Frequency is increased RECEIVER 


For an opening relative velocity: 
* Wave is stretched 
* Frequency is decreased 


(Two-way Doppler Change) 


TRANSMITTER & 
REC EWER 


TRANSMITTER & 


Figure 2. Methods of Doppler Creation. 


To compute Doppler frequency we note that velocity is range rate; V = dr/dt 


For the reflector in motion case, 
you can see the wave compression effect 
in Figure 3 when the transmitted wave 
peaks are one wavelength apart. When 
the first peak reaches the target, they are 
still one wavelength apart (point a). 


When the 2nd peak reaches the 
target, the target has advanced according 
to its velocity (vt) (point b), and the first 
reflected peak has traveled toward the 
radar by an amount that is less than the 
original wavelength by the same amount 
(vt) (point c). 


As the 2nd peak is reflected, the 
wavelength of the reflected wave is 2(vt) 
less than the original wavelength (point d). 


The distance the wave travels is twice the target range. 


Tx PHASE 


STATIONARY 
TARGET 


ASE 
CLOSING 
TARGET 


ob Rx PHASE 
Rx PHASE 


® CONSTANT @ VARIABLE 


Figure 3. Doppler Compression Equivalent to Variable 
Phase Shift. 


The reflected phase lags transmitted 


phase by 2x the round trip time. For a fixed target the received phase will differ from the transmitted 
phase by a constant phase shift. For a moving target the received phase will differ by a changing phase 


shift. 
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For the closing target shown in Figure 3, the received phase is advancing with respect to the 
transmitted phase and appears as a higher frequency. 


Doppler is dependent 
upon closing velocity, not poe RADAR VELOCITY 
actual radar or target velocity ; 
as shown in Figure 4. 


For the following 
equations (except radar 
mapping), we assume the NOTE: If altitude is different, then additional 
radar and target are moving angular components will have to be considered oS 
directly toward one another to Je 
simplify calculations (if this ge 
is not the case, use the 
velocity component of one in 
the direction of the other in Figure 4. Doppler Depends Upon Closing Velocity. 


the formulas). 


awe 


For the case of a moving reflector, doppler frequency is proportional to 2x the transmitted frequency: 
Higher rf = higher doppler shift 
fp = (2 x Vrarget)(E/c) 


Speed of Light 


Likewise, it can be shown that for other cases, the following uN 
relationships hold: 


c = 2.9979 x 10° m/sec 
For_an airplane radar _with an airplane target (The “all three c = 5.8275 x 10° nm/hr (knots) 


moving” case, aircraft radar transmitter, target, and aircraft radar c = 9.8357 x 10° ft/sec 
receiver) 
fp = 2(Vradar + Viarget)(f/c) 


For the case of a semi-active missile receiving signals (Also “all three moving”’) 
fp = (Vradar a5 2V Target +V missite)(f/c) 


For the airplane radar with a ground target (radar mapping) or vice versa. 
fp = 2(Vradar Cos@ Cose)(f/c), Where 0 and @ are the radar scan azimuth and depression angles. 


For a ground based radar with airborne target - same as previous using target track crossing angle and 
ground radar elevation angle. 


For the ES/ESM/RWR_ case where only the target _or receiver _is moving (One-way Doppler 


measurements) 
fp = V receiver or Target (f/c) 


Note: See Figure 4 if radar and target are not moving directly towards or away from one another. 


2-6.3 


Figure 5 depicts FO a a yh pm wo ey 
the results of a plot of the 50 a ned cmt i ee 
| | | 


above equation for a | ; 
moving reflector such as PaaS | eo ee oe 
: : | | 
might be measured with a yao] _ DOPPLER FREQUENCY SHIFT meat : 
ground radar station * - | a 
illuminating a moving 3 ~ Bi ie ar. ae as arn ip ae han 
i z 
aircraft. Lt herein may Ser ae in Ron aero Ee oN GEO oT 
ra 
Ww 254. 4----4----L_547 1-4 eT Le 
It can be used for & | f | | 8GHz | 
; ; © 929 | | | | | 
the aircraft-to-aircraft wi SSS SSS Ser ea eet <sp? GHz 4-5-4 
i a | | | 6 GHz 
case, if the total net i] jee ea Tt cos 
closing rate of the two 8 ; rr 
aircraft is used for the 10 4 ~~ Al ete ares aaa a ar a el tees 
speed entry in the figure. 5 5 errr roe PO Mite ee No 
Ze l l l l l 
0 
theatalso: De used 04 02 03 04 05 06 O7 08 09 1.0 
for the ES/ESM case CLOSING SPEED (KNOTS x 1000) . 
(one-way doppler 
measurements) if the Figure 5. Two-Way Doppler Frequency Shift. 


speed of the aircraft is 
used and the results are divided by two. 
SAMPLE PROBLEMS: 


(1) If a ground radar operating at 10 GHz is tracking an airplane flying at a speed of 500 km/hr tangential 
to it (crossing pattern) at a distance of 10 km, what is the Doppler shift of the returning signal? 


Answer: Since the closing velocity is zero, the Doppler is also zero. 


(2) If the same aircraft turns directly toward the ground radar, what is the Doppler shift of the returning 
signal? 


Answer: 500 km/hr = 270 kts from Section 2-1. From Figure 4 we see that the Doppler frequency is 
about 9.2 KHz. 


(3) Given that a ground radar operating at 7 GHz is Doppler tracking an aircraft 20 km away (slant range) 
which is flying directly toward it at an altitude of 20,000 ft and a speed of 800 ft/sec, what amount of 


VGPO switch would be required of the aircraft jammer to deceive (pull) the radar to a zero Doppler 
return? 


Answer: We use the second equation from the bottom of page 2-6.3 which is essentially the same for this 
application except a ground radar is tracking an airplane target (vs. an airplane during ground mapping), 
so for our application we use a positive elevation angle instead of a negative (depression) angle. 


fp = 2(V, Cos 8 Cos @)(f/c), where 0 is the aircraft track crossing angle and @ is the radar elevation angle. 


Since the aircraft is flying directly at the radar, 0 = 0°; the aircraft altitude = 20,000 ft = 6,096 meters. 
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Using the angle equation in Section 2-1, sin @ = x/r = altitude / slant range, so: 
(~ = sin" (altitude/slant range) = sin’! (6,096 m/ 20,000 m) = 17.7° 


Fp = 2(800 ft/sec Cos 0° Cos 17.7°)(7x10° Hz / 9.8357 x 10° ft/sec) = 10,845 Hz 
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ELECTRONIC FORMULAS 


2 
Ohm/’s Law Formulas for D-C Circuits. E=IR= Pe PR P=[PR=El= Ee. 
I R 


Ohm’s Law Formulas for A-C Circuits and Power Factor. 


2 
en ae - |P% P=apPy GeOz ih cree oO” 
Icos® cos © Z 


In the above formulas © is the angle of lead or lag between current and voltage and cos © = P/EI = power 
factor or pf. 


ape Active power wn watts ) Beda y we R 
Apparent power (in volt - amps) Z 


Note: Active power is the “resistive” power and equals the equivalent heating effect on water. 


Voltage/Current Phase Rule of Thumb Remember “ELI the ICE man” 


ELI: Voltage (E) comes before (leads) current (I) in an inductor (L) 
ICE: Current (1) comes before (leads) Voltage (E) in a capacitor (C) 


Resistors in Series Riotai= Rit+ Ro= R3t-- 


Two Resistors in Parallel p= Ri Ro 
Rit R2 
Resistors in Parallel, General Formula Rena uf 
total 1 7 7 
—+—+—+4+ 
Ri Ro R3 


Resonant Frequency Formulas *Where in the second formula f is in kHz and L and C are in 
microunits. 


= — or f= ee i A or L= ee Ge u or C= 22,0505 
2n2VLC° VLC Ce a Oud foe. 4? f? L’ aap & 
I ee R er 
Conductance G= = (for D-C circuit) G=— (for A-C circuit) 
R’+ 
1 I Xt 
Reactance Formulas’ y= a X,=27 fh L= 
2a fC 2nf Xc 2a f 


Impedance Formulas Z=./R?+(X,-Xc¢) _ (for series circuit) 


Z= aac (for Rand X in parallel) 


. [R?+ x? 


Q or Figure of Merit Q=** or 4° 
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Frequency Response 


Inductor * | Capacitor * | Resister "Cartoon" memory aid 
A 
ho Sw > pe 
| }— Blocked 
lock Attenuate 


SII DC 
Passes 
‘ne, Low Freq | attenuate *| Attenuate * | Attenuate 
AC High Freq 
/ Vf WY j Passes 
High 
AV eV eC AY, Freq Block Pass Attenuate Peaiees 
: c , E \ } Vy aig Blocked 
* Attenuation varies as a function of the value of the each device and the frequency 
Sinusoidal Voltages and Currents = = 4, Peak 
: .-- Effective 
Effective value = 0.707 x peak value - - -Average 


[Also known as Root-Mean Square (RMS) value] 


Half Cycle Average value = 0.637 x peak 


AMPLITUDE 


Peak value = 1.414 x effective value 


.. Effective value = 1.11 x average value 


Wye (Y) or Star Delta 


Three-phase AC Configurations 

(120° phase difference between each voltage) 
If the connection to a three phase AC configuration is 
miswired, switching any two of the phases will put it back in 
the proper sequence. 
Electric power for ships commonly uses the delta 
configuration, while commercial electronic and aircraft applications commonly use the wye 
configuration. 


Color Code for House Wiring: PURPOSE: Color Code for Chassis Wiring: 
Black or red HOT Red 
White NEUTRAL (Return) White 
Green or bare GROUND Black 
Color Code for Resistors: First and second band: Third band Fourth band 
(and third band # of zeros if not gold/silver) Multiplier Tolerance 
0 Black 5 Green .l Gold 5% Gold 
1 Brown 6 Blue .O1 Silver 10% Silver 
2 Red 7 Violet 20% No color 
3 Orange 8 Gray 
4 Yellow 9 White 


The third color band indicates number of zeros to be added after figures given by first two color 
bands. But if third color band is gold, multiply by 0.1 and if silver multiply by 0.01. Do not confuse with 
fourth color-band that indicates tolerance. Thus, a resistor marked blue-red-gold-gold has a resistance of 
6.2 ohms and a 5% tolerance. 
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MISSILE AND ELECTRONIC EQUIPMENT DESIGNATIONS 


Missiles are designated with three letters from the columns below plus a number (i.e., AIM-7M) 
Suffixes (M in this case) indicate a modification. 


First Letter Second Letter Third Letter 
Launch Environment Mission Symbols Vehicle Type 
A Air D Decoy 
B Multiple 


C Coffin 
H Silo stored 


M Guided Missile 

E Special electronic N Probe (non-orbital instruments) 
G Surface attack R Rocket (without installed or 

I Intercept, aerial remote control guidance) 

Q Drone 

T Training 

U_ Underwater attack 

W Weather 


L_ Silo launched 
M Mobile 

P Soft Pad 

R Ship 

U_ Underwater 


U.S. military electronic equipment is assigned an identifying alphanumeric designation that is 
used to uniquely identify it. This system is commonly called the “AN” designation system, although its 
formal name is the Joint Electronics Type Designation System (JETDS). The letters AN preceding the 
equipment indicators formerly meant “Army/Navy,” but now are a letter set that can only be used to 
indicate formally designated DOD equipment. The first three letters following the “AN/” indicate 
Platform Installation, Equipment Type, and Equipment Function, respectively. The appropriate meaning 
is selected from the lists below. The letters following the AN designation numbers provide added 
information about equipment. Suffixes (A, B, C, etc.) indicate a modification. The letter (V) indicates 
that variable configurations are available. The letter (X) indicates a development status. A parenthesis ( ) 
without a number within it indicates a generic system that has not yet received a formal designation, e.g., 
AN/ALQ(). Quite often the () is pronounced “bow legs” since they look like the shape of cowboy legs. 


First Letter Second Letter Third Letter 
Piloted aircraft Invisible light, heat radiation Bombing 
Underwater mobile, Carrier Communications 
submarine Radiac Direction finder, reconnaissance 
Pilotless carrier Photographic and/or surveillance 
Fixed ground Telegraph or teletype Ejection and/or release 
General ground use Interphone and public address Fire control or searchlight directing 
Amphibious Electromechanical or inertial wire Recording and/or reproducing 
M Mobile (ground) covered Computing 
P Portable Telemetering M Maintenance and/or test assemblies 
S Water Countermeasures N Navigation aids 


T Ground, transportable 

U General utility 

V_ Vehicular (ground) 

W Water surface and 
underwater 
combination 

Z Piloted-pilotless 
airborne vehicle 
combination 


M Meteorological 

N Sound in air 

P Radar 

Q Sonar and underwater sound 
R Radio 

S_ Special or combinations of types 
T Telephone (wire) 

V Visual and visible light 

W Armament 

X Facsimile or television 

Y Data Processing 


Q Special or combination of purposes 

R Receiving, passive detecting 

S Detecting and/or range and 
bearing, search 

T Transmitting 

W Automatic flight or remote control 

X Identification and recognition 

Y Surveillance and control 
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RADAR HORIZON / LINE OF SIGHT 


There are limits to the reach of 
radar signals. At the frequencies 
normally used for radar, radio waves 
usually travel in a straight line. The 
waves may be obstructed by weather or 
shadowing, and interference may come 
from other aircraft or from reflections 
from ground objects (Figure 1). 


RADAR HORIZON 


As also shown in Figure 1, an 
aircraft may not be detected because it is 
below the radar line which is tangent to 
the earth’s surface. 


——— 


GROUND GLUTTER 
Some rules of thumb are: 


Range (to horizon): 
Ryu = 1.23 Iyadar with hin ft Figure 1. Radar Horizon and Shadowing. 


Range (beyond horizon / over earth curvature): 


Rw =1.23( VAraaartfIruraer ) with hin ft 


In obtaining the radar 
horizon equations, it is common EARTH CURVATURE NOMOGRAPH 
practice to assume a value for the 
Earth’s radius that is 4/3 times the apo iF 
actual radius. This is done to a i 
account for the effect of the eee ee Mean. ea 
atmosphere on radar propagation. ANTENNA H=osra(F1.22 Jf” 

For a true line of sight, such as 220 —7— 20 

used for optical search and rescue, 
the constant in the equations 
changes from 1.23 to 1.06. 


A nomograph for 
determining maximum target range 
is depicted in Figure 2. Although 
an aircraft is shown to the left, it 
could just as well be a ship, with 
radars on a mast of height “h.” 
Any target of height (or altitude) 
“H” is depicted on the right side. 


See also Section 5-1 on 
ducting and refraction, which may 
increase range beyond _ these 
distances. 


Figure 2. Earth Curvature Nomograph. 
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This data was expanded in 
Figure 3 to consider the maximum 
range one aircraft can detect another 
aircraft using: 


Rye 23 (Ghee Ps) 


(with h in feet) 


= 
= 
Ww 
*] 
= 
< 
cc 
= 
= 
= 
= 


It can be used for surface 
targets if Htarger = 0. It should be 
noted that most aircraft radars are 
limited in power output, and would 
not detect small or surface objects at La cs 
the listed ranges. TARGET ALTITUDE (k feet) 


Figure 4 depicts the Figure 3. Aircraft Radar vs. Aircraft Target Maximum Range. 
maximum range that a ship height 
antenna can detect a zero height object (i.e., rowboat). 


RADAR HORIZON (NM) 


ANTENNA HEIGHT (feet) 


Figure 4. Ships Radar Horizon With Target on the Surface. 
In this case “H” = 0, and the general equation becomes: Rinax (NM) = 1.23 lhe 


Where h, is the height of the radar in feet. 
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Figure 5 depicts the same for aircraft radars. It should be noted that most aircraft radars are 
limited in power output, and would not detect small or surface objects at the listed ranges. 


AIRCRAFT RADAR HORIZON WITH TARGET ON THE SURF ACE 


= 
= 
= 
° 
N 
m3 
S 
= 
” 
< 
=| 
< 
m7 


ANTE NHA HEIGHT kk feet) 


Figure 5. Aircraft Radar Horizon With Target on the Surface. 


Other general rules of thumb for surface “targets/radars” are as follows: 


For Visual SAR: For ESM: 


Rvisuar(NM)= 1.05.) Acft Alt in ft Rism(NM)= 1.5,{Acft Alt in fi 
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PROPAGATION TIME / RESOLUTION 


t 
1. ROUND TRIP RANGE: R= = with t = time to reach target 


Rules of Thumb 
In one usec round trip time, a The time it takes to travel to 
wave travels to and from an and from an object at a 
object at a distance of: distance of: 
=150m 1 m = 0.0067 sec 
= 164 yd 1 yd =0.006 psec 
= 500 ft 1 ft = 0.002 psec 
= 0.08 NM 1 NM = 12.35 usec 
= 0.15 km 1 km = 6.7 usec 


2. ONE WAY RANGE: R =ct with t = time to reach target 


Time Distance Traveled Distance Time it Takes 
1 milli sec (ms) 165 NM 1NM 6.18 sec 
1 micro sec (Us) 1000 ft 1km 3.3 psec 
1 nano sec (ns) 1 ft 1 ft 1 nsec 


3. UNAMBIGUOUS RANGE 
ce PRI 
Z 

Normally a radar measures “distance” to 
the target by measuring time from the last 
transmitted pulse. If the inter-pulse period (T) 
is long enough that isn’t a problem as shown in =A 
“A” to the right. When the period is shortened, 
the time to the last previous pulse is shorter =e TIME 
than the actual time it took, giving a false Seen 


(ambiguous) shorter range (figure “B”). 


(DISTANCE BETWEEN PULSES): R= 


Transmitted Pulse 


Target Return 


« Range 


Ambiguous 
< Range 


Rules of Thumb B 
RNM = 81Pms Real Range 
RKm = 150Pms t= pRl=1/PRF—» TIME 


Where Pimms is PRI in milliseconds 


4. RANGE RESOLUTION 
Rules of Thumb 
500 ft per microsecond of pulse width 
500 MHz IF bandwidth provides 1 ft of resolution. 


Di. BEST CASE PERFORMANCE: 


The atmosphere limits the accuracy to 0.1 ft 
The natural limit for resolution is one RF cycle. 
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MODULATION 


Modulation is the process whereby some characteristic of one wave is varied in accordance with 
some characteristic of another wave. The basic types of modulation are angular modulation (including 
the special cases of phase and frequency modulation) and amplitude modulation. In missile radars, it is 
common practice to amplitude modulate the transmitted RF carrier wave of tracking and guidance 
transmitters by using a pulsed wave for modulating, and to frequency modulate the transmitted RF carrier 
wave of illuminator transmitters by using a sine wave. 


Frequency Modulation (FM) - As 
shown in Figure 1, an unmodulated RF signal in 
the time domain has only a single spectral line 
at the carrier frequency (f.) in the frequency 
domain. If the signal is frequency modulated, 
as shown in Figure 2 (simplified using only two 
changes), the spectral line will correspondingly 
shift in the frequency domain. The bandwidth 
can be approximated using Carson’s rule: 
BW = 2(Af + fm), where Af is the peak deviation 
of the instantaneous frequency from the carrier 
and fm is the highest frequency present in the 
modulating signal. There are usually many 
more “spikes” in the frequency domain than 
depicted. The number of spikes and shape of 
the frequency domain envelope (amplitude) are 
based on the modulation index B. The 
modulation index is related to the same two 


Amplitude 


TIME DOMAIN PLOT 
RF Carrier (e.g. 10 GHz) 


FREQUENCY DOMAIN 


a 


Amplitude 


Carrier Frequency 
at 10 GHz 


Figure 1. Unmodulated RF Signal. 
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TIME DOMAIN PLOT 
RF Carrier = 10 GHz 
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—— 


9.5 10 10.5 Freq 
Occurs Occurs Occurs GHz 
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Amplitude 


Figure 2. RF Signal With Frequency Modulation. 


factors used in Carson’s rule. A high Af means a higher modulation index with many more “spikes” 


spread across a wider bandwidth. 


Amplitude Modulation (AM) - 
If the signal in Figure 1 is amplitude 
modulated by a sinewave as shown in 
Figure 3, sidebands are produced in the 
frequency domain at F, + Fay. AM 
other than by a pure sine wave will 
cause additional sidebands normally at 
F, + nFam, where n equals 1, 2, 3, 4, 
etc. 


Amplitude 


Pulse modulation is a special 
case of AM _ wherein the carrier 
frequency is gated at a pulsed rate. 
When the reciprocal of the duty cycle 
of the AM is a whole number, 
harmonics corresponding to multiples 
of that whole number will be missing, 
e.g., in a 33.33% duty cycle, AM wave 
will miss the 3rd, 6th, 9th, etc. 


© 
=] 
= 
a 
€ 
ZT 


TIME DOMAIN PLOT 


RF Carrier (Fe), e.g. 10 GHz 


Amplitude Modulation Envelope 


Detected Signal (Fam), e.g. 100 Hz 


FREQUENCY DOMAIN 


Amplitude 


Fe Frequency 
10 GHz GHz 


Lower Upper 
Sideband Sideband 


9,999,999.900Hz  10,000,000,100 Hz 


Figure 3. Sinewave Modulated RF Signal. 
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Square Wave AM Envelope 


RF Carrier 


Detected Signal 


FREQUENCY DOMAIN 


Lower Upper 
Sidebands Sidebands 


Amplitude 


A 
Carrier Frequency 


at 10 GHz 


Carrier Amplitude Modulated by 
a Square Wave 


DAPEOOMCS WAM sa SquUaNS SWAVE “OF Figure 4. Square Wave Modulated RF Signal (50% Duty Cycle). 
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50% duty cycle triangular wave will miss the 2nd, 4th, 6th, etc. harmonic, as shown in Figure 4. It has 
sidebands in the frequency domain at F, + nFam, where n= 1, 3, 5, etc. The amplitude of the power level 
follows a sine x / x type distribution. 

Figure 5 shows the pulse width (PW) in the time domain which defines the lobe width in the 
frequency domain (Figure 6). The width of the main lobe is 2/PW, whereas the width of a side lobe is 
1/PW. Figure 5 also shows the pulse repetition interval (PRD) or its reciprocal, pulse repetition frequency 
(PRF), in the time domain. In the frequency domain, the spectral lines inside the lobes are separated by 
the PRF or 1/PRI, as shown in Figures 7 and 8. Note that Figures 7 and 8 show actual magnitude of the 
side lobes, whereas in Figure 4 and 6, the absolute value is shown. 


The magnitude of each spectral component for a rectangular pulse can be determined from the 
following formula: 
t sin(nazt/T ) T= pulse width (PW) 


An = 2A — ———————__ where: . and A= Amplitude of rectangular pulse [1] 
T nat/T T = period (PRI) 


RF Pulse 


Spectrum Envelope 


5 Modulating Pulse 
le T 1 Time 


tT = Pulse Width T= PRI = 1/PRF 


| ewhe oIPW-m| Frequency 


Figure 6. Sidelobes Generated by Pulse 
Figure 5. Pulse Width and PRI/PRF Waveforms. Modulation (Absolute Value). 


Figure 7 shows the spectral lines for a square wave 50% duty cycle), while Figure 8 shows the 
spectral lines for a 33.33% duty cycle rectangular wave signal. 


Note: 2nd, 4th, 6th, ete, Note: 3rd, 6th, 9th, ete., 


harmonics are missing, Spectral Line Spacing =1/ PAI 
harmonics are missing , Spectral Line Spacing =1/PRI i Peeve! ENG Spacing 
ie. zero amplitude i.e. Zero amplitude 
Amplitude changes from + to - Amplitude changes from + to - 
at every 1/PW interval at every 1/ PW interval 


a 1 i 1 ' ‘ tae 1 ' ' 
PRI | Frequency PIER So ' Frequency 


-a/Pw -2IPW -/PW 1/PW2/PWoa/PW -a/PW ofp -1/PW 1/PWoo/PWo3/PW 


Figure 7. Spectral Times for a Square Wave Figure 8. Spectral Lines for a 33.3% Duty Cycle. 
Modulated Signal. 


Fundamental Resultant 


Figure 9 shows that for square wave Pa 
a. ss ears a square Wave 


AM, a significant portion of the component 
modulation is contained in the first few 
harmonics which comprise the wave. There are 
twice as many sidebands or spectral lines as there NAY! AYA 
are harmonics (one on the plus and one on the 3rd Harmonic 5th Harmonic 


minus side of the carrier), Each sideband 
represents a sine wave at a frequency equal to the Figure 9. Square Wave Consisting of Sinewave 
difference between the spectral line and f.. Harmonics. 
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A figure similar to Figure 9 can be created for any rectangular wave. The relative amplitude of 
the time domain sine wave components are computed using equation [1]. Each is constructed such that at 
the midpoint of the pulse the sine wave passes through a maximum (or minimum if the coefficient is 
negative) at the same time. It should be noted that the “first” harmonic created using this formula is NOT 
the carrier frequency, f., of the modulated signal, but at F, + Fam. 


While equation [1] is for rectangular waves only, similar equations can be constructed using 
Fourier coefficients for other waveforms, such as triangular, sawtooth, half sine, trapezoidal, and other 
repetitive geometric shapes. 


PRI Effects - If the PW remains constant but PRI increases, the number of sidelobes remains the 
same, but the number of spectral lines gets denser (move closer together) and vice versa (compare 
Figures 7 and 8). The spacing between the spectral lines remains constant with constant PRI. 


Pulse Width (PW) Effects - If the PRI remains constant, but the PW increases, then the lobe 
width decreases and vice versa. If the PW approaches PRI, the spectrum will approach “one lobe,” Le., a 
single spectral line. The spacing of the lobes remains constant with constant PW. 


RF Measurements - If the receiver bandwidth is smaller than the PRF, the receiver will respond to 
one spectral line at a time. If the receiver bandwidth is wider than the PRF but narrower than the 
reciprocal of the PW, the receiver will respond to one spectral envelope at a time. 


Jet Engine Modulation (JEM) 


Section 2-6 addresses the Doppler shift in a 


transmitted radar signal caused by a moving target. FREQUENCY DOMAIN 
The amount of Doppler shift is a function of radar setoeen 16 cis g 

carrier frequency and the speed of the radar and radar from a = 

target. Moving or rotating surfaces on the target es 

will have the same Doppler shift as the target, but balloon. 

will also impose AM on the Doppler shifted return Reflection from a 

(see Figure 10). Reflections off rotating jet engine encore 3 

compressor blades, aircraft propellers, ram air 400 Mts tmaMda = af 14 KHZ 
turbine (RAT) propellers used to power aircraft recive ae < 

pods, helicopter rotor blades, and _ protruding 10 GHz 
surfaces of automobile hubcaps will all provide a aoroeoene 3 

chopped reflection of the impinging signal. The moving at 400 kts 

reflections are characterized by both positive and arte eke roles E 


negative Doppler sidebands corresponding to the 
blades moving toward and away from the radar 
respectively. 


Frequency 


Figure 10. Doppler Return and JEM. 


Therefore, forward/aft JEM does not vary 

with radar carrier frequency, but the harmonics contained in the sidebands are a function of the PRF of 
the blade chopping action and its amplitude is target aspect dependent, i.e., blade angle, intake/exhaust 
internal reflection, and jet engine cowling all effect lateral return from the side. If the aspect angle is too 
far from head-on or tail-on and the engine cowling provides shielding for the jet engine, there may not be 
any JEM to detect. On the other hand, JEM increases when you are orthogonal (at a right angle) to the 
axis of blade rotation. Consequently for a fully exposed blade as in a propeller driven aircraft or 
helicopter, JEM increases with angle off the boresight axis of the prop/rotor. 
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TRANSFORMS / WAVELETS 


Transform Analysis 


Signal processing using a transform analysis for calculations is a technique used to simplify or 
accelerate problem solution. For example, instead of dividing two large numbers, we might convert them 
to logarithms, subtract them, then look-up the anti-log to obtain the result. While this may seem a three- 
step process as opposed to a one-step division, consider that long-hand division of a four digit number by 
a three digit number, carried out to four places requires three divisions, 3-4 multiplication’s, and three 
subtractions. Computers process additions or subtractions much faster than multiplications or divisions, 
so transforms are sought which provide the desired signal processing using these steps. 


Fourier Transform 


Other types of transforms include the Fourier FUNDAMENTAL 
transform, which is used to decompose or separate a waveform 
into a sum of sinusoids of different frequencies. It transforms 
our view of a signal from time based to frequency based. 
Figure 1 depicts how a square wave is formed by summing 
certain particular sine waves. The waveform must be 
continuous, periodic, and almost everywhere differentiable. FIFTH HARMONIC 
The Fourier transform of a sequence of rectangular pulses is a 
series of sinusoids. The envelope of the amplitude of the 
coefficients of this series is a waveform with a Sin X/X shape. SUM - Approximation of 
For the special case of a single pulse, the Fourier series has an ia as aca 
infinite series of sinusoids that are present for the duration of 
the pulse. 


THIRD HARMONIC 


Figure 1. Harmonics. 
Digital Sampling of Waveforms 


To process a signal digitally, 
we need to sample the signal 
frequently enough to create a 
complete “picture” of the signal. 
The discrete Fourier transform (DFT) 
may be used in this regard. Samples 
are taken at uniform time intervals as 
shown in Figure 2 and processed. 


Figure 2. Waveform Sampling. 


If the digital information is Samples Sum Results 
multiplied by the Fourier coefficients, a aed a Digital x1 Cos (w) 
digital filter is created as shown Figure 3. ! | | ! Filter abi aa 
If the sum of the resultant components is -»| T le SDIEP een 
zero, the filter has ignored (notched out) Xy cos(yw) 
that frequency sample. If the sum is a Filter Coefficients 
relatively large number, the filter has cos (w) 
passed the signal. With the single sinusoid cas (26) 
shown, there should be only one resultant. 
(Note that being “zero” and relatively large cos(yw) 


cos (Sw) 


Figure 3. Digital Filtering. 
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may just mean below or above 
the filter’s cutoff threshold.) 


Figure 4 depicts the 


a i Nia 


Wy 


process __ pictorially: The 
vectors in the figure just 
happen to be pointing in a 
cardinal direction because the 
strobe frequencies are all wecare 

At 


“Strobe Light" 
Filters 400 He 


PAN PAN 


200 Hz 


Ny 
YES 


300 Hz 400 Hz 


multiples of the vector (phasor) 
rotation rate, but that is not 
normally the case. Usually the 
vectors will point in a number 
of different directions, with a 
resultant in some direction 
other than straight up. 


300 Hz 
Represents 
Signal of 
Interest 
0.02 sec = 2 strobes 


Filter Integration over a 0.02 second interval 


In addition, sampling 


normally has to taken at or 
above twice the rate of interest 


Aepedey =o 


bo 4 


0.02 sec = 4 strobes 


0.02 sec = 6 strobes 0.02 sec = 8 strobes 


Only the 300 Hz 
Filter adds appreciably 
in Phase 


hes oe 


- =0 
Fg 


Figure 4. Phasor Representation. 


(also known as the Nyquist rate), otherwise ambiguous results may be obtained. Figure 4 is under- 
sampled (for clarity) and consequently does not depict typical filtering. 


Fast Fourier Transforms 


One problem with this type of processing is the large number of additions, subtractions, and 
multiplications which are required to reconstruct the output waveform. The Fast Fourier transform (FFT) 


was developed to reduce this problem. 


It recognizes that because the filter coefficients are sine and 


cosine waves, they are symmetrical about 90, 180, 270, and 360 degrees. They also have a number of 
coefficients equal either to one or zero, and duplicate coefficients from filter to filter in a multibank 
arrangement. By waiting for all of the inputs for the bank to be received, adding together those inputs for 


which coefficients are the same before performing 
multiplications, and separately summing those combinations 
of inputs and products which are common to more than one 
filter, the required amount of computing may be cut 
drastically. 


e The number of computations for a DFT is on the 
order of N squared. 


e The number of computations for a FFT when N is 
a power of two is on the order of N log, N. 


For example, in an eight filter bank, a DFT would 


require 512 computations, while an FFT would only require 
56, significantly speeding up processing time. 
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Figure 5. Windowed Fourier 
Transform. 


Windowed Fourier Transform 


The Fourier transform is continuous, so a windowed Fourier transform (WFT) is used to analyze 
non-periodic signals as shown in Figure 5. With the WFT, the signal is divided into sections (one such 
section is shown in Figure 5) and each section is analyzed for frequency content. If the signal has sharp 
transitions, the input data is windowed so that the sections converge to zero at the endpoints. Because a 
single window is used for all frequencies in the WFT, the resolution of the analysis is the same (equally 
spaced) at all locations in the time-frequency domain. 


The FFT works well for signals with smooth or uniform frequencies, but it has been found that 
other transforms work better with signals having pulse type characteristics, time-varying (non-stationary) 
frequencies, or odd shapes. 


The FFT also does not distinguish sequence or timing information. For example, if a signal has 
two frequencies (a high followed by a low or vice versa), the Fourier transform only reveals the 
frequencies and relative amplitude, not the order in which they occurred. So Fourier analysis works well 
with stationary, continuous, periodic, differentiable signals, but other methods are needed to deal with 
non-periodic or non-stationary signals. 


Wavelet Transform 


Low High 
The Wavelet transform has _ been frequencies fre quencies 
evolving for some time. Mathematicians are better | | are better 
theorized its use in the early 1900’s. While the fr solved in GW resolved in 
. : : requency [| 
Fourier transform deals with transforming the Yj, 


time domain components to frequency domain 
and frequency analysis, the wavelet transform 
deals with scale analysis, that is, by creating 
mathematical structures that provide varying 
time/frequency/amplitude slices for analysis. 
This transform is a portion (one or a few cycles) 
of a complete waveform, hence the term 
wavelet. 
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The wavelet transform has the ability to 
identify frequency (or scale) components, 
simultaneously with their location(s) in time. 
Additionally, computations are directly 
proportional to the length of the input signal. Figure 6. Wavelet Transform. 
They require only N multiplications (times a 
small constant) to convert the waveform. For 
the previous eight filter bank example, this would be about twenty calculations, vice 56 for the FFT. 


In wavelet analysis, the scale that one uses in looking at data plays a special role. Wavelet 
algorithms process data at different scales or resolutions. If we look at a signal with a large “window,” 
we would notice gross features. Similarly, if we look at a signal with a small “window,” we would notice 
small discontinuities as shown in Figure 6. The result in wavelet analysis is to “see the forest and the 
trees.” A way to achieve this is to have short high-frequency fine scale functions and long low-frequency 
ones. This approach is known as multi-resolution analysis. 
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For many decades, scientists have wanted more appropriate functions than the sines and cosines 
(base functions) which comprise Fourier analysis, to approximate choppy signals. (Although Walsh 
transforms work if the waveform is periodic and stationary). By their definition, sine and cosine 
functions are non-local (and stretch out to infinity), and therefore do a very poor job in approximating 
sharp spikes. But with wavelet analysis, we can use approximating functions that are contained neatly in 
finite (time/frequency) domains. Wavelets are well-suited for approximating data with sharp 
discontinuities. 


The wavelet analysis procedure is to adopt a wavelet prototype function, called an “analyzing 
wavelet” or “mother wavelet.” Temporal analysis is performed with a contracted, high-frequency version 
of the prototype wavelet, while frequency analysis is performed with a dilated, low-frequency version of 
the prototype wavelet. Because the original signal or function can be represented in terms of a wavelet 
expansion (using coefficients in a linear combination of the wavelet functions), data operations can be 
performed using just the corresponding wavelet coefficients as shown in Figure 7. 


If one further chooses the 


best wavelets adapted to the data, or Samples 

truncates the coefficients below some x1 2X4 KS Digital Sum Results 
given threshold, the data is sparsely Filter pane 
represented. This “sparse coding” Multiplication Depending on 
aes wavelets an sscalleit tool a —| T — : ae 

the field of data compression. For nee 

instance, the FBI uses wavelet coding Spacing 


Wavelet Coefficients 


to store fingerprints. Hence, the Wilea-cinttos) 


concept of wavelets is to look at a 


signal at various scales and analyze it Figure 7. Wavelet Filtering. 
with various resolutions. 


Analyzing Wavelet Functions : : ; 
Daubechies Wavelet Coifman Wavelet (Coiflet) 

Fourier transforms deal with 

just two basis functions (sine and 
cosine), while there are an infinite 
number of wavelet basis functions. 
The freedom of the analyzing 
wavelet is a major difference 
between the two types of analyses 
and is important in determining the Harr Wavelet Symmlet Wavelet 
results of the analysis. The “wrong” 
wavelet may be no better (or even 
far worse than) than the Fourier 
analysis. A successful application 
presupposes some expertise on the 
part of the user. Some prior 
knowledge about the signal must 
generally be known in to select the 


most suitable distribution and adapt Figure 8. Sample Wavelet Functions. 
the parameters to the signal. Some 


Amplitude 
Amplitude 


Amplitude 
Amplitude 
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of the more common ones are shown in Figure 8. There are several wavelets in each family, and they 
may look different than those shown. Somewhat longer in duration than these functions, but significantly 
shorter than infinite sinusoids is the cosine packet shown in Figure 9. 


Wavelet Comparison With Fourier Analysis 


While a typical Fourier transform provides frequency content information for samples within a 
given time interval, a perfect wavelet transform records the start of one frequency (or event), then the start 
of a second event, with 


amplitude added to or | ANALYZING WAVELET FUNCTION 
subtracted from, the base event. (Cosine Packet) INPUT WAVEFORM 


Example 1. 


Wavelets are especially 
useful in analyzing transients 
or time-varying signals. The 


a 
a= 
= 
= 
a 
é 
= 


input signal shown in Figure 9 Time (Sec) 0.26 0.5 0.75 
consists of a sinusoid whose Timed pee) 
frequency changes in stepped POWER SPECTRUM TIME - FREQUENCY PLOT 


increments over time. The 
power of the spectrum is also 
shown. Classical Fourier 
analysis will resolve the 
frequencies but cannot provide 
any information about the 


Frequency (Hz) 
Frequency (Hz) 


-80 40 


times at which each occurs. Amplitude (dB) Time (Sec) 
Wavelets provide an efficient 
means of analyzing the input Figure 9. Sample Wavelet Analysis. 


signal so that frequencies and 

the times at which they occur can be resolved. Wavelets have finite duration and must also satisfy 
additional properties beyond those normally associated with standard windows used with Fourier 
analysis. The result after the wavelet transform is applied is the plot shown in the lower right. The 
wavelet analysis correctly resolves each of the frequencies and the time when it occurs. A series of 
wavelets is used in example 2. 
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Example 2. 


High Paes Filter OUTPUTS of FILTERS 
(HPF) 


Figure 10 shows the With No Noise Input 
input of a clean signal, and one 
with noise. It also shows the 
output of a number of “filters” 
with each signal. A 6 dB S/N 
improvement can be seen from 


the d4 output. (Recall from | wiincenbel 

Section 4.3 that 6 dB ; dab 4108 
corresponds to doubling of Signal Without Noise ' ieemaasinaiee 
detection range.) In the filter Pit i 1S annem en 
cascade, the HPFs and LPFs Palen 4 ci Riemann 
are the same at each level. The Signal With -5 dB Noise $ cocina by2 penne, 
wavelet shape is related to the ea coha\ tn BAHU, 


HPF and LPF in that it is the 
“impulse response” of an 
infinite cascade of the HPFs 
and LPFs. Different wavelets have different HPFs and LPFs. As a result of decimating by 2, the number 
of output samples equals the number of input samples. 


Figure 10. Example 2 Analysis Wavelet. 


Wavelet Applications 


Some fields that are making use of wavelets are: astronomy, acoustics, nuclear engineering, 
signal and image processing (including fingerprinting), neurophysiology, music, magnetic resonance 
imaging, speech discrimination, optics, fractals, turbulence, earthquake-prediction, radar, human vision, 
and pure mathematics applications. 


See Andrew Bruce, David Donoho, and Hong-Ye Gao, “Wavelet Analysis,” IEEE Spectrum, 
Vol. 33 No. 10, October 1996. 
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ANTENNAS 


Antenna Introduction / Basics 


soabavsaasboa sian cecavsad oss dessuloe$e vas obs dias sheauen cosauzad oak caauubedttemashoamianigecsesedeetnnedoctdelantis 3-1 
1876) E1471 8 (0) # Ie meaner ever Te re ree Pa eg Te oe I SR a ed oe ee ee ee 3-2 
Radiator Pattern tis caccek se etid so cecek atin dard uceetatealuc tatoos week te abccsdoiveea cand uccseste steak ibb acta vebtcs Suivsk setae Cok lod aeati ete 3-3 
Frequency / Phase Effects of Anteninas............cccceccccessessseesceeseeeseeeseecnaecsecesecesecesecseeeeeeecseecsaecssecsseceseeeaeens 3-4 
Antenna: cat Field iiasceses ockaccovenes favs seedes sea sGck ob esk So eehak oc tek oe eas bk hehe eee h at os NE SER eA av seek hoods 3-5 
Radiation Hazards 35 es s5ys Fees Ss ets his eS teecec b vse es oecav a Tes aR e T aee 3-6 
Active Electronically Scanned Arrays (AESA) ......cccccccccssscesecessceseceseeseeeeneeeeneeeseeeseecseecsaecsaecaeceaeenseenaeeaaes 3-7 
Fractal Antennas \rcsss:icc.h ssctecasbacesiaverioesessndetean tac lessa ong B Ae osheeeesot law ora Sesh na gb osha ONDA DAN SRS DATO OR 3-8 


3-0.1 


This page intentionally left blank. 


3-0.2 


ANTENNA INTRODUCTION / BASICS 
Rules of Thumb: 


1. The power gain of an antenna with losses, excluding input impedance pyere py 8 and ¢ are the elev &az 
mismatch, is given by: 


another is : beamwidths in degrees. 
a nA = Efficiency For approximating an antenna pattern with : 
Gx— Where A= Physical aperturearea gsi 2kn (1) A rectangle; X = 41253, 1 yyieq = 0.7 
A= wavelength BWy BWo (2) An ellipsoid; X = 52525, Nypicat = 9.55 
2. Directive gain of rectangular X-Band Aperture 
G=1.4LW Where: Length (L) and Width (W) are in cm 


3. Power gain of Circular X-Band Aperture 
G=d’y Where: d= antenna diameter in cm 
n = aperture efficiency 


3. dB Beamwidth 


4 power 
i es a * a “ : Se ase . 707 volta 
4. Directive gain of an imaginary isotropic antenna radiating in a eee 


uniform spherical pattern is one (0 dB). 


Antenna 
Radiation 
Pattern 


Peak power 


5. Antenna with a 20 degree beamwidth has approximately a 20 dB _tofirst nul 
directive gain. 


6. 3 dB beamwidth is approximately equal to the angle from the peak 
of the power to the first null (see figure at right). 


7. Parabolic Antenna Beamwidth: BW = 704 


d 


Where: BW = antenna beamwidth; %=wavelength; d= antenna diameter. 


The antenna equations which follow relate to Figure | as 
a typical antenna. In Figure 1, BW, is the azimuth beamwidth and 
BW, is the elevation beamwidth. Beamwidth is normally 
measured at the half-power or -3 dB point of the main lobe unless 
otherwise specified. See Glossary. 

BWa 

The gain or directivity of an antenna is the ratio of the 
radiation intensity in a given direction to the radiation intensity Figure 1. Antenna Aperture. 
averaged over all directions. 

Quite often directivity and gain are used interchangeably and it sometimes leads to overly 
optimistic antenna performance estimations. The difference is that directivity is based solely on antenna 
pattern shape estimation where antenna losses such as dielectric, ohmic resistance, and polarization 
mismatch are neglected. If these losses are included in the antenna gain calculations, the antenna gain is 
then referred to as the power gain. Moreover, if additional impedance mismatch or VSWR losses are 
included in the antenna system gain estimation, the antenna gain calculations are then referred to as the 
realized gain. However, using directive gain (or directivity) calculations is very convenient in practice for a 
first order idealized antenna performance estimation. 
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Normalizing a radiation pattern by the integrated total power yields the directivity of the antenna. 


This concept in shown in equation form by: 


0<¢< 360° 


D(6,¢)=10 Loe] ae 


Where D(8,@) is the directivity in 
dB, and the radiation pattern power in a 
specific direction is P,(0,0), which is 
normalized by the total integrated 
radiated power. Another important 
concept is that when the angle in which 
the radiation is constrained is reduced, the 
directive gain goes up. For example, 
using an isotropic radiating source, the 
gain would be 0 dB by definition (Figure 
2(a)) and the power density (Py) at any 
given point would be the power in (Pin) 
divided by the surface area of the 
imaginary sphere at a distance R from the 
source. If the spacial angle was 
decreased to one hemisphere (Figure 
2(b)), the power radiated, P;,, would be 
the same but the area would be half as 
much, so the gain would double to 3 dB. 


I] Pin(0,6) Sin 6 dO dd 


(9.6) 
0<@< 180° 


(a) SPHERE (Isotropic source) 


(b) HEMISPHERE 


Figure 2. Notional Representation of Directive Antenna Gain. 


Likewise if the angle is a quarter sphere, (Figure 2(c)), the gain would be 6 dB. Figure 2(d) shows a pencil 
beam. The gain is independent of actual power output and radius (distance) at which measurements are 


taken. 


Real antennas are different, 


however, and do not have an ideal 
radiation distribution. Energy varies 
with angular displacement and losses 
occur due to sidelobes. However, if 
we can measure the pattern, and 
determine the beamwidth we can use 
two (or more) ideal antenna models to 
approximate a real antenna pattern as 
shown in Figure 3. 


Assuming the antenna pattern 
is uniform, the gain is equal to the area 


IDEAL ANTENNA PATTERN 


30 Views °D Views 
Blip tical 
Rectangular 


hiodel 


eee] | 


REAL AN TENN AP ATTERM 


(measured atthe O45 powerord 707 voltage points) 


of the isotropic sphere (4mr’) divided 
by the sector (cross section) area. 


Area of Sphere 


Figure 3. Antenna Beamwidth. 


[2] 


Area of Antenna pattern 


It can be shown that: 
41 


G »—————_ 
BW 6a BW oe 


£0 (radians) 


41 


B Ws az= Azmith beamwidth in radians 


[3] 


here : 
BWo el= Elevation beamwidth in radians 
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From this point, two different models are presented: 


(1) Approximating an antenna pattern using an elliptical area, and 
(2) Approximating an antenna pattern using a rectangular area. 


Approximating the antenna pattern as an elliptical area: 


Where 8=BVV,, and d= BY, 


Area of ellipse = 2 a b =a (r sin 0)/2 |[ (r sin @)/2 |= (a r sin 8 sin )/4 


Area of Sphere Se) 4 «16 
Area of Antenna pattern ae r sindsing) sin@sing 


For small angles, sin @ = 9 in radians, so: 
ns aa 16 _ 16 s sm) ___ 52525. 52525 [4] 
singsinO @O/(radians) ¢0\ 2n2an ~ O (degrees)  BW5 BW (degrees) 


The second term in the equation above is very close to equation [3]. 

For a very directional radar dish with a beamwidth of 1° and an average efficiency of 55%: 
Ideally: G = 52525, or in dB form: 10 log G =10 log 52525 = 47.2 dB 

With efficiency taken into account, G = 0.55(52525) = 28888, or in log form: 10 log G = 44.6 dB 


Approximating the antenna pattern as a rectangular area: 


a=rsin®, b=rsing, area=ab=r sin@ sing 


Area of Sphere _ 4m — 42 


Area of Antenna pattern’ y? sin@sing sin@sing 


Where 8=BW,, and d= BW, For small angles, sin @ = @ in radians, so: 
The second term in the equation above is identical to equation [3]. 
— 4am | 41 £5 41253 = 41253 
singsin@ @O/(radians) ¢O0\ 2722 ~ 0 (degrees) BW 5 BW. (degrees) 
: 41253 : : 
Converting to dB, Gyax (dB) = 10 Log] ————— | with BW, and BW in degrees [6] 
BW 5BWo 


For a very directional radar dish with a beamwidth of 1° and an average efficiency of 70%: 
Ideally (in dB form): 10 log G =10 log 41253 = 46.2 dB. 
With efficiency taken into account, G = 0.7(41253) = 28877, or in log form: 10 log G = 44.6 dB 


Comparison between elliptical 
and__rectangular__areas__ for 


antenna pattern models: 

By using the rectangular model 
there is a direct correlation 
between the development of 
gain in equation [5] and the ideal 
gain of equation [3]. The 
elliptical model has about one es a 
dB difference from the ideal ‘poeunsa Menielh 
calculation, but will yield the 
same real antenna gain when 
appropriate efficiencies are 
assumed. 


= 
an] 
! 
z= 
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= 
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ra 
ia 
= 
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s 


0 30 40 50 60 70 80 390 
SECTOR SIZE — Degrees - (6 = B) 
906 1600 2500 3600 4900 6400 8100 10000 
Times @ Value (use if not equal) 


The upper plot of Figure 4 
shows the gain for an ideal Figure 4. Antenna Sector Size vs. Gain. 

antenna pattern using the 

elliptical model. The middle 

plot shows the gain for an ideal antenna using the rectangular model. The lower plot of Figure 4 shows the 
gain of a typical real antenna (rectangular model using an efficiency of 70% or elliptical model using an 
efficiency of 47%). 


Gain as a function of i: 

When 0 = 0, each wave source in Figure 5 is in phase 
with one another and a maximum is produced in that ANTENNA BORESIGHT 
direction. 


Conversely, nulls to either side of the main lobe will 
occur when the waves radiating from the antenna 
cancel each other. The first null occurs when there is 
a phase difference of 4/2 in the wave fronts 
emanating from the aperture. To aid in visualizing 
what happens, consider each point in the antenna 
aperture, from A to C in Figure 5, as a point source 
of a spherical wave front. If viewed from infinity, 
the electromagnetic waves from each point interfere 
with each other, and when, for a particular direction, 
§ in Figure 5, each wave source has a corresponding 
point that is one-half wavelength out of phase, a null 
is produced in that direction due to destructive 
interference. 


Figure 5. Directional Gain vs. Wavelength. 


In Figure 5, the wave emanating from point A is out of phase with the wave from point B by one-half of a 
wavelength. Hence, they cancel. Similarly, a point just to the right of point A cancels with a point just to 
the right of point B, and so on across the entire aperture. Therefore, the first null in the radiation pattern is 
given by: 


Sin 9 = A/L and, in radians, 0 = A/L (for small angles) [7] 
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As the angle off boresight is increased beyond the first null, the intensity of the radiation pattern rises then 
falls, until the second null is reached. This corresponds to a phase difference of two wavelengths between 
the left and right edges of the aperture. In this case, the argument proceeds as before, except now the 
aperture is divided into four segments (point A canceling with a point halfway between A and B, and so on). 


The angle 0 is the angle from the center (maximum) of the radiation pattern to the first null. The null-to-null 
beam width is 28. Generally, we are interested in the half-power (3 dB) beamwidth. It turns out that this 
beamwidth is approximately one-half of the null-to-null beamwidth, so that: 


BWs3 ap & (%2)(20) = A/L [3] 


Therefore, beamwidth is a function of the antenna dimension “L” and the wavelength of the signal. It can 
be expressed as follows: Note: for circular antennas, L in the following equations = diameter 


BWo(az) = WLaz ere aNd BWocern = Le ett [9] 


Substituting the two variations of equation [9] into equation [3] and since La, eg times Le es = Ac (effective 
capture area of the antenna), we have: 


41 = 41 Laz Lei = 4n Ae [10] 


Gr . 2 2 
BW 4 BW 9 (radians) A A 
Note: Equation is approximate since aperture efficiency isn’t included as is done later in equation [12]. 


The efficiency (discussed later) will reduce the gain by a factor of 30-50%, i.e. real gain = .5 to .7 times 
theoretical gain. 


Unity Gain Antenna. 

If a square antenna is visualized and G=1, Ap=A’/ 4a. When a dimension is greater than 0.28 4 (~“%A ) it is 
known as an electrically large antenna, and the antenna will have a gain greater than one (positive gain 
when expressed in dB). Conversely, when the dimension is less than 0.28 i (~'4A )(an electrically small 
antenna), the gain will be less than one (negative gain when expressed in dB). Therefore, a unity gain 
antenna can be approximated by an aperture that is “4A by ‘AA. 


Beamwidth as a Function of Aperture Length 
It can be seen from Figure 5, that the wider the antenna aperture (L), the narrower the beamwidth will be for 


the same A. Therefore, if you have a rectangular shaped horn antenna, the radiation pattern from the wider 
side will be narrower than the radiation pattern from the narrow side. 


APERTURE EFFICIENCY, y 


The Antenna Efficiency, 1, is a factor which includes all reductions from the maximum gain. 1 can be 
expressed as a percentage, or in dB. Several types of “loss” must be accounted for in the efficiency, 1: 


(1) Illumination efficiency which is the ratio of the directivity of the antenna to the directivity 
of a uniformly illuminated antenna of the same aperture size, 
(2) Phase error loss or loss due to the fact that the aperture is not a uniform phase surface, 


(3) Spillover loss (Reflector Antennas) which reflects the energy spilling beyond the edge of 
the reflector into the back lobes of the antenna, 
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(4) Mismatch (VSWR) loss, derived from the reflection at the feed port due to impedance 
mismatch (especially important for low frequency antennas), and 
(5) RF losses between the antenna and the antenna feed port or measurement point. 


The aperture efficiency, Na, is also known as the illumination factor, and includes items (1) and (2) above; it 
does not result in any loss of power radiated but affects the gain and pattern. It is nominally 0.6-0.8 for a 
planer array and 0.13 to 0.8 with a nominal value of 0.5 for a parabolic antenna, however n can vary 
significantly. Other antennas include the spiral (.002-.5), the horn (.002-.8), the double ridge horn 
(.005-.93), and the conical log spiral (.0017-1.0). 


Items (3), (4), and (5) above represent RF or power losses which can be measured. The efficiency varies 


and generally gets lower with wider bandwidths. Also note that the gain equation is optimized for small 
angles - see derivation of wavelength portion of equation [7]. This explains why efficiency also gets lower 
for wider beamwidth antennas. 


EFFECTIVE CAPTURE AREA 


Effective capture area (A.) is the product of the physical aperture area (A) and the aperture efficiency (n) or: 


2: 
A= A=2° [11] 


GAIN AS A FUNCTION OF APERTURE EFFICIENCY 


The Gain of an antenna with losses is given by: 


n= Aperture Efficiency 
G= 4nmnA 


2 


[12] 


WhereA = Physical aperture area 


A= wavelength 
Note that the gain is proportional to the aperture area and inversely proportional to the square of the 
wavelength. For example, if the frequency is doubled, (half the wavelength), the aperture could be 
decreased four times to maintain the same gain. 
BEAM FACTOR 
Antenna size and beamwidth are also related by the beam factor defined by: 


Beam Factor = (D/A)-(Beamwidth) where D = antenna dimension in wavelengths. 


The beam factor is approximately invariant with antenna size, but does vary with type of antenna aperture 
illumination or taper. The beam factor typically varies from 50-70°. 


APERTURE ILLUMINATION (TAPER) 


The aperture illumination or illumination taper is the variation in amplitude across the aperture. This 
variation can have several effects on the antenna performance: 


(1) reduction in gain, 
(2) reduced (lower) sidelobes in most cases, and 
(3) increased antenna beamwidth and beam factor. 


Tapered illumination occurs naturally in reflector antennas due to the feed radiation pattern and the 
variation in distance from the feed to different portions of the reflector. Phase can also vary across the 
aperture which also affects the gain, efficiency, and beamwidth. 


CIRCULAR ANTENNA GAIN 
Solving equation [12] in dB, for a circular antenna with area 1D7/4, we have: 

10 Log G = 20 Log (D/A) + 10 Log (n) + 9.94 dB; where D = diameter [13] 
This data is depicted in the nomograph of Figure 6. For example, a six foot diameter antenna operating at 


9 GHz would have approximately 44.7 dB of gain as shown by the dashed line drawn on Figure 6. This 
gain is for an antenna 100% efficient, and would be 41.7 dB for a typical parabolic antenna (50% efficient). 
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Figure 6. Antenna Gain Nomograph. 
An example of a typical antenna (with losses) showing the variation of gain with frequency is depicted in 


Figure 7, and the variation of gain with antenna diameter in Figure 8. The circle on the curves in Figure 7 
and 8 correspond to the Figure 6 example and yields 42 dB of gain for the 6 ft dish at 9 GHz. 
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Example Problem: If the two antennas in the drawing are “welded” together, how much power will be 
measured at point A? (Line loss L; = L, = 0.5, and 10log L; or L2 = 3 dB) 


Multiple choice: 
A. 16dBm b. 28 dBm c.4dBm d. 10 dBm e.<4dBm 


Answer: +10 dBm Signal 


The antennas do not act as they normally would since the antennas are operating in the near field. They act 
as inefficient coupling devices resulting in some loss of signal. In addition, since there are no active 
components, you cannot end up with more power than you started with. The correct answer is 
“e. <4 dBm.” 


10 dBm - 3 dB - small loss -3 dB = 4 dBm - small loss 


If the antennas were separated by 5 ft and were in the far field, the antenna gain could be used with space 
loss formulas to calculate (at 5 GHz): 10 dBm - 3 dB + 6 dB - 50 dB (space loss) + 6 dB -3 dB =-34 dBm (a 
much smaller signal). 
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Figure 8. Gain of a Typical Dish at 9 GHz (With Losses). 
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POLARIZATION 


Table 1 shows the theoretical ratio of power transmitted between antennas of different 
polarization. These ratios are seldom fully achieved due to effects such as reflection, refraction, and other 
wave interactions, so some practical ratios are also included. 


Table 1. Polarization Loss for Various Antenna Combinations. 


Transmit Ratio of Power Received to Maximum Power 


Becoive Stennis ical Spi 
Antenna Theoretical Practical Horn Practical Spiral 


ae Polarization Ratio in as Ratio in as Ratio in 
Polarization 
Vertical Vertical 1 = * N/A 
Vertical | Slant (45° or 135°) 

Vertical | Horizontal 

Vertical | Circular (right-hand or left-hand) 
Horizontal | Horizontal 


| | 

| | - 

| | 

| | 
Horizontal | Slant (45° or 135°) | | 

| | 

| | 

| | 


| 
20dB | 1/ 


Horizontal | Circular (right-hand or left-hand) 
Circular (right-hand) | Circular (right-hand) 

Circular (right-hand) | Circular (left-hand) 20 dB 1/100 
Circular (right or left) | Slant (45° or 135°) - 


* Approximately the same as theoretical. 
Note: Switching transmit and receive antenna polarization will give the same results. 


Lo 
* 
* 
* 


The polarization of Antenna with two 
z a orthogonal conductors 
an electromagnetic wave is 
defined as the orientation of $ 


the electric field vector. Direction 
Recall that the electric field FT Tavel 

vector is perpendicular to 

both the direction of travel ie 
and the magnetic field vector. 
The polarization is described 
by the geometric figure traced 
by the electric field vector 
upon a stationary plane perpendicular to the direction of propagation, as the wave travels through that plane. 
An electromagnetic wave is frequently composed of (or can be broken down into) two orthogonal 
components as shown in Figure 1. This may be due to the arrangement of power input leads to various 
points on a flat antenna, or due to an interaction of active elements in an array, or many other reasons. 


The sum of the E field vectors determines the sense of polarization 


Figure 1. Polarization Coordinates. 


The geometric figure traced by the sum of the electric field vectors over time is, in general, an 
ellipse as shown in Figure 2. Under certain conditions the ellipse may collapse into a straight line, in which 
case the polarization is called linear. 


In the other extreme, when the two components are of equal magnitude and 90° out of phase, the 
ellipse will become circular as shown in Figure 3. Thus linear and circular polarization are the two special 
cases of elliptical polarization. Linear polarization may be further classified as being vertical, horizontal, or 
slant. 


Figure 2 depicts plots of the E field vector while varying the relative amplitude and phase angle of its 
component parts. 
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Ratio of 


Wave is travelling toward viewer - Out of the paper 


Vertical polarization 


Counter Clockwise 


-180° -135° -90° 45° 


Clockwise 


O° 6 6+45°) «6 +90° «6+135° «#+180° 


Phase angle between E Field Vectors 


Figure 2. Polarization as a Function of E, / E, Ratio and Phase Angle. 
Adopted from J.D. Kraus, “Antennas,” 2" ed. Figure 2-37 


For a linearly polarized antenna, the 
radiation pattern is taken both for a co-polarized 
and cross polarized response. The polarization 
quality is expressed by the ratio of these two 
responses. The ratio between the responses must 
typically be great (30 dB or greater) for an 
application such as cross-polarized jamming. 
For general applications, the ratio indicates 
system power loss due to polarization mismatch. 
For circularly polarized antennas, radiation 
patterns are usually taken with a rotating linearly 
polarized reference antenna. The reference 
antenna rotates many times while taking 
measurements around the azimuth of the antenna 
that is being tested. The resulting antenna 
pattern is the linear polarized gain with a cyclic 
ripple. The peak-to-peak value is the axial ratio, 
and represents the polarization quality for a 
circular polarized antenna. The typical RWR 
antenna has a maximum 3 dB axial ratio within 
45° of boresight. 


Figure 3. Circular Polarization — E Field. 


For any antenna with an aperture area, as the aperture is rotated, the viewed dimension along the 
axis remains constant, while the other viewed dimension decreases to zero at 90° rotation. The axial ratio of 
an antenna will get worse as the antenna is rotated off boresight because the field contribution from the axial 
component will remain fairly constant and the other orthogonal component will decrease with rotation. 


The sense of antenna polarization is defined from a viewer positioned behind an antenna looking in 
the direction of propagation. The polarization is specified as a transmitting, not receiving antenna 
regardless of intended use. 


We frequently use “hand rules” to describe the 
sense of polarization. The sense is defined by which 
hand would be used in order to point that thumb in the 


Fingers in 
direction of propagation and point the fingers of the a aa The pie ica 
same hand in the direction of rotation of the E field Of Propagation of Rotation of 
vector. For example, referring to Figure 4, if your thumb Of Wave E Field Vector 


is pointed in the direction of propagation and the rotation 
is counterclockwise looking in the direction of travel, 
then you have left hand circular polarization. 


Optics people view an aperture from the front 
and therefore use the opposite reference. 


The polarization of a linearly polarized horn Figure 4. Left Hand Polarization. 


antenna can be directly determined by the orientation of 
the feed probe, which is in the direction of the E-field. 


In general, a flat surface or sphere will reflect a linearly polarized wave with the same polarization 
as received. A horizontally polarized wave may get extended range because of water and land surface 
reflections, but signal cancellation will probably result in “holes” in coverage. Reflections will reverse the 
sense of circular polarization. 


If the desired antenna is used for receiving a direct transmission as shown in Figure 5, the same 
polarization sense (specified if transmitting) is required for maximum signal reception in this situation. Buy 
two right-hand or two left-hand circularly polarized antennas for this case. When you procure antennas, 
remember that the polarization is specified as if transmitting, regardless of intended use. 


Wave propagation between two identical antennas is analogous to being able to thread a nut from 
one bolt to an identical opposite facing bolt. 


FIAGP ry anema ATIF] RET RHCP 5, amen 


NOTE: This figure depicts an example only, all polarizations can be reversed. 
In either case, the antennas should be identical. 


Figure 5. Same Circular Polarization. 
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If the desired antenna is used for a receiving a wave with a single or odd number of reflections, such as a 
bistatic radar where separate antennas are used for transmit and receive as shown in Figure 6, then 
opposite circularly polarized antennas would be used for maximum signal reception. In this case buy 
antennas of opposite polarization sense (one left hand and one right hand). 


Single 


AAG P rs antenna Reflector 
Targets 
RCVR PG 
Por ag. FetPhte 


A ae or S$ phere 


LHGP AN Kenna 


NOTE: This figure depicts an example only, all polarizations can be reversed. 
In either case, the antennas should have opposite polarization. 


Figure 6. Opposite Circular Polarization. 


In acorner reflector, waves reflect twice before returning to the receiver as shown in Figure 7, consequently 
they return with the same sense as they were transmitted. In this case (or any even number of reflections) 
buy antennas of the same polarization sense. 


= : Corner 
FHGP antenna = Reflector 


Targets 


PG 
ei 


NOTE: This figure depicts an example only, all polarizations can be reversed. 
In either case, the antennas should be identical. 


Figure 7. Circular Polarization With Comer Reflector. 


An aircraft acts as both a corner reflector and a “normal” reflector so the return has mixed 
polarization. Most airborne radars use the same antenna for transmitting and receiving in order to receive 
the corner reflections and help exclude receipt of reflections from rain (single polarization reversal), 
however in doing so there is about a 5-9 dB loss from the ideal receiver case. It should be noted that the 
return from raindrops is attenuated by approximately 20 dB. 


3-2.4 


RADIATION PATTERNS 


The radiation pattern is a graphical depiction of the relative field strength transmitted from or 
received by the antenna. Antenna radiation patterns are taken at one frequency, one polarization, and one 
plane cut. The patterns are usually presented in polar or rectilinear form with a dB strength scale. Patterns 
are normalized to the maximum graph value, 0 dB, and a directivity is given for the antenna. This means 
that if the side lobe level from the radiation pattern were down -13 dB, and the directivity of the antenna was 
4 dB, then the sidelobe gain would be -9 dB. 


Figures 1 to 14 on the pages following depict various antenna types and their associated 
characteristics. The patterns depicted are those which most closely match the purpose for which the given 
shape was intended. In other words, the radiation pattern can change dramatically depending upon 
frequency, and the wavelength to antenna characteristic length ratio. See Section 3-4. Antennas are 
designed for a particular frequency. Usually the characteristic length is a multiple of 1/2 minus 2-15% 
depending on specific antenna characteristics. 


The gain is assumed to mean directional gain of the antenna compared to an isotropic radiator 
transmitting to or receiving from all directions. 


The half-power (-3 dB) beamwidth is a measure of the directivity of the antenna. 


Polarization, which is the direction of the electric (not magnetic) field of an antenna is another 
important antenna characteristic. This may be a consideration for optimizing reception or jamming. 


The bandwidth is a measure of how much the frequency can be Bandwidth 


Ratio 


varied while still obtaining an acceptable VSWR (2:1 or less) and minimizing 
losses in unwanted directions. See Glossary, Section 10. 


A 2:1 VSWR corresponds to a 9.5 dB (or 10%) return loss - see Section 6-2. 


Two methods for computing antenna bandwidth are used: 


Narrowband by %, B= [Fe 100), where Fc = Center frequency 


Fc 


Broadband by ratio, B = Fu 


Fi, 


An antenna is considered broadband if Fy / F, > 2. The table at the 
right shows the equivalency of the two, however the shaded values are not 
normally used because of the aforementioned difference in 
broadband/narrowband. 


Should there be ever a need to express bandwidth of an antenna in one or the other alternative 
formats, a conversion between the two narrowband and broadband bandwidth quantities can be easily 
calculated using the following relationships: 


Calculate broadband ratio B,, given narrowband B%, 


Bup = (200 + B%)/(200 — B%) [1] 
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Calculate narrowband B% given broadband ratio By, 
B% = 200 * (Bbb — 1)/( Bbb + 1) [2] 


For an object that experiences a plane wave, the resonant mode is achieved when the dimension of 
the object is nA/2, where n is an integer. Therefore, one can treat the apertures shown in the following figure 
as half wave length dipole antennas for receiving and reflecting signals. More details are contained in 
Section 8-4. 


“ VERTICAL (Elevation) 


The following lists antenna types by page number. The referenced page shows frequency limits, 
polarizations, etc. 


Type Page Type Page 
4 arm conical spiral 3-3.6 log periodic 3-3.8 
alford loop 3-3.4 loop, circular 3-3.4 
aperture synthesis 3-3.8 loop, alford 3-3.4 
array 3-3.8 loop, square 3-3.4 
axial mode helix 3-3.5 luneberg lens 3-3.9 
biconical w/polarizer 3-3.6 microstrip patch 3-3.9 
biconical 3-3.6 monopole 3-3.3 
cavity backed circuit fed slot  3-3.5 normal mode helix 3-3.5 
cavity backed spiral 3-3.9 parabolic 3-3.7 
circular loop 3-3.4 patch 3-3.9 
conical spiral 3-3.5 reflector 3-3.10 
corner reflector 3-3.9 rhombic 3-3.3 
dipole array, linear 3-3.8 sinuous, dual polarized 3-3.6 
dipole 3-3.3 slot, guide fed 3-3.9 
discone 3-3.4 slot, cavity backed 3-3.9 
dual polarized sinuous 3-3.6 spiral, 4 arm conical 3-3.6 
guide fed slot 3-3.9 spiral, conical 3-3.5 
helix, normal mode 3-3.5 spiral, cavity backed 3-3.5 
helix, axial mode 3-3.5 square loop 3-3.4 
horn 3-3.7 vee 3-3.3 
linear dipole array 3-3.8 yagi 3-3.8 
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Antenna Type Radiation Pattern Characteristics 


Polarization: Linear 
Vertical as shown 


MONOPOLE Elevation: 
o w Typical Half-Power Beamwidth 
Zz ; ) 45 deg x 360 deg 


Typical Gain: 2-6 dB at best 
Bandwidth: 10% or 1.1:1 


Frequency Limit 
Lower: None 
Upper: None 


Remarks: Polarization changes to 
horizontal if rotated to horizontal 


Polarization: Linear 


Vertical as shown 
“12 DIPOLE Elevation: 


Z J Cee Typical Half-Power Beamwidth 
‘ \/ 80 deg x 360 deg 


= ~ & / Typical Gain: 2 dB 
L=~2 Bandwidth: 10% or 1.1:1 


Frequency Limit 
Lower: None 
Upper: 8 GHz (practical limit) 


Remarks: Patter and lobing changes 
significantly with L/f. Used as a gain 
reference <2 GHz. 


Polarization: Linear 
Vertical as shown 


Typical Half-Power Beamwidth 
60 deg x 60 deg 

Elevation & : ; 

Azimuth: Typical Gain: 2to7 dB 


Bandwidth: "Broadband" 


Frequency Limit 
Lower: 3 MHz 
Upper: 500 MHz (practical limits) 


Remarks: 24KHz versions are known to 
exist. Terminations may be used to 
reduce backlobes. 


RHOMBIC Polarization: Linear 
Vertical as shown 


Typical Half-Power Beamwidth 


Elevation & 60 deg x 60 deg 


Azimuth: Typical Gain: 3 dB 


Bandwidth: "Broadband" 


Frequency Limit 
Lower: 3 MHz 
Upper: 500 MHz 


Remarks: Termination resistance 
used to reduce backlobes. 


Figure 2. Vee and Rhombic Antenna Characteristics. 
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Z 


CIRCULAR LOOP Elevation: 
(Small) oe a 
Zz Y 


Azimuth: 


Z 


Elevation: 
aw Y 


SQUARE LOOP 
(Small) Z 


Radiation Pattern 


Elevation: 


Azimuth: 


ALFORD LOOP Elevation: 


Z 


Antenna Type Radiation Pattern Characteristics 


Polarization: Linear 
Horizontal as shown 


Typical Half-Power Beamwidth: 
80 deg x 360 deg 


Typical Gain: -2 to 2 dB 
Bandwidth: 10% or 1.1:1 
Frequency Limit: 


Lower: 50 MHz 
Upper: 1 GHz 


Polarization: Linear 
Horizontal as shown 


Typical Half-Power Beamwidth: 
100 deg x 360 deg 


Typical Gain: 1-3 dB 
Bandwidth: 10% or 1.1:1 
Frequency Limit: 


Lower: 50 MHz 
Upper: 1 GHz 


Characteristics 


Polarization: Linear 
Vertical as shown 


Typical Half-Power Beamwidth: 
20-80 deg x 360 deg 


Typical Gain: 0-4 dB 
Bandwidth: 100% or 3:1 
Frequency Limit: 


Lower: 30 MHz 
Upper: 3 GHz 


Polarization: Linear 
Horizontal as shown 


Typical Half-Power Beamwidth: 
80 deg x 360 deg 


Typical Gain: -1 dB 
Bandwidth: 67% or 2:1 
Frequency Limit: 


Lower: 100 MHz 
Upper: 12 GHz 


Figure 4. Discone and Alford Loop Antenna Characteristics. 


3-3.4 


Antenna Type Radiation Pattern Characteristics 


Polarization: Circular 
AXIAL MODE HELIX Left hand as shown 


Z 


Typical Half-Power Beamwidth: 


diaaHX, spacing Elevation & 50 deg x 50 deg 
BY4 Azimuth ‘ ; 
| j< Typical Gain: 10 dB 


Bandwidth: 52% or 1.7:1 


Frequency Limit 
Lower: 100 MHz 
Upper: 3 GHz 


Remarks: Number of loops >3 


Z Polarization: 


NORMAL MODE HELIX Elevation: Circular - with an ideal pitch to 
Z aa diameter ratio. 
Y 


Typical Half-Power Beamwidth: 
60 deg x 360 deg 


Azimuth: \ Typical Gain: 0 dB 
Bandwidth: 5% or 1.05:1 
Frequency Limit 


Lower: 100 MHz 
Upper: 3 GHz 


Figure 5. Axial Mode Helix and Normal Mode Helix Antenna Characteristics. 


Antenna Type Radiation Pattern Characteristics 


CAVITY BACKED 


SPIRAL (Flat Helix) [Se tee ions Cteult 


Elevation & Typical Half-Power Beamwidth: 
Azimuth 60 deg x 90 deg 


Typical Gain: 2-4 dB 


Bandwidth: 160% or 9:1 


Frequency Limit: 
Lower: 500 MHz 
Upper: 18 GHz 


CONICAL SPIRAL ; 
Polarization: Circular 
Left hand as shown 


i Typical Half-Power Beamwidth: 
Elevation & 
Azimuth 60 deg x 60 deg 


Typical Gain: 5-8 dB 


Bandwidth: 120% or 4:1 


Frequency Limit: 
Lower: 50 MHz 
Upper: 18 GHz 


Figure 6. Cavity Backed Spiral and Conical Spiral Antenna Characteristics. 
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Antenna Type Radiation Pattern Characteristics 


4 ARM CONICAL SPIRAL Elevation: 


DUAL POLARIZED SINUOUS 


Elevation & 
Azimuth 


Antenna Type 


BICONICAL 


Z 


Azimuth: 


BICONICAL W/POLARIZER Elevation: 


Z 


Polarization: Circular 
Left hand as shown 


Typical Half-Power Beamwidth: 
50 deg x 360 deg 


Typical Gain: 0 dB 
Bandwidth: 120% or 4:1 
Frequency Limit: 


Lower: 500 MHz 
Upper: 18 GHz 


Polarization: Dual vertical or 
horizontal or dual Circular right hand 
or left hand with hybrid 


Typical Half-Power Beamwidth: 
75 deg x 75 deg 


Typical Gain: 2 dB 
Bandwidth: 163% or 10:1 
Frequency Limit: 


Lower: 500 MHz 
Upper: 18 GHz 


Characteristics 


Polarization: Linear, 
Vertical as shown 


Typical Half-Power Beamwidth: 
20-100 deg x 360 deg 


Typical Gain: 0-4 dB 
Bandwidth: 120% or 4:1 
Frequency Limit: 


Lower: 500 MHz 
Upper: 40 GHz 


Polarization: Circular, 
Direction depends on polarization 


Typical Half-Power Beamwidth: 
20-100 deg x 360 deg 


Typical Gain: -3 to 1 dB 
Bandwidth: 100% or 3:1 
Frequency Limit: 


Lower: 2 GHz 
Upper: 18 GHz 


Figure 8. Biconical and Biconical With Polarizer Antenna Characteristics. 


Antenna Type Radiation Pattern Characteristics 


Z 
Elevation: Polarization: Linear 
V4 ; Typical Half-Power Beamwidth: 
ae a 40 deg x 40 deg 


3.dB beamwidth = 56 B¥dz Typical Gain: 5 to 20 dB 


Bandwidth: 
If ridged: 120% or 4:1 


J i‘ Y If not ridged: 67% or 2:1 
Frequency Limit: 
x Lower: 50 MHz 
Upper: 40 GHz 


Azimuth: 


3 dB beamwidth = 70 ~®¥dx 


Polarization: Circular, 


Z 
Elevation: Depends on polarizer 
WY ; y Typical Half-Power Beamwidth: 
\ 40 deg x 40 deg 


Typical Gain: 5 to 10 dB 


HORN W / POLARIZER 


Bandwidth: 60% or 2:1 


Frequency Limit: 
Lower: 2 GHz 
Upper: 18 GHz 


Characteristics 


Polarization: 
Takes polarization of feed 


Typical Half-Power Beamwidth: 


1 to 10 deg 
Elevation & 


Azimuth Typical Gain: 20 to 30 dB 


Bandwidth: 33% or 1.4:1 
limited mostly by feed 


Frequency Limit: 
Lower: 400 MHz 
Upper: 13+ GHz 


PARABOLIC Polarization: 
Takes polarization of feed 


Gregorian 


: Typical Half-Power Beamwidth: 
a Elevation & 1'to 10 deg 
° Azimuth 


Typical Gain: 20 to 30 dB 
Bandwidth: 33% or 1.4:1 


Cassegrain Frequency Limit: 
Lower: 400 MHz 
Upper: 13+ GHz 


Figure 10. Parabolic (Prime) and Parabolic Antenna Characteristics. 
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Antenna Type Radiation Pattern Characteristics 
Z 
Polarization: Linear 
/ . Horizontal as shown 
( Typical Half-P ower Beamwidth 


Elevation: ° 50 deg X 50 deg 


Typical Gain: 5 to 15 dB 


pznulh: Bandwidth: 5% or 1.05:1 


Frequency Limit: 


Lower: 50 MHz 
Upper: 2 GHz 


Polarization: Linear 


LOG PERIODIC 


Z 


Typical Half-P ower Beamwidth: 
60 deg x 80 deg 


Typical Gain: 6 to 8 dB 


EIEN Ps Bandwidth: 163% or 10:1 


: Frequency Limit: 
Azimuth: » Lower: 3 MHz 
YK Upper: 18 GHz 


Remarks: This array may be formed 
with many shapes including dipoles or 
toothed arrays. 


LINEAR DIPOLE ARRAY 
(Corporate Feed) Polarization: Element dependent 
Vertical as shown 


Z 
Typical Half-Power Beamwidth: 


Related to gain 


Typical Gain: Dependent on 
number of elements 


Bandwidth: Narrow 


Frequency Limit: 
Lower: 10 MHz 
Upper: 10 GHz 


APERTURE SYNTHESIS 


vs All characteristics dependent on 
elements 


Elevation & 

Azimuth 

Remarks: Excellent side-looking, 
ground mapping where the aircraft is a 
moving linear element. 


Figure 12. Linear Dipole Array and Aperture Synthesis Antenna Characteristics. 
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Antenna Type Radiation Pattern Characteristics 


CAVITY BACKED 


CIRCUIT FED SLOT 


(and Microstrip Patch ) : 
Elevation & 


Azimuth 


GUIDE FED SLOT Z 


Elevation: 
Zz 4 S 


CORNER REFLECTOR 


Z 


Elevation: (Z-Y) 
Azimuth: (X-Y) 


Dependent upon feed emitter 


LUNEBURG LENS 


Z 


Elevation & 
Azimuth 


Polarization: Linear, vertical as shown 
Typical Half-Power Beamwidth: 

80 deg x 80 deg 

Typical Gain: 6 dB 

Bandwidth: Narrow 


Lower: 50 MHz 
Upper: 18 GHz 


Frequency Limit: 


Remarks: The feed line is sometimes 
separated from the radiator by a 
dialetric & uses capacititive coupling. 
Large conformal phased arrays can be 
made this way. 


Polarization: Linear, 

Typical Half-Power Beamwidth 
Elevation: 45-50 

Azimuth: 80 

Typical Gain: 0 dB 
Bandwidth: Narrow 

Frequency Limit: 

Lower: 2 GHz 

Upper: 40 GHz 


Remarks: Open RF Waveguide 


Polarization: 
Feed dependent 


Typical Half-Power Beamwidth 
40 deg x variable 


Typical Gain: 10 dB above feed 
Bandwidth: Narrow 

Frequency Limit 

Lower: 1 GHz 

Upper: 40 GHz 

Remarks: Typically fed with a dipole 
or colinear array. 

Polarization: 


Feed dependent 


Typical Half-Power Beamwidth: 
System dependent 


Typical Gain: System dependent 


Bandwidth: Narrow 


Frequency Limit 
Lower: 1 GHz 
Upper: 40 GHz 


Remarks: Variable index dielectric 
sphere. 


Figure 14. Corner Reflector and Luneburg Lens Antenna Characteristics. 
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FREQUENCY / PHASE EFFECTS OF ANTENNAS 


The radiation patterns of the antennas presented in the previous section are for antenna geometries 
most commonly used. The antenna should be viewed as a matching network that takes the power from a 
transmission line (50 ohm, for example), and matches it to the free space “impedance” of 377 ohms. The 
most critical parameter is the change of VSWR with frequency. The pattern usually does not vary much 
from acceptable to the start of unacceptable VSWRs (> 2:1). Fora given physical antenna geometric size, 
the actual radiation pattern varies with frequency. 


The antenna pattern depicted in Figure | is for the dipole pictured in Section 3-3. The maximum 
gain is normalized to the outside of the polar plot and the major divisions correspond to 10 dB change. In 
this example, the dipole length (in wavelengths) is varied, but the same result can be obtained by changing 
frequency with a fixed dipole length. From the figure, it can be seen that side lobes start to form at 1.254 
and the side lobe actually has more gain than the main beam at 1.5. Since the radiation pattern changes 
with frequency, the gain also changes. 


Figure 1. Frequency Effects. 
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Figure 2 depicts phase/array effects, which are yet another method for obtaining varied radiation 
patterns. In the figure, parallel dipoles are viewed from the end. It can be seen that varying the phase of the 
two transmissions can cause the direction of the radiation pattern to change. This is the concept behind 
phased array antennas. Instead of having a system mechanically sweeping the direction of the antenna 
through space, the phase of radiating components is varied electronically, producing a moving pattern with 
no moving parts. It can also be seen that increasing the number of elements further increases the directivity 
of the array. In an array, the pattern does vary considerably with frequency due to element spacing 
(measured in wavelengths) and the frequency sensitivity of the phase shifting networks. 


TWO 3/2 DIPOLES 
Spacing = WW? 


Spache ee END FIRE ARRAY Utilizing these techniques, 


a phased array antenna 
can be constructed by 
gh = 90° simply electronically 
Progressive varying the phase in js 
Shift Hrogressi¥e repetitive 
manner in order to create a 
specific scan pattern. 


Figure 2. Phase / Array Effects*. 


* Note: Assuming Figure 2 depicts x-y plane antenna pattern cross section, to achieve the indicated array 
patterns using dipole antennas, the dipole antenna elements must be aligned with the z-axis. 


Two antennas that warrant special consideration are the phased array and the Rotman bootlace type 
lens. Both of these antennas find wide application in EW, RADAR, and Communications. The phased 
array will be described first. 


LINEAR PHASED ARRAY 


The linear phased array with equal spaced elements is easiest to analyze and forms the basis for most 
array designs. Figure 3 schematically illustrates a corporate feed linear array with element spacing d. 
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It is the simplest and is SIDE 
still widely used. By controlling 
the phase and amplitude of 
excitation to each element, as 
depicted, we can control the 
direction and shape of the beam 
radiated by the array. The phase 


SCANNED BEAM 
DIRECTION 


Aba Ea a 6, 


free 
excitation, @(n), controls the hire aeee ci ae es 
beam pointing angle, 6,, in a tee. a 
phased array. To produce a Tacs 
broadside beam, 8,=0, requires SHIFTERS 
phase excitation, o(n)=0. Other POWER 


DISTRIBUTION | 


scan angles require an NETWORK 


excitation, (n) =nkd sin(@,), 
for the nth element where k is 
the wave number (22/2). In this Figure 3. Corporate Fed Phased Array. 

manner a linear phased array can 

radiate a beam in any scan direction, 9, provided the element pattern has sufficient beamwidth. The 
amplitude excitation, A,, can be used to control beam shape and sidelobe levels. Often the amplitude 
excitation is tapered in a manner similar to that used for aperture antennas to reduce the sidelobe levels. 
One of the problems that can arise with a phased array is insufficient bandwidth, since the phase shift 
usually is not obtained through the introduction of additional path length. However, it should be noted that 
at broadside the corporate feed does have equal path length and would have good bandwidth for this scan 
angle. 


ANTENNA INPUT 


The linear array described above would yield a narrow fan 
beam in the plane normal to the plane containing the array and scan 
direction, with the narrow beamwidth in the plane of the array. To 
obtain a pencil beam it would be necessary to array several of these 
linear arrays in such a manner resulting in a planar array of radiating 
elements. A problem associated with all electronic scanning is 
beam distortion with scan angle. Figure 4 illustrates this 
phenomenon. It results in spread of the beam shape with a 
concomitant reduction in gain. This effect is known as “scan loss.” 
For an ideal array element, scan loss is equal to the reduction in 
aperture size in the scan direction which varies as cos 0, where @ is 
the scan angle measured from the planar array normal. 


Figure 4. Beam Distortion. 


When elements are spaced greater than 4/2 apart, grating lobes are possible when scanning. As the 
beam is scanned further from broadside, a point is reached at which a second symmetrical main lobe is 
developed at the negative scan angle from broadside. This condition is not wanted because antenna gain is 
immediately reduced by 3 dB due to the second lobe. Grating lobes are a significant problem in EW 
applications because the broad frequency bandwidth requirements mean that at the high end of the 
frequency band, the elements may be spaced greater than 1/2. Therefore in order to avoid grating lobes over 
a large frequency bandwidth, element spacing must be no greater than i/2 at the highest frequency of 
operation. 


There are many other factors to consider with a phased array such as coning, where the beam curves 
at large scan angles, and mutual coupling between elements that affect match and excitation. Excessive 
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mutual coupling will invariably result in blind scan angles where radiation is greatly attenuated. These 
issues will not be covered in detail here. 


Of interest is the gain of the array which is given by: 


N 
Array Gain=G,(0)e by Ain) eit pire Where each element is as described in Section 3-4. 


n=1 


G,(8) is the element gain which in this case has been taken the same for all elements. Note that if 
we set A(n)=1, and o(n)=0, then at broadside where sin(0) = 0, the gain would be (N G,). This represents 
the maximum gain of the array, which typically will not exceed na, and is a familiar figure. It should be 
noted that in practical array design, the element pattern characteristics are greatly influenced by mutual 
coupling and that the characteristic of elements at the edge of the array can deviate significantly from those 
near the center. 


ROTMAN BOOTLACE LENS 


Another method of 
feeding an array of elements is 
to use a lens such as the 
Rotman (rhymes with rotten) 
Bootlace type shown in 
Figure 5. The lens consists ofa Wavefront 
parallel plate region (nowadays 
microstrip or stripline 
construction) and cables of 
specified length connecting the 
array of elements to the parallel 
plate region. The geometry of 
the lens and the cable lengths 
are designed so that all ray 
paths traced from a beam port 
on the right side to its 
associated wavefront on the Figure 5. Rotman Bootlace Lens. 
left array port side, are equal. 

This tailoring of the design is accomplished at three focus points (beam ports 1, 4, and 7 in Figure 5). 
Departure from perfect focus at intermediate beam ports is negligible in most designs. 
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aif 


a8 
A 
A 
x 


0s 
Ne 


es 


y 
oN 


¥ 


Beam 7 
Wavefront 


a 
al 


‘we 


a 


oY 


The Rotman lens provides both true time delay phase shift and amplitude taper in one lens 
component. The true time delay is one of the distinct advantages of the lens over the phase shifted array 
since that makes it independent of frequency. To understand how the taper is obtained requires knowledge 
of the parallel plate region. For a stripline design the unit would consist of a large flat plate-like center 
conductor sandwiched between two ground planes, and having a shape much like that of the plan view 
outline shown in Figure 5 with individual tapered launchers (connectors) attached to each beam port and 
array port. If the antenna is in the receive mode, the energy intercepted on the array port side can be 
controlled by the angle subtended by the tapered sections of the connector (launcher) much like a larger 
antenna would intercept a larger portion of energy from free space. 
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Unlike the phased array with its fine beam steering, the Rotman lens provides only a distinct set of 
beams. Fine steering is obtained by combining beams either equally or unequally to form intermediate 
beams. As can be seen in Figure 6, this results in a broader beam with less gain but lower side lobes than the 
primary beams. 


High transmit power can be obtained using a Rotman lens by placing a low power amplifier 
between each lens output port and its antenna. In this case a separate Rotman lens would have to be used for 
receiving. 


1 F 
. Primary Beam 
1 Narrower 


| Higher Gain 


oo by gl aot 3 
My! ‘ Intermediate Beam 
Wider 
Lower Gain 


Degrees 


Figure 6. Primary and Intermediate Beam Formation in Lens Arrays. 


3-4.5 


This page intentionally left blank. 


3-4.6 


ANTENNA NEAR FIELD 


As noted in the sections on RF propagation and the radar equation, electromagnetic radiation 
expands spherically (Figure 1) and the power density at a long range (R) from the transmitting antenna is: 


= P:G; 
4m R? 


Pp [1] 


When the range is large, the spherical surface of uniform power density appears flat to a receiving 
antenna which is very small compared to the surface of the sphere. This is why the far field wave front is 
considered planar and the rays approximately parallel. Also, it is apparent that at some shorter range, the 
spherical surface no longer appears flat, even to a very small receiving antenna. 


The planer, parallel ray approximation is valid for distances greater than the distance where the 
phase error is 1/16 of a wavelength or 22.5 degrees. This distance is given by 


Ry= where A is the wavelength and D is the largest dimension of the transmit antenna. [2] 


Antenna measurements made at distances greater than R z generally result in negligible pattern error. 
Distances less than R ¥ is termed the near-field. 


If the same size antenna is used for multiple frequencies, Rg will increase with increasing 
frequency. However, if various size antennas are used for different frequencies and each antenna is 
designed with D as a function of A (A/2 to 100A), then Rg will vary from c/2fto 20000c/f. In this case Re will 
decrease with increasing frequency. For example: a 10A antenna at 3 GHZ has a D of 100 cm and 
corresponding R¢ of 20 m, while a 10A antenna at 30 GHz has a D of 10 cm and corresponding R¢ of 2 m. 


While the above analogy provides an 
image of the difference between the near and 
far fields, the relationship must be defined as a 
characteristic of the transmitting antenna. 


Actual antennas, of course, are not 
ideal point source radiators but have physical 
dimensions. If the transmitting antenna placed 
at the origin of Figure 1 occupies distance D 
along the Z-axis and is boresighted along the 
Y-axis (@ = 90), then the geometry of point P 
on the sphere is represented in two dimensions 
by Figure 2. For convenience, the antenna is 
represented by a series of point sources in an 
array. 


Figure 1. Spherical Radiation to Point “P” from an Ideal 
Point Source. 
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When point P is close to the antenna, 
as in Figure 2, then the difference in distance 
of the two rays r and R taken respectively from 
the center of the antenna and the outer edge of 
the antenna varies as point P changes. 


Derivation of equation [2] is given as 
follows: 


From Figure 2, the following applies: 


ee Og [3] 
z=rcos 0 [4] 
Figure 2. Near Field Geometry of Point “P” for a 
y=rsin0 ana [5] Non-Ideal Radiator With Dimension D. 
Ray te-2 ayy’ + 2-22) [6] 
Substituting [3] and [4] into [6] R=,/-?+ [-2(r cos 0 )z' + (z' ’] [7] 


which puts point P into spherical coordinates. 


Equation [7] can be expanded by the binomial theorem which for the first three terms, reduces to: 


(z')’ sin’ @ fe [8] 


R=r-z' cos@+—~———_ + ....... 
2r 


In the parallel ray approximation for far field calculations (Figure 3) the third term of [8] is 
neglected. 


The distance where the far field begins (R¢) (or where the near field ends) is the value of r when the 
error in R due to neglecting the third term of equation [8], equals 1/16 of a wavelength. 


Rg is usually calculated on boresight, so 8 = 90° and the second term of equation [8] equals zero 
(Cos 90° = 0), therefore from Figure 3, where D is the antenna dimension, R¢ is found by equating the third 
term of [8] to 1/16 wavelength. 


D 2 
SnO=Sin00=1and 2 =D? oe Dh 


2Rg 16 
16(D/2Y _ 2p? 
iS oie ear [9] 


Equation [9] is the standard calculation of far field given in all references. 
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Besides [9] some general rules of thumb for far field conditions are: 
r>>D or r>>a 


If the sphere and point P are a very great distance from the antenna, then the rays are very nearly 
parallel and this difference is small as in Figure 3. 


Figure 3. Far Field Parallel Ray Approximation for Calculations. 


For reference purposes, a simplified alternative method to derive minimum far field distance 
approximation for an antenna or an antenna array with aperture size “d” is presented in Figure 4 without the 
need to resort to the spherical coordinate system and the Binomial Theorem. This approach illustrates a 
simple application of the Pythagorean Theorem. The Prr symbol represents an arbitrary point in the far 
field at antenna boresight. Refer to relevant quantities shown in Figure 4. 
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Aperture 


Figure 4. Alternative Geometry for Far Field Estimation. 


From Figure 4, the distance “r” is the maximum propagation path difference across a given antenna 
aperture endpoint locations. Expressing this propagation path difference in terms of a wavelength provides 
means to derive an equation for generalized far field range relationship. Note a slight change of notation 
between Figures 3 and 4. A derivation of results already shown in Equations [2] & [9] is given as follows. 


From Figure 4, the following applies: 
(R +1) =(d/2)? + R? 
Collecting terms and cancelling, 
2Rr +r =d7/4 
Simplifying with a noted valid assumption, 
2Rr = d’/4, since r<<R 
Solving for “r” (see Figure 4) 
r= d’/(8R) 
For far field condition assume r <A/16. Substituting “r’” in terms of lambda, 


M16>r=d°(8R) > Prr>2d°/a 


As shown, Equation [14] represents the same result as Equation [9] derived earlier. 
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[10] 


[11] 


[12] 


[13] 


[14] 


The power density within the near field varies as a function of the type of aperture illumination and 
is less than would be calculated by equation [1]. Thus, in the antenna near field there is stored energy. (The 
complex radiation field equations have imaginary terms indicating reactive power.) Figure 5 shows 
normalized power density for three different illuminations. 


Curve A is for reference only and shows how power density would vary if it were calculated using 
equation [1]. 


Curve B shows power density variations on axis for an antenna aperture with a cosine amplitude 
distribution. This is typical of a horn antenna in the H-plane. 


Curve C shows power density variations on axis for a uniformly illuminated antenna aperture or 
for a line source. This is typical of a horn antenna in the E-plane. 


Curve D shows power density variations on axis for an antenna aperture with a tapered 
illumination. Generally the edge illumination is approximately -10 dB from the center illumination and is 
typical of a parabolic dish antenna. 


Point E For radiation safety purposes, a general rule of thumb for tapered illumination is that the 
maximum safe level of 10 mW/cm? (~200 V/m) is reached in the near field if the level at Rg reaches 
0.242 mW/cm‘’ as can be verified by computing the power density at point E in Figure 5. (10 mW/cm’ at 
point E extrapolates to 0.242 mW/cm? [16 dB lower] at R=R¢, or Y axis value =1). Figure 1 in Section 3-6 
depicts more precise values for radiation hazard exposure. 


Point F Far Field Point. At distances closer to the source than this point (near field), the power 
density from any given antenna is less than that predicted using Curve A. At farther distances, (far field) 
power densities from all types of antennas are the same. 


X= “ae one a aaa to ¥=1,ie.¥ =R/R, for Near Field Measurements 
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CURVES ! POINTS 
Points are ae defined in the preceeding paragraph. 
The near field if the area “above” Point F, ie. 'Y% = 1.0 


Power density abowe Point F increases by the dB value 
Specified an the 4 axis. 


PN The Y axis sp 2 
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Figure 5. Antenna Near-Field On-Axis Power Density (Normalized) 
for Various Aperture I]uminations. 
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FOR FAR FIELD MEASUREMENTS: 


ONE WAY SIGNAL STRENGTH (8) 3 TWO WAY SIGNAL STRENGTH (8) 
2R 2R 
8 decreases by 6 dB t 8 decreases by 12 dB tT 
6 dB when the distance doubles 12 dB when the distance doubles 
(1/4 pwr) R C1/16 pers) R 
12 dB 
@ ie Sincreases by 6 dB & (16x pwe) Sincreases by 12 dB R 
T when the distance is half L T when the cistance is half 4 
8 0O5R S O5R 


When free space measurements are performed at a known distance from a source, it is often 
necessary to know if the measurements are being performed in the far field. As can be seen from Curve A 
on Figure 5, if the distance is halved (going from 1.0 to 0.5 on the Y axis), the power density will increase 
by 6 dB (going from 0 to 6 dB on the X axis). Each reduction in range by 4 results in further 6 dB increases. 
As previously mentioned, Curve A is drawn for reference only in the near field region, since at distances 
less than Rg the power density increases less than 6 dB when the range is halved. In the far field, all curves 
converge and Equation [1] applies. 


When a measurement is made in free space, a good check to ensure that is was performed in the far 
field is to repeat the measurement at twice the distance. The power should decrease by exactly 6 dB. 
A common error is to use 3 dB (the half power point) for comparison. Conversely, the power measurement 
can be repeated at half the distance, in which case you would look for a 6 dB increase, however the assumed 
extrapolation conclusion is not as certain, because the first measurement could have been made in the far 
field, and the second could have been made in the near field. 


Care must be exercised in using the 2d?/d far field measurement criterion. For antennas with moderate 
sidelobe levels (>-25 dB) pattern errors are negligible and the error in directivity is less than 0.1 dB and this 
measurement distance suffices in most cases. However low sidelobe antennas require longer measurement 
distances. For example, maintaining a | dB or less sidelobe error for a linear array with a -40 dB sidelobe 
level requires a measurement distance of 6d’/. “. This corresponds to criterion for “r” in Equation [14] to 
be changed from r < 4/16 to r< 1/48 or 7.5 deg. 


[1] R. C. Hansen. “Measurement Distance Effects on Low Sidelobe Patterns,” JEEE Transactions on 
Antennas and Propagation, Vol. AP-32, No. 6, June 1984. 
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RADIATION HAZARDS 


Radiation Hazard (RADHAZ) describes the hazards of electromagnetic radiation to fuels, 
electronic hardware, ordnance, and personnel. In the military these hazards are segregated as follows: 


1) Hazards of Electromagnetic Radiation to Personnel (HERP) 
2) Hazards of Electromagnetic Radiation to Ordnance (HERO) 
3) Hazards of Electromagnetic Radiation to Fuel (HERF) 


The current industrial specifications for RADHAZ are contained in ANSI/IEEE C95.1-1992 which 
was used as a reference to create the combined Navy regulation NAVSEA OP3565 / NAVAIR 16-1-529. 
Volume I contains HERP and HERF limits - its current version is REV 5. Volume II (REV 6) covers 
HERO. These limits are shown in Figure | although all values have been converted to average power 
density. 


OP 3565 _ specifies 
HERO RADHAZ levels at 
frequencies below | GHz in peak 
value of electric field strength 
(V/m), while levels above 
200 MHz are specified in 
average power density 
(mW/cm”) - note the overlapping 
frequencies. Since Figure 1 
depicts power density as the 
limits, you must convert the 
average values to peak field 
strength for use at lower 
frequencies. Also many 
applications of EMC work such 
as MIL-STD-461 use _ limits 
based on the electric (E) field 
strength in volts/meter. 
Remember that P=E’/R, and 
from Section 4-2, we note that 
R=377Q for free space. It can 
also be shown that the magnetic Figure 1. Radiation Hazards to Personnel and Ordnance. 
field strength (H field in 
Amps/meter) = I/m where I=E/R. Don’t forget that RMS = 0.707 Peak. With the units of Pp in mW/cm’, E 
in V/m, and H in A/m, then Pp (mW/cm’) = E’ / 3770 = 37.7 H’. It should thus be noted that a 100 times 
increase in power (mW/cm”) is only a 10 times increase in V/m. 
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The potential dangers to ordnance and fuels are obvious because there could be an explosive “chain 
reaction” by exploding; consequently, these limits are generally lower than personnel limits. There are 
three HERO categories. The HERO limit 2 is for HERO “unsafe” or “unreliable” explosive devices with 
exposed wires arranged in optimum (most susceptible) receiving orientation. This usually occurs during 
the assembly/disassembly of ordnance, but also applies to new/untested ordnance until proven “safe” or 
“susceptible.” The HERO limit 1 is for HERO susceptible ordnance fully assembled undergoing normal 
handling and loading operations. HERO safe ordnance requires no RF radiation precautions. A list of 
which specific ordnance (by NALC) falls into each category can be found in OP 3565 along with specific 
frequency restrictions for each piece of ordnance. For example, all missiles of one variety are susceptible 
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(HERO 1 limits), while another missile has both susceptible and safe variants (with no RADHAZ limits). 


Other ordnance may be HERO unsafe (HERO 2 limits). 


The danger of HERP occurs 
because the body absorbs radiation and 
significant internal heating may occur 
without the individual’s knowledge 
because the body does not have internal 
sensation of heat, and tissue damage may 
occur before the excess heat can be 
dissipated. As shown in Figure 1, the 
current “restricted” limit is for individuals 
more than 55” tall because they have more 
body mass. In other words, all people 
may be exposed to the lower limit, but 
only persons taller than 55” may be 
exposed to the higher limit of 10 mW/cm’. 


NAVSEA OP 3565 will be 
updated in the future to be compatible 
with DoD INST 6055.11 dated Feb 21, 
1995 which supersedes it. The personnel 
radiation levels in Figures 2 and 3 were 
taken from the new release of DoD INST 
6055.11. 
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Figure 2. Lower Frequency HERP from DoD INST 6055.11. 


Unlike the existing “restricted limit” of NAVSEA OP 3565 discussed above, in the revised DoD 
instruction for personnel radiation hazards, a different approach to exposure was taken. 


g 


NOTE: Power density values 
below 100 RAHZ are not 
technically correct for use in near 
field conditions. Use E- or H- 
Field. val ves instead . : 


g 


4 
AL 
= 
ad 
> 
E 
on 
= 
nm 
a 
a 
wu 
= 
a 
o 
wu 
a 
x 
oe 
Ww 
= 
x 


_ 
a 


=) 


: Derived fram H- Field limits 
in figure 2, below 100 MHz 


: : or 10 rae 
Derived fram E-F ield lirrits- ae 
in figure 2, below 100 MHz 


Controlled Environment 
2 == + Uncontrolled Environrmnt 


1 10 100 1900 Wo || 1Ooog 
FREQUENCY - MHz 


Figure 3. Radiation Hazards to Personnel from DoD INST 6055.11. 
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AVERAGE POWER DENSITY - rriifer? 


Two maximum hazard limits are defined; 


1) Controlled Environments - where personnel are aware of the potential danger of RF exposure 
concurrently with employment, or exposure which may occur due to incidental transient passage 
through an area, and; 

2) Uncontrolled Environments - A lower maximum level where there is no expectation that higher 
levels should be encountered, such as living quarters. 


These Personnel Exposure Limits (PELs) are based on a safety factor of ten times the Specific 
Absorption Rate (SAR) which might cause bodily harm. The term PEL is equivalent to the terms 
“Maximum Permissible Exposure (MPE)” and “Radio Frequency Protection Guides (RFPG)” in other 
publications. 


There are several exceptions to the max limits in Figs 2 and 3 (in some cases higher levels are 
permitted): 


e High Power Microwave (HPM) system exposure in a controlled environment, which has a 
single pulse or multiple pulses lasting less than 10 seconds, has a higher peak E-Field limit of 
200 kV/m. 

e EMP Simulation Systems in a controlled environment for personnel who are exposed to 
broad-band (0.1 MHz to 300 GHz) RF are limited to a higher peak E-Field of 100 kV/m. 

e The given limits are also increased for pulsed RF fields. In this case the peak power density per 
pulse for pulse durations < 100 msec and no more than 5 pulses in the period is increased to: 
PELPulse = PEL x TAVG/5 x Pulse Width, and the peak E-field is increased to 100 kV/m. If 
there are more than 5 pulses or they are greater than 100 msec, a time averaged PD should not 
exceed that shown in Figure 3. 

e A rotating or scanning beam likewise reduces the hazard, so although an on-axis hazard might 
exist, there may be none with a moving beam. The power density may be approximated with: 

PDscan = PDfixed (2 x Beam Width / scan angle) 

e Many other special limitations also apply, such as higher limits for partial body exposure, so if 
in doubt, read the DoD Inst 6055.11 in detail. Field measurements may be measured in 
accordance with IEEE C95.3-1991. 


The PELs listed in Figures 2 and 3 were selected for an average RF exposure time at various 
frequencies. In a controlled environment, this averaging time was selected as 6 minutes for 0.003 to 
15,000 MHz. If the exposure time is less than 6 minutes, then the level may be increased accordingly. 
Similar time weighted averages apply to uncontrolled environments, but it varies enough with frequency 
such that DoD INST 6055.11 should be consulted. 


NAVSEA OP 3565 contains a list of Navy avionics which transmit RF as well as radars along with 
their respective hazard patterns. Special training is required for individuals who work in areas which emit 
RF levels which exceed the uncontrolled levels. Warning signs are also required in areas which exceed 
either the controlled or uncontrolled limits. 


Although E-Field, H-Field, and power density can be mathematically converted in a far-field plane 
wave environment, the relations provided earlier do not apply in the near field, consequently the E- or 
H-field strength must be measured independently below 100 MHz. It should be noted that the 
specifications in NAVSEA OP 3565 for lower frequency HERO limits are listed as peak E-field values, 
whereas lower RF limits in DoD INST 6055.11 on HERP are in average (RMS) E-field values. Upper 
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frequency restrictions are based on average (RMS) values of power density in both regulations except for 
certain circumstances. 


HERF precautions are of more general concern to fuel truck operators. However, some general 
guidelines include: 


e Do not energize a transmitter (radar/comm) on an aircraft or motor vehicle being fueled or on 
an adjacent aircraft or vehicle. 

e Do not make or break any electrical, ground wire, or tie down connector while fueling. 

e Radars able to illuminate fueling areas with a peak power density of 5 W/cm2 should be shut 
off. 

e For shore stations, antennas radiating 250 watts or less should be installed at least 50 ft from 
fueling areas (at sea 500 watts is the relaxed requirement). 

e For antennas which radiate more than 250 watts, the power density at 50 ft from the fueling 
operation should not be greater than the equivalent power density of a 250 watt transmitter at 
50 ft. 
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ACTIVE ELECTRONICALLY SCANNED ARRAYS (AESA) 


Scanning phased arrays employing electronically controlled phase shifters (e.g., PiN diode, ferrite) 
have been used in high power radar applications since the early 1960s. These are planar arrays and 
generally use a corporate type feed structure to array rows of elements in one dimension of the array and use 
an analogous feed to array the rows in the orthogonal dimension of the array, resulting in a single feed point. 
A high power RF transmitter, usually employing some sort of liquid cooling, is used to excite the array. 
This architecture is cumbersome and difficult to package and the high power transmitter is a single point of 
failure for the system. 


The maturation of solid state transmit/receive modules (T/R) using Gallium Arsenide (GaAs) 
technology or more recently Gallium Nitride (GaN) technology has made AESAs a practical reality. The 
T/R modules consist of a low noise amplifier (LNA) for the receive function and a solid state high power 
amplifier (SSPA) for realization of the transmit function. The T/R module may also contain the necessary 


phase control elements for beam scanning. A generic 8-element AESA for one dimension is shown in 
Figure 1. 
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Figure 1. Eight Element AESA. 


Electronically scanned phased array designs with decade bandwidths have been reported in the 
open literature for many years. However those reported are only lab versions and none have been 
implemented in a fielded system. In addition, the high average power requirement, particularly for EW 
systems, calls for the use of GaN SSPA technology and this, in conjunction with the dense array packaging 
requirement, poses severe heat dissipation/cooling issues. 
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AESAs for EW applications impose design considerations vastly different from an AESA for radar. 
In contradistinction with high peak power radar applications (e.g., AN/APG79), the high average power 
large duty factors (sometimes CW) requirements for EW impose severe design requirements and 
constraints for the wide bandwidth AESA. Incorporation of an AESA in airborne environment, with its 
concomitant restrictive volume, further exacerbates design constraints. 


The heat dissipation problem is of major concern in modern high power AESAs. Due to the 
behavior of microwave transistor amplifiers, the power added efficiency (PAE) of a TR module transmitter 
is typically a relatively small fraction of the total prime power consumption. As a result, an AESA will 
dissipate a lot of heat, which must be extracted. The reliability of GaAs and GaN MMIC chips improves if 
the RF amplifier system operates at reduced temperatures. Traditional air cooling used in most established 
avionic hardware is ill suited to the high packaging density of an AESA. As a result modern AESAs are 
predominantly liquid cooled. A typical liquid cooling system will use pumps to drive the coolant through 
channels in the cooling plenum of the array, and then route it to a heat exchanger. In comparison, with a 
conventional air cooled fighter radar, the AESA will be more reliable but will require more electrical power 
and more cooling infrastructure, and typically can produce much higher average transmit power. 


ADVANTAGES OF AESA RADIATORS 


AESAs add many capabilities of their own to those of the Passive Electronically Steered Array 
(PESAs). Among these are: the ability to form multiple beams, to scan without mechanical steering, to use 
each transmit/receive module for different roles concurrently, like radar detection, and, more importantly, 
their multiple wave and scanning frequencies create multiple difficulties for traditional, correlation-type 
radar detectors. 


LOW PROBABILITY OF INTERCEPT 


Radar systems work by sending out a signal and then listening for its echo off distant objects. Each 
of these paths, to and from the target, is subject to the inverse square law of propagation. That means that a 
radar’s received energy drops with the fourth power of distance, which is why radar systems require high 
powers, often in the megawatt range, to be effective at long range. 


The radar signal being sent out is a simple radio signal, and can be received with a simple radio 
receiver. It is common to use such a receiver in the targets, normally aircraft, to detect radar broadcasts. 
Unlike the radar unit, which must send the pulse out and then receive its reflection, the target’s receiver 
does not need the reflection and thus the signal drops off only as the square of distance. This means that the 
receiver is always at an advantage over the radar in terms of range. It will always be able to detect the signal 
long before the radar can see the target’s echo. Since the position of the radar is extremely useful 
information in an attack on that platform, this means that radars generally must be turned off for lengthy 
periods if they are subject to attack; this is common on ships, for instance. 


Turning that received signal into a useful display is the purpose of the RWR. Unlike the radar, 
which knows which direction it is sending its signal, the receiver simply gets a pulse of energy and has to 
interpret it. Since the radio spectrum is filled with noise, the receiver’s signal is integrated over a short 
period of time, making periodic sources like a radar add up and stand out over the random background. 
Typically RWRs store the detected pulses for a short period of time, and compare their broadcast frequency 
and pulse repetition frequency against a database of known radars. The rough direction can be calculated 
using a rotating antenna, or similar passive array, and combined with symbology indicating the likely 
purpose of the radar - airborne early warning, surface to air missile, etc. 
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This technique is much less useful against AESA radars. Since the AESA can change its frequency 
with every pulse, and generally does so using a pseudo-random sequence, integrating over time does not 
help pull the signal out of the background noise. Nor does the AESA have any sort of fixed pulse repetition 
frequency, which can also be varied and thus hide any periodic brightening across the entire spectrum. 
Traditional RWRs suffered significantly decreased effectiveness against AESA radars. 


HIGH JAMMING RESISTANCE 


Jamming is likewise much more difficult against an AESA. Traditionally, jammers have operated 
by determining the operating frequency of the radar and then broadcasting a signal on it to confuse the 
receiver as to which is the “real” pulse and which is the jammer’s. This technique works as long as the radar 
system cannot easily change its operating frequency. When the transmitters were based on klystron tubes 
this was generally true, and radars, especially airborne ones, had only a few frequencies to choose among. 
A jammer could listen to those possible frequencies and select the one to be used to jam. 


Since an AESA could change its operating frequency with every pulse, and spread the frequencies 
across a wide band even in a single pulse, jammers are much less effective. Although it is possible to send 
out broadband white noise against all the possible frequencies, this means the amount of energy being sent 
at any one frequency is much lower, reducing its effectiveness. In fact, AESAs can then be switched to a 
receive-only mode, and use these powerful jamming signals instead to track its source, something that 
required a separate receiver in older platforms. 


AESA radars can be much more difficult to detect, and so much more useful in receiving signals 
from the targets, that they can broadcast continually and still have a very low chance of being detected. 
This allows such radar systems to generate far more data than traditional radar systems, which can only 
receive data periodically, greatly improving overall system effectiveness. 


OTHER ADVANTAGES 


Since each element in an AESA is a powerful radio receiver, active arrays have many roles besides 
traditional radar. One use is to dedicate several of the elements to reception of common radar signals, 
eliminating the need for a separate radar warning receiver. The same basic concept can be used to provide 
traditional radio support, and with some elements also broadcasting, form a very high bandwidth data link. 


AESAs are also much more reliable than either a PESA or older designs. Since each module 
operates independently of the others, single failures have little effect on the operation of the system as a 
whole. Additionally, the modules individually operate at lower powers and voltages so the need for a large 
high-voltage power supply is eliminated. 


Replacing a mechanically scanned array with a fixed AESA mount can help reduce an aircraft’s 


overall RCS, but some designs (such as the Eurofighter Typhoon) forgo this advantage in order to combine 
mechanical scanning with electronic scanning and provide a wider angle of total coverage. 
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FRACTAL ANTENNAS 


The term fractal, which means broken or irregular fragments, was originally coined by 
B.B. Mandelbrot [1] to describe a family of complex shapes that possess self-similarity in their geometrical 
structure. In-depth studies of the patterns of nature provided inspiration for the development of fractal 
geometry where it has been used to model numerous natural objects. Recent advances in the antenna art 
have led to the application of fractal geometry instead of convention Euclidean geometric concepts to the 
design of wide bandwidth, low profile, compact antennas. 


A fractal antenna is an antenna that uses a fractal, self-similar design to maximize the length, or 
increase the perimeter (on inside sections or the outer structure), of material that can receive or transmit 
electromagnetic radiation within a given total surface area or volume. The earliest published reference to 
use of the term fractal radiators and fractal antennas to refer to fractal shaped antenna elements appeared 
May 1994 [2]. 


Such fractal antennas are also referred to as multilevel and space filling curves, but the key aspect 
lies in their repetition of a motif over two or more scale sizes, or “iterations.” For this reason, fractal 
antennas are very compact, multiband or wideband, and have useful applications in many commercial and 
military systems. 


A good example of a fractal antenna as a space-filling curve is in the form of a Minkowski Island 
(Figure 1). Here, each line of copper is just a small fraction of a wavelength [3]. 


A fractal antenna’s response differs markedly from traditional antenna designs, in that it is capable 
of operating with good-to-excellent performance at many different frequencies simultaneously. Normally 
standard antennas have to be “cut” for the frequency for which they are to be used — and thus the standard 
antennas only work well at that frequency. This makes the fractal antenna an excellent design for wideband 
and multiband applications. 


50 


KS 


Figure 1. An Example of a Fractal Antenna: a Space-Filling 
Curve Called a Minkowski Island. 


Antenna elements (as opposed to antenna arrays) made from self-similar shapes were first created 
by Nathan Cohen, then a professor at Boston University, starting in 1995 [4]. Cohen’s efforts with a variety 
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of fractal antenna designs were first published in 1995 (thus the first scientific publication on fractal 
antennas), and a number of patents have been issued from the 1995 filing priority of invention. Most 
allusions to fractal antennas make reference to these “fractal element antennas.” 


Many fractal element antennas use the fractal structure as a virtual combination of capacitors and 
inductors. This makes the antenna have so that it has many different resonances that can be selected and 
adjusted by choosing the proper fractal design. Electrical resonances may not be directly related to a 
particular scale size of the fractal antenna structure. The physical size of the antenna is unrelated to its 
resonant or broadband performance. The general rule of antenna length being near target frequency 
wavelength does not apply itself in the same way with fractal antennas. 


This complexity arises because the current on the structure has a complex arrangement caused by 
the inductance and self capacitance. In general, although their effective electrical length is longer, the 
fractal element antennas are physically smaller. 


Fractal element antennas are shrunken compared to conventional designs and do not need 
additional components. In general, the fractal dimension of a fractal antenna is a poor predictor of its 
performance and application. Not all fractal antennas work well for a given application or set of 
applications. Computer search methods, optimization algorithms, and antenna simulations are commonly 
used to identify which fractal antenna designs best meet the need of the application. 


Although the first validation of the technology was published as early as 1995 [4] recent 
independent studies show advantages of the fractal element technology in real-life applications, such as 
radio frequency identification and cell phones. 


A different and also useful attribute of some fractal element antennas is their self-scaling aspect. In 
1999, it was discovered that self-similarity was one of the underlying requirements to make antennas 
“invariant” (same radiation properties) at a number or range of frequencies. Previously, under Rumsey’s 
Frequency Independent Antenna Principle, it was believed that antennas had to be defined by angles for this 
to be true; the 1999 analysis [5], based on Maxwell’s equations, showed this to be a subset of the more 
general set of self-similar conditions. Hence fractal antennas offer a closed-form and unique insight into a 
key aspect of electromagnetic phenomena to wit the invariance property of Maxwell’s equations. 


Antenna tuning units are typically not required on fractal antennas due to their wide bandwidth and 
complex resonance. However, if a transmitting antenna has deep nulls in its response or has 
electromagnetic structural issues that require equalization then an antenna tuning unit should be used. 


In addition to their use as antennas, fractals have also found application in other antenna system 
components including loads, counterpoises, and ground planes. Confusion by those who claim “grain of 
rice”-sized fractal antennas arises, because such fractal structures serve the purpose of loads and 
counterpoises, rather than bona fide antennas. 


Fractal inductors and fractal tuned circuits (fractal resonators) were also discovered and invented 
simultaneously with fractal element antennas. An emerging example of such is in metamaterials. A recent 
report demonstrates using close-packed fractal resonators to make the first wideband metamaterial 
“invisibility cloak” at microwave frequencies [6]. Fractal filters (a type of tuned circuit) are another 
example of fractal geometry in microwave componentry. 


As fractals can be used as counterpoises, loads, ground planes, and filters, all parts that can be 


integrated with antennas, they are considered parts of some antenna systems and thus are discussed in the 
context of fractal antennas. 
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FIELD INTENSITY and POWER DENSITY 


Sometimes it is necessary to know the actual field intensity or power density at a given distance from 
a transmitter instead of the signal strength received by an antenna. Field intensity or power density 
calculations are necessary when estimating electromagnetic interference (EMI) effects, when determining 
potential radiation hazards (personnel safety), or in determining or verifying specifications. 


Field intensity (field strength) is a general term that usually means the magnitude of the electric field 
vector, commonly expressed in volts per meter. At frequencies above 100 MHZ, and particularly above one 
GHz, power density (Pp) terminology is more often used than field strength. 

Power density and field intensity are related by equation [1]: 


| ne Se 
P= =.= 
Z, 120n 377 


[1] 


where Pp is in W/m’, E is the RMS value of the field in volts/meter and 377 ohms is the characteristic 
impedance of free space. When the units of Pp are in mW/cm’, then Pp (mW/cm’) = E’/3,770. 


Conversions between field strength and power density when the impedance is 377 ohms, can be 
obtained from Table 1. It should be noted that to convert dBm/m’ to dBuV/m add 115.76 dB. Sample 
calculations for both field intensity and power density in the far field of a transmitting antenna are in 
Section 4-2 and Section 4-8. Refer to chapter 3 on antennas for the definitions of near field and far field. 


Note that the “/” term before m, m’, and cm’ in Table 1 mean “per,” i.e., dBm per m’, not to be 
confused with the division sign which is valid for the Table 1 equation P=E’/Z,. Remember that in order to 
obtain dBm from dBm/m’ given a certain area, you must add the logarithm of the area, not multiply. The 
values in the table are rounded to the nearest dBW, dBm, etc. per m’ so the results are less precise than a 
typical handheld calculator and may be up to % dB off. 


VOLTAGE MEASUREMENTS 


Coaxial cabling typically has input impedances of 50, 75, and 93Q, (+2) with 50Q being the most 
common. Other types of cabling include the following: TV cable is 75Q (coaxial) or 300Q (twin-lead), audio 
public address (PA) is 600Q, audio speakers are 3.2 (4), 8, or 16. 


In the 50Q case, power and voltage are related by: 
P=—=—=S50/’ [2] 
Zo 50 


Conversions between measured power, voltage, and current where the typical impedance is 50 ohms 
can be obtained from Table 2. The dBA current values are given because frequently a current probe is used 
during laboratory tests to determine the powerline input current to the system. 


MATCHING CABLING IMPEDANCE 


In performing measurements, we must take into account an impedance mismatch between 
measurement devices (typically 50 ohms) and free space (377 ohms). 


Table 1. Conversion Table - Field Intensity and Power Density 
Pp = E’/Zy (Related by free space impedance = 377 ohms) 


Pp 10 Log Pp 
a8 spied 
130,000 
66,300 
23,900 


10,600 
2,650 


20 log 10° (E) 
Ree 


dBuV/m 


NOTE: Numbers in table rounded off. 


FIELD STRENGTH APPROACH 


To account for the impedance difference, the antenna factor (AF) is defined as: AF=E/V, where E is 
field intensity which can be expressed in terms taking 377 ohms into account and V is measured voltage 
which can be expressed in terms taking 50 ohms into account. Details are provided in Section 4-12. 


POWER DENSITY APPROACH 

To account for the impedance difference, the antenna’s effective capture area term, A, relates free 
space power density Pp with received power, P,, i.e. P; = Pp A,. A, is a function of frequency and antenna 
gain and is related to AF as shown in Section 4-12. 
SAMPLE CALCULATIONS 

Section 4-2 provides sample calculations using power density and power terms from Tables 1 and 2, 
whereas Section 4-12 uses these terms plus field intensity and voltage terms from Table 1 and Table 2. Refer 
the examples in Section 4-12 for usage of the conversions while converting free space values of power density 
to actual measurements with a spectrum analyzer attached by coaxial cable to a receiving antenna. 


Conversion Between Field Intensity (Table 1) and Power Received (Table 2). 


Power received (watts or milliwatts) can be expressed in terms of field intensity (volts/meter or 
uv/meter) using equation [3]: 


; BP 
Power received (P,. )= — [3] 

(Bey 480 7° f° 
or in log form: 10 log P, = 20 log E+ 10 log G - 20 log f+ 10 log (c?/4802°) [4] 
Then 10 log Pr = 20 log E, + 10 log G - 20 log f, + Ky [5] 

5 , 
Where K,=10log| 5° Sete us aide 5 
480 4 as required (volts to uv) (Hz to MHz or GHz) 


The derivation of equation [3] follows: Values of K, (dB) 


ieee) SAU ene ieee) HGH 
Ac=22G/4m By {8} Section 31, temns (m') ff Wats 
12.8 -107.2 -167.2 

lems (Wim) = 

eo 


.. P,= (E2/120)(A’G/4n) terms (v’/m?Q)(m’) 
X=c/f Section 2-3, terms (m/sec)(sec) 
”.P, = (E*/480n’)(c ? G/f?) which is equation [3] 


terms (v7/m’Q)(m7/sec’)(sec”) or v7/Q = watts 


Table 2. Conversion Table - Volts to Watts and dBuA. 
(P, = V,/Z - Related by line impedance of 50 Q) 


POWER DENSITY 


Radio Frequency (RF) propagation is defined as the travel of electromagnetic waves through or along 
amedium. For RF propagation between approximately 100 MHz and 10 GHz, radio waves travel very much 
as they do in free space and travel in a direct line of sight. There is a very slight difference in the dielectric 
constants of space and air. The dielectric constant of space is one. The dielectric constant of air at sea level is 
1.000536. In all but the highest precision calculations, the slight difference is neglected. 


From chapter 3, Antennas, an isotropic radiator is a theoretical, lossless, omnidirectional (spherical) 
antenna. That is, it radiates uniformly in all directions. The power of a transmitter that is radiated from an 
isotropic antenna will have a uniform power density (power per unit area) in all directions. The power density 
at any distance from an isotropic antenna is simply the transmitter power divided by the surface area of a 
sphere (42R’) at that distance. The surface area of the sphere increases by the square of the radius, therefore 
the power density, Pp, (watts/square meter) decreases by the square of the radius. 


Power density from __ ip, where : P,= Transmitter Power 


- 1 
an isotropic antenna 2 An R? R= Range From Antenna (i.e., radius of sphere) mM 


P, is either peak or average power depending on how Pp is to be specified. 


Radars use directional antennas to channel most of the radiated power in a particular direction. The 
Gain (G) of an antenna is the ratio of power radiated in the desired direction as compared to the power 
radiated from an isotropic antenna, or: 


Maximum radiation intensity of actual antenna 


Radiation intensity of isotropic antenna with same power input 


The power density at a distant point from a radar with an antenna gain of G, is the power density from 
an isotropic antenna multiplied by the radar antenna gain. 


— P; G; 
4m R° 
P, is either peak or average power depending on how Pp is to be specified. 


Power density from radar, Pp 


[2] 


Another commonly used term is effective isotropic radiated power (EIRP), where EIRP = P; G,. 
ERP is also used but EIRP is preferred because it specifically defines the type of reference antenna as 
isotropic. 


A receiving antenna captures a portion of this power determined by its effective capture Area (A,). 


The received power available at the antenna terminals is the power density times the effective capture area 
(A.) of the receiving antenna. 


e.g., If the power density at a specified range is one microwatt per square meter and the antenna’s 


effective capture area is one square meter then the power captured by the antenna is one microwatt. 


For a given receiver antenna size the capture area is constant no matter how far it is from the 
transmitter, as illustrated in Figure 1. Also notice from Figure | that the received signal power decreases by 
1/4 (6 dB) as the distance doubles. This is due to the R’ term in the denominator of equation [2]. 


4-2.1 


Same Antenna 


Capture 4re 
ONE WAY SIGNAL STRENGTH (8) 
2R 
ecreases by 
Sd by 6 dB t 
6 dB when the distance doubles 

C14 part) R 
a hoe Sincreases by 6 dB a 
tT when the distance ishalf 4 

8 O.5R 

Range 1 go Range2 =~ 


Rece bed Signal AF Recebed Signal pam rd 


Figure 1. Power Density vs. Range. 


Sample Power Density Calculation - Far Field 
(Refer to Section 3-5 for the definition of near field and far field) 

Calculate the power density at 100 feet for 100 watts transmitted through an antenna with a gain of 
10. 


Given: P,;= 100 watts G,=10 (dimensionless ratio) R= 100 ft 


This equation produces power density in watts per square range unit. 


pp= L1G = C00 watts) 19 _ 9 9980 watts/ f? 
4nR°  —42(100 ft ) 


For safety (radiation hazard) and EMI calculations, power density is usually expressed in milliwatts 
per square cm. That’s nothing more than converting the power and range to the proper units. 


100 watts = 1 x 10? watts = 1 x 10° mW 
100 feet = 30.4785 meters = 3047.85 cm. 


5 
= PGi (10 M99 9 9086 mW cm’ 
4m R42 (3047.85cm ) 


D 


However, antenna gain is almost always given in dB, not as aratio. It’s then often easier to express 


EIRP in dBm. 


P, watts 100 
iB S10 ee 70 tes 5008 
Pao e| ImW | sa 


G, (4B) = 10 Log S = 10 Log (10) = 10 dB 


EIRP (dBm) = P, (dBm) + G, (dB) = 50 + 10 = 60 dBm 
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To reduce calculations, the graph in Figure 2 can be used. It gives EIRP in dBm, range in feet and 
power density in mW/cm”. Follow the scale A line for an EIRP of 60 dBm to the point where it intersects the 
100 foot range scale. Read the power density directly from the A-scale x-axis as 0.0086 mW/cm*’ (confirming 
our earlier calculations). 
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Figure 2. Power Density vs. Range and EIRP. 
Example 2 


When antenna gain and power (or EIRP) are given in dB and dBm, it is necessary to convert back to 
ratios in order to perform the calculation given in equation [2]. Use the same values as in example | except 
for antenna gain. 


Suppose the antenna gain is given as 15 dB: G,; (dB) = 10 Log (G,) 


G, (dB) 


Therefore: G,= toll 70 


)- [10] (70) 31.6228 


pp= PG _ U0 mW) 31-6228) _ 9 6971 mW om? 


4m (3047.85 )° 


Follow the 65 dBm (extrapolated) EIRP line and verify this result on the A-scale X-axis. 
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Example 3 - Sample Real Life Problem 


Assume we are trying to 
determine if a jammer will damage 
the circuitry of a missile carried 
onboard an aircraft and we cannot 
perform an actual measurement. 
Refer to the diagram at the right. 


Given the following: 
Jammer power: 500 W (P, = 500) 


Jammer line loss and antenna gain: 
3 dB (G; = 2) 


Missile antenna diameter: 10 in 
Missile antenna gain: Unknown 


Missile limiter protection (maximum antenna power input): 20 dBm (100mW) average and peak. 


The power density at the missile antenna caused by the jammer is computed as follows: 


_ PiGr _ S00W (2) 


a 3 =8.56W/ m 
4m R°  4n[(10ft)(.3048m/ft) ] 
The maximum input power actually received by the missile is either: 
P,= Pp A, (if effective antenna area is known) or 


P,= Pp Gu/4a (if missile antenna gain is known) 


To cover the case where the missile antenna gain is not known, first assume an aperture efficiency of 0.7 for 
the missile antenna (typical). Then: 


P, = Pp An = 8.56 W/m (x)[ (10/2 in)(.0254 m/in) ] * (0.7) = 0.3 watts 


Depending upon missile antenna efficiency, we can see that the power received will be about 3 times 
the maximum allowable and that either better limiter circuitry may be required in the missile or a new location 
is needed for the missile or jammer. Of course if the antenna efficiency is 0.23 or less, then the power will 
not damage the missile’s receiver. 


If the missile gain were known to be 25 dB, then a more accurate calculation could be performed. 
Using the given gain of the missile (25 dB= numeric gain of 316), and assuming operation at 10 GHz 
(A = .03m) 


P. = Pp Gnd’ / 4 = 8.56 W/m? (316)(.03)"/ 42 = .19 watts (still double the allowable tolerance) 
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ONE-WAY RADAR EQUATION / RF PROPAGATION 
The one-way (transmitter to receiver) radar equation is derived in this section. This equation is most 


commonly used in RWR, communications, or ESM type of applications. The following is a summary of the 
important equations explored in this section: 


ONE-WAY RADAR EQUATION 


_ PiG: Ae 
4m R? 


Peak Power at 
4 A. 


2 


Receiver Input, P..(or S)= Pp Ae and Antenna Gain, G= 


2 
or: Equivalent Area, A.= GA 
Values of K, (in dB) 

¥ Range f, in MHz f,inGHz 
| ( Note:4=“) ims fe 2 
7 NM 37.8 97.8 
km 32.45 92.45 
m 27.55 32.45 
On reducing to log form this becomes: yd -28.33 31.67 
10log P, = 10log P, + 10log G,; + 10log G, - 20log fR + 20log (c/4z) ft -37.87 = 22.13 


So the one-way radar equation is : 


P; G: G, a: c 
(40R J (4nf RY 
* keep A, c, and R in the same units 


S(or P,) = 


=P.6.6;| 


or in simplified terms: 
10log P, = 10log P, + 10log G, + 10log G, - a; (in dB) 


Note: Losses due to antenna 
polarization and atmospheric 
absorption (Sections 3-2 & 
5-1) are not included in any of 
Note: To avoid having to include additional terms for these these equations. 
calculations, always combine any transmission line loss with antenna 

gain 


Where: a, = one-way free space loss = 20log (fR) + K, (in dB) and: 
K, = 20log [(42/c)(Conversion factors if units if not in m/sec, m, and Hz)] 


Recall from Section 4-2 that the power Same Antenna 
density at a distant point from a radar with an antenna Capture Are 
gain of G, is the power density from an isotropic 
antenna multiplied by the radar antenna gain. 


PiG; 
47 R’ 


Power density from radar, Pp = 


If you could cover the entire spherical 
segment with your receiving antenna you would 
theoretically capture all of the transmitted energy. Pee es Sie! a, creed eal a i. i 
You can’t do this because no antenna is large enough. 
(A two degree segment would be about a mile and Figure 1. Power Density vs. Range. 
three-quarters across at fifty miles from the 
transmitter.) 


Range 1 gm Range 2 
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A receiving antenna captures a portion of this power determined by its effective capture Area (A.). 
The received power available at the antenna terminals is the power density times the effective capture area 
(A.) of the receiving antenna. 


For a given receiver antenna size the capture area is constant no matter how far it is from the 
transmitter, as illustrated in Figure 1. This concept is shown in the following equation: 
Peak Power at Receiver input, 


_ Pi G; Ae 


ia which is known as the one-way (beacon) equation [2] 
aR 


Pr (or S) = PpA. 


In order to maximize energy transfer between an antenna and transmitter or receiver, the antenna size 
should correlate with frequency. For reasonable antenna efficiency, the size of an antenna will be greater than 
/4. Control of beamwidth shape may become a problem when the size of the active element exceeds several 
wavelengths. 


The relation between an antenna’s 
effective capture area (A,) or effective aperture 


and its Gain (G) is: 


4 
Antenna Gain, G= a [3] 
a Lower Freque Higher Frequercy 
or : Equivalent Area, A.= “< [4] peter He ———— 


Low Frequency -——_ Higher Frequenoy ay 
AteraAara Areia Ara 


Recebed Signal [a Rece bed Signal = 


Since the effective aperture is in units 
of length squared, from equation [3], it is seen 
that gain is proportional to the effective 
aperture normalized by the wavelength. This 
physically means that to maintain the same 
gain when doubling the frequency, the area is reduced by 1/4. This concept is illustrated in Figure 2. 


Figure 2. Capture Area vs. Frequency. 


If equation [4] is substituted into equation [2], the following relationship results: 


P:G:GrV? _ P:G;G,A’ 
(4n)R? (4aR/ 


Peak Power at Receiver Input = S (or Pp) = [5] 


This is the signal calculated one-way from a transmitter 

to a receiver. For instance, a radar application might be to s SE en eee aR 
determine the signal received by a RWR, ESM, or an ELINT l S decreases by 6 dB t 
receiver. It is a general purpose equation and could be applied ree when the distance doubles R 
to almost any line-of-sight transmitter to receiver situationifthe |——————————————————-—-—-| 
RF is higher than 100 MHZ. - an Sincreases by 6 dB = 

T when the distance is half a 

8 O5R 
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The free space travel of radio waves can, of course, be blocked, 
reflected, or distorted by objects in their path such as buildings, flocks o 
birds, chaff, and the earth itself. 


As illustrated in Figure 1, as the distance is doubled the received 
signal power decreases by 1/4 (6 dB). This is due to the R® term i 
equation [5]. 


To illustrate this, blow up a round balloon and draw a square on the 
side of it. If you release air so that the diameter or radius is decreased by 
1/2, the square shrinks to 1/4 the size. If you 
further blow up the balloon, so the diameter or 


radius is doubled, the square has quadrupled in on 
TRANSMITTER 
area. 


The one-way free space loss factor (a), 


Values of K, (dB) 
Range f,in MHz ff in GHz 
(units) K,= 

37.8 


32.45 
-27.55 
-28.33 
-37.87 


PHYSICAL CONCEPT - One-way Space Loss 


RECEIVER 


S$ (orP,) 
(sometimes called the path loss factor) is given by 
the term (42R’)(41/2”) or (4nR /A)*. As shown in EQUIVALENT CIRCUIT - One-way Space Loss 
Figure 3, the loss is due to the ratio of two factors acta RECEIVER 
(1) the effective radiated area of the transmit 
antenna, which is the surface area of a sphere « ,, TRANS MITTER TO RECEIVER 
(4nR°) at that distance (R), and (2) the effective ssa bat — 


capture area (A.) of the receive antenna which has EQUIVALENT CIRCUIT - One-Way Space Loss with Actual Antennas 


a gain of one. If a receiving antenna could TBANSHITIER 
capture the whole surface area of the sphere, there 
would be no spreading loss, but a practical 
antenna will capture only a small part of the 
spherical radiation. Space loss is calculated using 
isotropic antennas for both transmit and receive, 
SO 0, is independent of the actual antenna. Using 
Gr = 1 in equation [11] in Section 3-1, A, =A7/4n. 


RECEIVER 


G 


Figure 3. Concept of One-Way Space Loss. 


Since this term is in the denominator of a, the higher the frequency (lower 1) the more the space loss. Since 
G,and G, are part of the one-way radar equation, S (or P,) is adjusted according to actual antennas as shown in 


the last portion of Figure 3. The value of the received signal (S) is: 


PiGiGrd” _ pig 


2 
S (or Ppr)= ae t 161 ans 


To convert this equation to dB form, it is rewritten as: 


10 Log (S or Pr) = 10 Log (PtGtGr) + 20 Log a 
4nfR 


Since 4 = c / f, equation [7] can be rewritten as: 
10 Log (S or P,) = 10 Log(P; G:G,) - o1 


. 4nf R 
Where the one-way free space loss, a), is defined as: q,=20 Log 22%) * 
Cc 
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[6] 


[7] 


[8] 


[9] 


The signal received equation in dB form is: 10log (P, or S) = 10log P,+ 10log G,+ 10log G, - a, [10] 


The one-way free space loss, 0, can be given in terms of a variable and constant term as follows: 


ai=20Log| “2 ) =20Log f,R+K, (indB) [11] 


Cc 


The value of f, can be either in MHz or GHz as shown with commonly used units of R in the 
adjoining table. 


where K ,= 20 Log = e (Conversion units if not in m/sec, m, and 1) 
c 


Note: To avoid having to include additional terms for these calculations, always combine any 
transmission line loss with antenna gain. 


A value for the one-way free space loss (a) can be obtained from: 


(a) The One-way Free Space Loss graph (Figure 4). Added accuracy can be obtained using the 
Frequency Extrapolation graph (Figure 5) 


(b) The space loss nomograph (Figure 6 or 7) 


(c) The formula for a, equation [11]. 


FOR EXAMPLE: 


Find the value of the one-way free space loss, a), for an RF of 7.5 GHz at 100 NM. 

(a) From Figure 4, find 100 NM on the X-axis and estimate where 7.5 GHz is located between 
the 1 and 10 GHz lines (note dot). Read a, as 155 dB. An alternate way would be to read the 
a, at 1 GHz (138 dB) and add the frequency extrapolation value (17.5 dB for 7.5:1, dot on 
Figure 5) to obtain the same 155 dB value. 

(b) From the nomogram (Figure 6), the value of a; can be read as 155 dB (Note the dashed line). 

(c) From the equation 11, the precise value of a is 155.3 dB. 

Remember, a is a free space value. If there is atmospheric attenuation because of absorption of RF 


due to certain molecules in the atmosphere or weather conditions etc., the atmospheric attenuation is in 
addition to the space loss (refer to Section 5-1). 


4-3.4 


jaa 
a = 
co = 
BS 
+ 
ws 
5 on 
£2)": 272 
co: 
i) 
= 
_ 


Le 


- 


(ap) NOLLYNNALLY I9VdS 4qH4 


=/-7 


Figure 4. One-Way Free Space Loss. 
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Figure 5. Frequency Extrapolation. 
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Figure 7. One-Way Space Loss Nomograph for Distances Less Than 10 Nautical Miles. 
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Figure 8 is the visualization of the losses occurring in one-way radar equation. Note: To avoid 
having to include additional terms, always combine any transmission line loss with antenna gain. Losses due 
to antenna polarization and atmospheric absorption also need to be included. 


NOTE: Drawing not to scale 


Note: Inthe example on page 4-3.16, 
the receiver antenna gain is negative 
VS positive. 
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Figure 8. Visualization of One-Way Radar Equation. 


RWR/ESM RANGE EQUATION (One-Way) 


The one-way radar (signal strength) equation [5] is rearranged to calculate the maximum range Rynax 
of RWR/ESM receivers. It occurs when the received radar signal just equals Sin as follows: 


7 a = 
R ~ P.G:G, A’ P:G:G,c° : PG Ae |? 
max 2 or 2 or as 
(47 ) Simin (47f ) Simin 41 Simin [12] 
In log form: 
20log Rmax = 10log P+ 10log G, - 10log Spin - 20log f+ 20log(c/4z) [13] 


and since K; = 20log {4z/c times conversion units if not in m/sec, m, and Hz} 
(Refer to Section 4-3 for values of K). 


10log Rmax = “[ 10log P,+ 10log G; - 10log Simin - 20log f- Ki] (keep P,; and Spin in same units) [14] 


M dB 
If you want to convert back from dB, then Rina. = om , where M dB is the resulting number in the 


brackets of equation 14. 
From Section 5-2, Receiver Sensitivity / Noise, Sinis related to the noise factor S: 


Smin = (S/N min (NF)KT,B [15] 
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The one-way RWR/ESM range equation becomes: 


1 1 1 
Rinax & PiGiGr A’ ae P:GiGre ot PGi Ac : [16] 
(47 J (SIN ),.. (NF) KT.B (4af J’ (SIN ).... (NF) KT, B 42 (S/N ).,. (NF) KT.B 


RWR/ESM RANGE INCREASE AS A RESULT OF A SENSITIVITY INCREASE 


As shown in equation [12] Sai OC Ries Therefore, -10 log Spin &¢ 20 logRmax and the following 
table results: 


% Range Increase: Range + (% Range Increase) x Range = New Range 

i.e., for a 6 dB sensitivity increase, 500 miles +100% x 500 miles = 1,000 miles 
Range Multiplier: Range x Range Multiplier = New Range 

i.e., for a 6 dB sensitivity increase 500 miles x 2 = 1,000 miles 


dB Sensitivity % Range Range dB Sensitivity % Range Range 
Increase Increase Multiplier Increase Increase Multiplier 


6 1.06 10 216 3.16 
12 1.12 11 255 3.55 
19 1.19 12 298 3.98 
26 1.26 13 347 4.47 
4] 1.41 14 401 5.01 
58 1.58 15 462 5.62 
78 1.78 16 531 6.31 
2.0 17 608 7.08 
2.24 18 694 7.94 
2.51 19 791 8.91 
2.82 20 900 10.0 


2 
3 
4 
5 
6 
7 
8 
9 


RWR/ESM RANGE DECREASE AS A RESULT OF A SENSITIVITY DECREASE 


As shown in equation [12] Simin! ¢ Rmax’. Therefore, -10 log Simin ¢ 20 logRinax and the following 
table results: 


% Range Decrease: Range - (% Range decrease) x Range = New Range 

i.e., for a 6 dB sensitivity decrease, 500 miles - 50% x 500 miles = 250 miles 
Range Multiplier: Range x Range Multiplier = New Range 

i.e., for a 6 dB sensitivity decrease 500 miles x .5 = 250 miles 
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dB Sensitivity % Range Range dB Sensitivity % Range Range 
Decrease Decrease Multiplier Decrease Decrease Multiplier 


- 0.5 6 0.94 -10 68 0.32 
- 1.0 11 0.89 -1l 72 0.28 
- 1.5 16 0.84 - 12 75 0.25 
-2 21 0.79 - 13 78 0.22 
-3 29 0.71 - 14 80 0.20 


-4 37 0.63 - 15 82 0.18 
-5 44 0.56 - 16 84 0.16 
-6 50 0.50 -17 86 0.14 
-7 56 0.44 - 18 87 0.13 
-8 60 0.4 - 19 89 0.11 
-9 65 0.35 - 20 90 0.10 


Example of One-Way Signal Strength: A 5 (or 7) GHz radar has a 70 dBm signal fed through a 5 dB loss 
transmission line to an antenna that has 45 dB gain. An aircraft that is flying 31 km from the radar has an aft 
EW antenna with -1 dB gain and a 5 dB line loss to the EW receiver (assume all antenna polarizations are the 
same). 


Note: The respective transmission line losses will be combined with antenna gains, i.e.: 
-5 +45 = 40 dB, -5 - 1 =-6 dB, -10 + 5 =-5 dB. 
(1) What is the power level at the input of the EW receiver? 


Answer (1): P, at the input to the EW receiver = Transmitter power - xmt cable loss + xmt 
antenna gain - space loss + revr antenna gain - rcvr cable loss. 


Space loss (from Section 4-3) @ 5 GHz = 20 log fR + K, = 20 log (5x31) + 92.44 = 136.25 dB. 
Therefore: 


P, = 70 + 40 - 136.25 - 6 = -32.25 dBm @ 5 GHz (P, = -35.17 dBm @ 7 GHz since a = 139.17 dB) 
(2) If the received signal is fed to a jammer with a gain of 60 dB, feeding a 10 dB loss 
transmission line which is connected to an antenna with 5 dB gain, what is the power level from the 
jammer at the input to the receiver of the 5 (or 7) GHz radar? 
Answer (2): P, at the input to the radar receiver = Power at the input to the EW receivert+ 
Jammer gain - jammer cable loss + jammer antenna gain - space loss + radar revr antenna gain - radar revr 


cable loss. Therefore: 


P, = -32.25 + 60 - 5 - 136.25 + 40 = -73.5 dBm @ 5 GHz. (P, = -79.34 dBm @ 7 GHz 
since o; = 139.17 dB and P, = -35.17 dBm). 


This problem continues in Sections 4-4, 4-7, and 4-10. 
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TWO-WAY RADAR EQUATION (MONOSTATIC) 


In this section the radar equation is derived from the one-way equation (transmitter to receiver) which 
is then extended to the two-way radar equation. The following is a summary of the important equations to be 


derived here: 


TWO-WAY RADAR EQUATION (MONOSTATIC) 


Peak power at the 
radar receiver input is: ‘ 


_PiG.GAo 
(4m J R’ 


-P.6.6,| 


On reducing the above equation to log form we have: 
10log P, = 10log P, + 10log G, + 10log G, + 10log o - 20log f- 40log R - 30log 42 + 20log c 


or in simplified terms: 


omen ] 
(4 J f° R’ 


10log P, = 10log P, + 10log G, + 10log G,+ G,- 2a, (in dB) 


Note : A= c/f and o = RCS 


* keep A orc,o,and R in the same units 


Note: Losses due to antenna polarization and atmospheric absorption (Sections 3-2 and 5-1) are not included in these 


equations. 


Target gain factor, G, = 10log o + 20log f; + K, (in dB) 


K, Values 
(dB) RCS (6) ~—f; in MHz 


(units) K,= 
-38.54 
-48.86 


Figure 1 illustrates the 
physical concept and equivalent 
circuit for a target being illuminated 
by a monostatic radar (transmitter 
and receiver co-located). Note the 
similarity of Figure | to Figure 3 in 
Section 4-3. Transmitted power, 
transmitting and receiving antenna 
gains, and the one-way free space 
loss are the same as those described 
in Section 4-3. The physical 
arrangement of the elements is 
different, of course, but otherwise 
the only difference is the addition of 
the equivalent gain of the target 
RCS factor. 


fin GHz 


K, Values Range 
(dB) (units) 


One-way free space loss, a, = 20log (f; R)+ K, (in dB) 


NM 


PHYSKAL CONCEPT 


TRANSMITTER 


TRANSMITTER 


RECEIVER 


TRAM SHMITTER TO TARGET 
O,, ONE-WAY SPAGE Loess 


TARGET TO RECENER 
Oy, ONE-WAY SPAGE LOSS 


f, in MHz 


fin GHz 


TARGET 


Sg 


ea OF RAGS 


GAIN OF RAGS 


Figure 1. The Two-Way Monostatic Radar Equation Visualized. 
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From Section 4-3, One-Way Radar Equation / RF Propagation, the power in the receiver is: 


Received Signal _ P,G,G,A° 


2 [1] 
at Target (4aR ) 


4 
From equation [3] in Section 4-3: Antenna Gain ,G = ae [2] 


Similar to a receiving antenna, a radar target also intercepts a portion of the power, but reflects 
(reradiates) it in the direction of the radar. The amount of power reflected toward the radar is determined by 
the Radar Cross Section (RCS) of the target. RCS is a characteristic of the target that represents its size as 
seen by the radar and has the dimensions of area (o) as shown in Section 4-11. RCS area is not the same as 
physical area. But, for a radar target, the power reflected in the radar’s direction is equivalent to re-radiation 
of the power captured by an antenna of area o (the RCS). Therefore, the effective capture area (A.) of the 
receiving antenna is replaced by the RCS (0). 


410 Reflected Signal p,G, 4? 4n0 
= [3] so we now have: aos 
av’ from target (4aR y 4? 


G, [4] 


The equation for the power reflected in the radar’s direction is the same as equation [1] except that P, 
G,, which was the original transmitted power, is replaced with the reflected signal power from the target, from 
equation [4]. This gives: 


Reflected Signal Received Back _ P,G,4’4mo0__ G, A? 


[5] 


at Input to Radar Receiver (4mR) 2? (4aR 
If like terms are cancelled, the two-way radar 
TWO WAY SIGNAL STRENGTH Oe equation results. The peak power at the radar 
§ 8 decreases by 12 dB tT receiver input 1S. 
Gea when the distance doubles R 
pet Pe 
—-------- ee 2 2 
P,G,G,2 o Oc 
Presta S increases by 12 dB - Pas — 7 4 = P,G;:G; 3 Dag 
T when the distance is half 4 (47 ) R (4 ) f R 
§ O.5R 
* Note: A=c/fand o =RCS. Keep A orc, o, and R in 


the same units. 
On reducing equation [6] to log form we have: 


10log P, = 10log P, + 10log G, + 10log G, + 10log o - 20log f- 40log R - 30log 42 + 20log c [7] 
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[6] 


Target Gain Factor 


If Equation [5] terms are rearranged instead of cancelled, a recognizable form results: 


a 410 Ze 
S (or P,)=(P:G;G,)® e ° [8] 
(or P,)=( | |. 2 ).) 4] 
In log form: 
A 4n0 A 
1OloglS (or P,)]= 10l0g P,+ 10086, + 10108 G,+ 20108] | + 10108) 2 | + 20108| | [9] 
47R AZ 47R 


The fourth and sixth terms can each be recognized as -o,, where a is the one-way free space loss factor 
defined in Section 4-3. The fifth term containing RCS (0) is the only new factor, and it is the “Target Gain 
Factor.” 


In simplified terms the equation becomes: 
10log [S (or P,)] = 10log P, + 10log G, + 10log G, + G, - 20, (in dB) [10] 


Where a, and G, are as follows: 


From Section 4-3, equation [11], the space loss in dB is given by: 


R * 
a,= 20 log a =20log f,R+K, where K,= 20 log | «Conversion units if not inm/sec,m, and 1) [11] 
c c 


* Keep c and R in the same units. The 
table of values for K; is again presented here for || One-way free space loss, a, = 2Olog (f,R) + K, (in 
completeness. The constant, K,, in the table dB) 
includes a range and frequency unit conversion 
factor. K, Values Range f, in MHz 


(dB) (units ) K,= 


While it’s understood that RCS is the 
antenna aperture area equivalent to an 
isotropically radiated target return signal, the 
target gain factor represents a gain, as shown in 
the equivalent circuit of Figure 1. The Target 
Gain Factor expressed in dB is G, as shown in 
equation [12]. 


NM 


2 


2 
Go= 10tog| |= 10109] #2" |= 010g + 20.06 f+ K: (in dB) [12] 
c 


2 


where = 10 
c 


4m. Frequency and RCS (Hz to MHz or GHz )’ 
conversions as required (meters to feet )° 
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The “Target Gain Factor” (G,) is a composite of RCS, frequency, and dimension conversion factors 
and is called by various names: “Gain of RCS”, “Equivalent Gain of RCS”, “Gain of Target Cross Section’, 
and in dB form “Gain-sub-Sigma”’. 


If frequency is given in MHz and RCS (o) is in m”, the formula for G, is: 


2 6 2 
G,=10log.o + 20log f’, + 10log tno(<_) en o( 20 ) [13] 


or: G,=10loga + 20 log f,- 38.54 (in dB) [14] 


Target gain factor, G, = 10log co + 20log f, + K, (in 
dB) 


K, Values 


(dB) RCS (0) f, in MHz f, in GHz 


(units) K,= 
-38.54 
-48.86 


For this example, the constant K, is -38.54 dB. K, values for various area and frequency and 
frequency units are summarized in the adjoining table. 


In the two-way radar equation, the one-way free space loss factor (a1) is used twice, once for the 
radar transmitter to target path and once for the target to radar receiver path. The radar illustrated in Figure | 
is monostatic so the two path losses are the same and the values of the two o,’s are the same. 


If the transmission loss in Figure 1 from P; to G, equals the loss from G, to P,, and G, = G,, then 
equation [10] can be written as: 


10log [S or P,] = 10log P, + 20log Gy - 20,+G, (in dB) [15] 


The space loss factor (a) and the target gain factor (G,) include all the necessary unit conversions so 
that they can be used directly with the most common units. Because the factors are given in dB form, they are 
more convenient to use and allow calculation without a calculator when the factors are read from a chart or 
nomograph. 


Most radars are monostatic. That is, the radar transmitting and receiving antennas are literally the 
same antenna. There are some radars that are considered “monostatic” but have separate transmitting and 
receiving antennas that are co-located. In that case, equation [10] could require two different antenna gain 
factors as originally derived: 


10log [S or P,] = 10log P, + 10log G,+ 10log G,- 2a,+G, (in dB) [16] 
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Note: To avoid having to include additional terms for these calculations, always combine any transmission 
line loss with antenna gain. 


Figure 2 is the visualization of the path losses occurring with the two-way radar equation. Note: to 
avoid having to include additional terms, always combine any transmission line loss with antenna gain. 
Losses due to antenna polarization and atmospheric absorption also need to be included. 


*If power is actually measured in region A or B, itis stated . 
in either power density (mVVfcrre) or field intensity (Vérn) Note: Not to scale 
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Figure 2. Visualization of Two-Way Radar Equation. 


RADAR RANGE EQUATION (Two-Way Equation) 


The Radar Equation is often called the “Radar Range Equation.” The Radar Range Equation is 
simply the Radar Equation rewritten to solve for maximum Range. The maximum radar range (Rinax) is the 
distance beyond which the target can no longer be detected and correctly processed. It occurs when the 
received echo signal just equals Sinin- 


The Radar Range Equation is then: 


1 vi 1 
25/4 2 4 4 
Rinax = P.G,G,A oO or P.G:G;c o] or P.G; Ae & [17] 
3 3 2 2 
(4x ) Simin (47 ) ri Simin (40 y Simin 


The first equation, of the three above, is given in Log form by: 
A0log Rinax = 10log P; + 10log G, + 10log G, + 10log o - 10log Sinin - 20log f- 30log 42 + 20log c [18] 


As shown previously, Since K; = 20log [(42/c) times conversion units if not in m/sec, m, and Hz], we have: 
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10log Rmax = % [10log P, + 10log G, + 10log G, + 10log o - 10log Sin - 20log f; - K; - 10.99 dB] [19] 


If you want to convert back from dB, then One-way free space loss, a, = 2Olog (f,R) + K, (in 
dB) 
my M dB 
Rinax = 10° 40 K, Values Range f, in MHz f, in GHz 


(dB) (units) K Ks 


NM 97.8 
92.45 
32.45 
31.67 
22.13 


Where M GB is the resulting number within the 
brackets of equation 19. 


From Section 5-2, Receiver Sensitivity / Noise, 
Smin 1S related to the noise factors by: 


Simin = (S/N ) nin (NF) KT 9 B [20] 


The Radar Range Equation for a tracking radar (target continuously in the antenna beam) becomes: 


I I 
Ria P.G:G. Ao : Ae P.G:G,c° : . P: Gi Ac O [21] 
(470 )(S/N ) yin (NF)KT 0B (47 J’ f° (SIN )yin(NE)KTB (420) (S/N nin(NFKT,B 


P, in equations [17], [19], and [21] 1s the peak power of a CW or pulse signal. For pulse signals these 
equations assume the radar pulse is square. If not, there is less power since P, is actually the average power 
within the pulse width of the radar signal. Equations [17] and [19] relate the maximum detection range to 
Smin, the minimum signal which can be detected and processed (the receiver sensitivity). The bandwidth (B) 
in equations [20] and [21] is directly related to Sin. B 1s approximately equal to 1/PW. Thus a wider pulse 
width means a narrower receiver bandwidth which lowers Sin, assuming no integration. 


One cannot arbitrarily change the receiver bandwidth, since it has to match the transmitted signal. 
The “widest pulse width” occurs when the signal approaches a CW signal (see Section 2-11). A CW signal 
requires a very narrow bandwidth (approximately 100 Hz). Therefore, receiver noise is very low and good 
sensitivity results (see Section 5-2). If the radar pulse is narrow, the receiver filter bandwidth must be 
increased for a match (see Section 5-2), i.e. a 1 tts pulse requires a bandwidth of approximately 1 MHz. This 
increases receiver noise and decreases sensitivity. 


If the radar transmitter can increase its PRF (decreasing PRI) and its receiver performs integration 
over time, an increase in PRF can permit the receiver to “pull” coherent signals out of the noise thus reducing 
S/Nimin thereby increasing the detection range. Note that a PRF increase may limit the maximum range due to 
the creation of overlapping return echoes (see Section 2-10). 


There are also other factors that limit the maximum practical detection range. With a scanning radar, 
there is loss if the receiver integration time exceeds the radar’s time on target. Many radars would be range 
limited by line-of-sight/radar horizon (see Section 2-9) well before a typical target faded below Sin. Range 
can also be reduced by losses due to antenna polarization and atmospheric absorption (see Sections 3-2 
and 5-1). 
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Two-Way Radar Equation (Example) 


Assume that a 5 GHz radar has a 70 dBm (10 kilowatt) signal fed through a 5 dB loss transmission 
line to a transmit/receive antenna that has 45 dB gain. An aircraft that is flying 31 km from the radar has an 
RCS of 9 m’. What is the signal level at the input to the radar receiver? (There is an additional loss due to 
any antenna polarization mismatch but that loss will not be addressed in this problem). This problem 
continues in Sections 4-3, 4-7, and 4-10. 


Answer: 
Starting with: 10logS= 10log P,+ 10log G,+ 10log G, + G, - 2a, (in dB) 


We know that: a, = 20log fR + K, = 20log (5x31) + 92.44 = 136.25 dB 
and that: G, = 10log o + 20log f, + K, = 10log 9+ 20log 5 + 21.46 = 44.98 dB (see Table 1) 
(Note: The aircraft transmission line losses (-5 dB) will be combined with the antenna gain 


(45 dB) for both receive and transmit paths of the radar) 


So, substituting in we have: 10log S = 70 + 40 + 40 + 44.98 - 2(136.25) = -77.52 dBm @ 5 GHz 


The answer changes to -80.44 dBm if the tracking radar operates at 7 GHz provided the antenna gains 
and the aircraft RCS are the same at both frequencies. 


a; = 20log (7x31) + 92.44 = 139.17 dB, G,=10log 9 + 20log 7 + 21.46 = 47.9dB (see Table 1) 


10log S = 70 + 40 + 40 + 47.9 - 2(139.17) = -80.44 dBm @ 7 GHz 


Table 1. Values of the Target Gain Factor (G,) in dB for Various Values of Frequency and RCS. 


RCS - Square meters 
(GHz) | 0.05 | 5 | 9 | 10 | 1001000 | 10,000 _| 


Note: Shaded values were used in the examples. 


TWO-WAY RADAR RANGE INCREASE AS A RESULT OF A SENSITIVITY INCREASE 


As shown in equation [17] ae oC Reice Therefore, -10 log Smin CC 40 logRinax and the table 
below results: 


% Range Increase: Range + (% Range Increase) x Range = New Range 

i.e., for a 12 dB sensitivity increase, 500 miles +100% x 500 miles = 1,000 miles 
Range Multiplier: Range x Range Multiplier = New Range 

i.e., for a 12 dB sensitivity increase 500 miles x 2 = 1,000 miles 
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Table 2. Effects of Sensitivity Increase. 


dB Sensitivity % Range Range dB Sensitivity % Range Range 
Increase Increase Multiplier Increase Increase Multiplier 


OANIDHDUNAKRWhN;: 


TWO-WAY RADAR RANGE DECREASE AS A RESULT OF A SENSITIVITY DECREASE 


As shown in equation [17] Smin! OC Rmax’ Therefore, -10 log Smin 0 40 logRmax and the table 
below results: 


% Range Decrease: Range - (% Range Decrease) x Range = New Range 
i.e., fora 12 dB sensitivity decrease, 500 miles - 50% x 500 miles = 250 miles 


Range Multiplier: Range x Range Multiplier = New Range 
i.e., fora 12 dB sensitivity decrease 500 miles x 0.5 = 250 miles 


Table 3. Effects of Sensitivity Decrease. 


dB Sensitivity % Range Range dB Sensitivity % Range Range 
Decrease Decrease Multiplier Decrease Decrease Multiplier 
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ALTERNATE TWO-WAY RADAR EQUATION 


In this section the same radar equation factors are grouped differently to create different constants 
as is used by some authors. 


TWO-WAY RADAR EQUATION (MONOSTATIC) 


Peak power at the PIG GA O*_PiG Gunse * 
radar receiver P= a 


input is: (4n)R’ (Ary f° R 
* Keep A orc, o, and R in the same units. On reducing the above equation to log form we have: 
or: 10log P, = 10log P, + 10log G, + 10log G,- a, (in dB) 


( Note:A=— and ois RCS ) 


Where: 02 = 20log f\R’ - 10log 0+ K3, and K; = -10log ¢7/(4z)° 
Note: 
Losses due to antenna polarization and atmospheric absorption (Sections 3-2 and 5-1) are not included in these equations 
K; Values: 
(dB) 


In the last section, we had the basic radar equation given as equation [6] and it is repeated as 
equation [1] in the table above. 


In Section 4-4, in order to maintain the concept and use of the one-way space loss coefficient, a, we 
didn’t cancel like terms which was done to form equation [6] there. Rather, we regrouped the factors of 
equation [5]. This resulted in two minus a terms and we defined the remaining term as G,, which accounted 
for RCS (see equation [8] & [9]). 


Some authors take a different approach, and instead develop an entirely new single factor 2, which is 
used instead of the combination of a, and G,. 


If equation [1] is reduced to log form, (and noting that f= c/A) it becomes: 
10log P, = 10log P, + 10log G, + 10log G, - 20log (fR*) + 10log o + 10log (c7/(4z)°) [2] 


We now call the last three terms on the right minus 2 and use it as a single term instead of the two 
terms a, and G,. The concept of dealing with one variable factor may be easier although we still need to 
know the range, frequency, and radar cross section to evaluate a. Additionally, we can no longer use a 
nomograph like we did in computing o, and visualize a two-way space loss consisting of two times the one- 
way space loss, since there are now 3 variables vs. two. 


Equation [2] reduces to: 


10log P, = 10log P, + 10log G, + 10log G, - a, (in dB) [3] 
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Where a) = 20log (f\R’) - 10log o + K; and where f is the MHz or GHz value of frequency and 
K; = -10log (c’/(4n)’) + 20log (conversion for Hz to MHz or GHz)+ 40log (range unit conversions if not in 
meters) - 20log (RCS conversions for meters to feet) 


The values of K3 are given in the table above. 


Comparing equation [3] to equation [10] in Section 4-4, it can be seen that a2 = 20) - Ge. 
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TWO-WAY RADAR EQUATION (BISTATIC) 


The following table contains a summary of the equations developed in this section. 


TWO-WAY RADAR EQUATION (BISTATIC) 
Note : A=c/f and o = RCS 


* keep 2 or c,o, and R in the same units 


r 


pe : 3 
radar receiver input is: (4x) Rix Rix 


2 2 > 
Peak power at the _P:G:G,A oO =P.G,G, ae = 
(47 ) f Rr Rr 


On reducing the above equation to log form we have: 
10log P, = 10log P, + 10log G, + 10log G, + 10log o - 20log f + 20log c - 30log 4x - 20log Ry, - 20log Rrx 


or in simplified terms: 10log P, = 10log P, + 10log G, + 10log G, + G, - a7, - Gp, (in dB) 
Where 7, corresponds to transmitter to target loss and ax corresponds to target to receiver loss. 


Note: Losses due to antenna polarization and atmospheric absorption (Sections 3-2 and 5-1) are not included in these 
equations. 


Target gain factor, G, = 10log o + 20log f; + Ky (in dB) One-way free space loss, Ors or rx = 20log (fi. Rrx or Rx) + Ky (in dB) 


K, Values K, Values Range Jf, in MHz Jf, in GHz 
(dB) RCS (6) —f; in MHz jf, in GHz (dB) (units) = K,= 
(units) K,= NM : 97.8 
-38.54 : Km . 92.45 
-48.86 . m : 32.45 
yd ; 31.67 
ft ‘ 22.13 


BISTATIC RADAR PHYSICAL CONCEPT .- 


There are also true bistatic radars 0 ONE Wa ui sane a | > 
_ 7 %! i; | a 
radars where the transmitter and aces 
receiver are in different locations as is en 
depicted in Figure 1. The most | 
[ 


TARGET TO RECEIVER | 
Cp, ONE-WAY SPACE Loss | 


commonly encountered bistatic radar ’ 


application is the semi-active missile. 
The transmitter is located on, or near, the 
launch platform (surface or airborne), and 
the receiver is in the missile which is 
somewhere between the launch platform 
and the target. 


TRANSMITTER TO TARGET 


TRANSMITTER Cy. ONE-WAY SPACE LOSS GAIN OF ACS 
The transmitting and receiving 
: RECEIVER TARGET TO RECEIVER 
antennas are not the same and are not in (tp, ONE-WAY SPACE LOSS 
4 


the same location. Because the target-to- 
radar range is different from the target-to- 
missile range, the target-to-radar and 
target-to-missile space losses are Figure 1. Bistatic Radar Visualized. 


different. 
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The peak power at the radar receiver input is: 


_PiGiG: AO _ oc 
(4x J Rix Rix (41) f ? Rix Rix 
Keep A or c, o, and R in the same units. 


PG, a,| ( Note ‘A= “and o= RCS) [1] 

On reducing the above equation to log form we have: 
10log P, = 10log P, +10log G, +10log G, +10log o - 20log f +20log c - 30log 42 - 20log Rx - 20log Rex [2] 
or in simplified terms: 

10log P, = 10log P, + 10log G, + 10log G, + G,- a7, - Gp, (in dB) [3] 

Where a7, corresponds to transmitter to target loss and ag, corresponds to target to receiver loss, or: 

Ox = 20log(/iT1.) + K; GndB) and = aa, = 20log(f\Trx) + K; (in dB) 

with K, values provided on page 4-6.1 and with f; being the MHz or GHz value of frequency. 


Therefore, the difference between monostatic and bistatic calculations is that two a’s are calculated 
for two different ranges and different gains may be required for transmit and receive antennas. 


To avoid having to include additional terms for these calculations, always combine any transmission 
line loss with antenna gain. 


As shown in Figure 2, it should also be noted that the bistatic RCS received by the missile is not 
always the same as the monostatic RCS. In general, the target’s RCS varies with angle. Therefore, the 
bistatic RCS and monostatic RCS will be equal for receive and transmit antennas at the same angle to the 
target (but only if all three are in a line, as RCS also varies with elevation angle). 


SEMI-ACTIVE 


Figure 2. Bistatic RCS Varies. 
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JAMMING TO SIGNAL (J/S) RATIO - CONSTANT POWER [SATURATED] JAMMING 


The following table contains a summary of the equations developed in this section. 


JAMMING TO SIGNAL (J/S) RATIO (MONOSTATIC) 
JS = (P; Giada R’) /(P,G,6) (ratio form)* — or: 


10log J/S = 10logP; + 10logGj, - 10logP, - 10logG, - 10logo* + 10.99 dB + 20logR* 
Note (1): Neither fnor A terms are part of these equations 


* Keep R and o in same units 


Target gain factor, (in dB) 
G, = 10logo + 20log f; + Ky 


K, Values (dB): 
RCS (oc) f; in MHz f; in GHz 


(units) K,= K,= 
m2 -38.54 21.46 
ft2 -48.86 11.14 


If simplified radar equations developed in previous sections are used: 


10log J/S = 10logP; + 10logGj, - 10logP, - 10logG,- G,+a, (in dB) 
Note (2): the 20log f; term in -G, cancels the 20log f term in a; 


One-way free space loss (dB) 
JAMMING TO SIGNAL (J/S) RATIO (BISTATIC) 


Ryx 1s the range from the radar transmitter to the target. See note (1). Ol; OF Oty = 
xX 


20log (f R) + K, 


JS = (Pj Gada Rr) /(P; Go) (ratio form) * or: 


K, Values (dB): 
10log J/S = 10logP; + 10logG,, - 10logP, - 10logG, - 10logo* + 10.99 dB + 20logR7,** Range f, in MHz f, in GHz 


If simplified radar equations developed in previous sections are used: see note (2). be ) ae oe 
km 32.45 92.45 

10log J/S = 10logP; + 10logG;, - 10logP; - 10logG,- G+ ar, (in dB) m -27.55 32.45 
ft -37.87 22.13 


This section derives the J/S ratio from the one-way range equation for J and the two-way range 
equation for S, and deals exclusively with active (transmitting) Electronic Attack (EA) devices or systems. 
Furthermore, the only purpose of EA is to prevent, delay, or confuse the radar processing of target 
information. 


By official definition, EA can be either Jamming or Deception. This may be somewhat confusing 
because almost any type of active EA is commonly called “jamming,” and the calculations of EA signal in the 
radar compared to the target signal in the radar commonly refer to the “jamming-to-signal” ratio (“J-to-S” 
ratio). Therefore this section uses the common jargon and the term “jammer” refers to any EA transmitter, 
and the term “jamming” refers to any EA transmission, whether Deception or Concealment. 


Jamming: “Official” jamming should more aptly be called Concealment or Masking. Essentially, 
Concealment uses electronic transmissions to swamp the radar receiver and hide the targets. Concealment 
(Jamming) usually uses some form of noise as the transmitted signal. In this section, Concealment will be 
called “noise” or “noise jamming.” 


Deception: Deception might be better called Forgery. Deception uses electronic transmissions to 
forge false target signals that the radar receiver accepts and processes as real targets. 


“J designates the EA signal strength whether it originates from a noise jammer or from a deception 
system. 
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Basically, there are two different 
methods of employing active EA against 
hostile radars: 


SELF SCREEWMING JAMMHG 


Self Protection EA 
Support EA TAR RG ET 
JOMMER 
For most practical purposes, Self 
Protection EEA is usually Deception and 
Support EA is usually noise jamming. As the 
name implies, Self Protection EA is EA that is 
used to protect the platform that it is on. Self 
Protection EA is often called “self screening cactint 
jamming,” “Defensive EA” or historically WITH 
“Deception ECM.” The top half of Figure 1 ne 
shows self-screening jamming. 


ESCORT JAMMING Reet 


Figure 1. Self Protection and Escort Jamming. 
The bottom half of Figure | illustrates 


escort jamming which is a special case of support jamming. If the escort platform is sufficiently close to the 
target, the J-to-S calculations are the same as for self protection EA. 


Support EA is _ electronic 
Phas ote transmissions radiated from one platform 

and is used to protect other platforms or 
fulfill other mission requirements, like 
distraction or conditioning. Figure 2 
illustrates two cases of support jamming 
STAND-OFF JAMMING protecting a striker - stand-off jamming 
(SOJ) and stand-in jamming (SIJ). For SOJ 
the support jamming platform is maintaining 
an orbit at a long range from the radar - 


SE RADAR (os i usually beyond weapons range. For SIJ, a 
eT BS) ) remotely piloted vehicle is orbiting very 


Nerniy close to the victim radar. Obviously, the 
are jamming power required for the SOJ to 


STAND-IN JAMMING screen a target is much greater than the 
jamming power required for the SIJ to 
Figure 2. Support Jamming. screen the same target. 


When factoring EA into the radar equation, the quantities of greatest interest are “J-to-S” and Burn- 
Through Range. 


“J-to-S” is the ratio of the signal strength of the jammer signal (J) to the signal strength of the target 
return signal (S). It is expressed as “J/S” and, in this section, is always in dB. J usually (but not always) must 
exceed S by some amount to be effective, therefore the desired result of a J/S calculation in dB is a positive 
number. Burn-through Range is the radar to target range where the target return signal can first be detected 
through the jamming and is usually slightly farther than crossover range where J=S. It is usually the range 
where the J/S just equals the minimum effective J/S (See Section 4-8). 
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The significance of “J-to-S” is sometimes misunderstood. The effectiveness of EA is not a direct 
mathematical function of “J-to-S.” The magnitude of the “J-to-S” required for effectiveness is a function of 
the particular EA technique and of the radar it is being used against. Different EA techniques may very well 
require different “J-to-S” ratios against the same radar. When there is sufficient “J-to-S” for effectiveness, 
increasing it will rarely increase the effectiveness at a given range. Because modern radars can have 
sophisticated signal processing and/or EP capabilities, in certain radars too much “J-to-S” could cause the 
signal processor to ignore the jamming, or activate special anti-jamming modes. Increasing “J-to-S” (or the 
jammer power) does, however, allow the target aircraft to get much closer to the threat radar before burn- 
through occurs, which essentially means more power is better if it can be controlled when desired. 


IMPORTANT NOTE: If the signal S is CW or PD and the Jamming J is amplitude modulated, then the J 
used in the formula has to be reduced from the peak value (due to sin x/x frequency distribution). The amount 
of reduction is dependent upon how much of the bandwidth is covered by the jamming signal. To get an 
exact value, integrals would have to be taken over the bandwidth. As a rule of thumb however: 

e Ifthe frequency of modulation is less than the BW of the tracking radar reduce J/S by 10 Log (duty cycle). 

e Ifthe frequency of modulation is greater than the BW of the tracking radar reduce J/S by 20 Log(duty cycle). 


For example; if your jamming signal is square wave chopped (50% duty cycle) at a 100 Hz rate while 
jamming a 1 kHz bandwidth receiver, then the J/S is reduced by 3 dB from the maximum. If the duty cycle 
was 33%, then the reduction would be 4.8 dB. If the 50% and 33% duty cycle jamming signals were chopped 
at a 10 kHz (vice the 100 Hz) rate, the rule of thumb for jamming seen by the receiver would be down 6 dB 
and 9.6 dB, respectively, from the maximum since the 10 kHz chopping rate is greater than the 1 kHz receiver 
BW. 


J/S for SELF PROTECTION EA vs. MONOSTATIC RADAR 


Figure 3 is radar jamming visualized. The Physical concept of Figure 3 shows a monostatic radar that 
is the same as Figure 1, Section 4-4, and a jammer (transmitter) to radar (receiver) that is the same as Figure 
3, Section 4-3. In other words, Figure 3 is simply the combination of the previous two visual concepts where 
there is only one receiver (the radar’s). 


PHYSICAL CONCEPT 


RADAR 
POWER 


RADAR 
RECEIVER SIGNAL = POWER + GAINS -LOSSES 


Figure 3. Radar Jamming Visualized. 
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The equivalent circuit shown in Figure 4 applies to jamming monostatic radars with either self protect 
EA or support EA. For self protect (or escort) vs. a monostatic radar, the jammer is on the target and the radar 
receive and transmit antennas are collocated so the three ranges and three space loss factors (a’s) are the 
same. 


MONOSTATIC For tWlonostatic 
EQUIVALENT CIRCUIT Rry= Pre = Rix 


e1= Ty =Apy = Ix 


a orTx' ONE-WAY SPACE LOSS COLLOCATED 
Foal 


eater RADAR oe x GAIN OF RCS 
r 


COLLOCATED ANTENNA . TARGET 


Te RECENER 
ONEWAY SPAGE LOSS 


<a 1 orJx" R 
(TOTAL SIGNAL = J+ 3) JAMMER 
ANTENNA, 


SIGNAL =POWER+GAINS-LOSSES (indB) GAIN (S44) POWER (Py) 


Figure 4. Monostatic Radar EA Equivalent Circuit. 


J-S Ratio (Monostatic) - The ratio of the power received (P,; or J) from the jamming signal transmitted 
from the target to the power received (P, or S) from the radar skin return from the target equals J/S. 


2 
From the one way range equation in Section 4-3: P,lor J = pa Gee [1] 
(4aR ) 
2 
From the two way range equation in Section 4.4: P,2o0rS= PiGiGrA Oo [2] 
(4x )° R’ 


2 3 4 a * 
ee “= Fis G4 7) “ ae (ratio form) [3] 
S  P,G,G,A° o(4aR) P:Gio 


* Keep R and o in the same units. 


On reducing the above equation to log form we have: 


10log J/S = 10log P; + 10log Gj, - 10log P; - 10log G; - 10log o + 10log 4x + 20log R [4] 


or 10log J/S = 10log P; + 10log Gj, - 10log P, - 10log G, - 10log o + 10.99 dB + 20log R [5] 


Note: Neither fnor i terms are part of the final form of equation [3] and equation [5]. 
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J/S Calculations (Monostatic) Using a One Way Free Space Loss - The simplified radar equations 
developed in previous sections can be used to express J/S. 


From the one way range equation Section 4-3: 

10log (P, or J) = 10log Pj + 10log Gja + 10log G,- a; (in dB) [6] 
From the two way range equation in Section 4.4: 

10log (Px or S) = 10log P, + 10log G, + 10log G, + G, - 2a, (in dB) [7] 
10log (J/S) = 10log P; + 10log Gj, - 10log P; - 10log G; - Ge + a (in dB) [8] 


Note: To avoid having to include additional terms for these calculations, always combine any 
transmission line loss with antenna gain. The 20log f; term in -G, cancels the 20log f, term in a). 


Target gain factor, G, = 10log o + 20log f; + Ky One-way free space loss, a, = 20log (f;R) + Ky 
(in dB) (in dB) 


K,; Values Range (f;in MHz f/f; in GHz 
K, Values (dB) (units) K,= K,= 
(dB) RCS (o) fin MHz ff; in GHz NM 37.8 97.8 


(units) K3= K= km 32.45 92.45 
m -38.54 m 29,55 32.45 
fi -48.86 11.14 yd -28.33 31.67 

ft 237.87 22.13 


J/S for SELF PROTECTION EA vs. BISTATIC RADAR 


The semi-active missile illustrated in 

Figure 5 is the typical bistatic radar which would SEMI-ACTIVE 
require the target to have self protection EA to 
survive. In this case, the jammer is on the target 
and the target to missile receiver range is the 
same as the jammer to receiver range, but the 
radar to target range is different. Therefore, only 
two of the ranges and two of the a’s (Figure 6.) 
are the same. 


Figure 5. Bistatic Radar. 


In the following equations: 


Ox = The one-way space loss from the radar transmitter to the target for range Rr 
The one-way space loss from the target to the missile receiver for range Rrx 


Like the monostatic radar, the bistatic jamming and reflected target signals travel the same path from 
the target and enter the receiver (missile in this case) via the same antenna. In both monostatic and bistatic 
J/S equations this common range cancels, so both J/S equations are left with an Ry,’ or 20 log Ry, term. 
Since in the monostatic case Ry, = Rp, and ar, = Gr, , only R or @; is used in the equations. Therefore, the 
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bistatic J/S equations [11], [13], or [14] will work for monostatic J/S calculations, but the opposite is only true 
if bistatic Ry, and a7, terms are used for R or a terms in monostatic equations [3], [5], and [8]. 


The equivalent circuit shown in Figure 6 applies to jamming bistatic radar. For self protect (or escort) 
vs. a bistatic radar, the jammer is on the target and the radar receive and transmit antennas are at separate 
locations so only two of the three ranges and two of the three space loss factors (a’s) are the same. 


BISTATIC For Bistatic 
EQUIVALENT CIRCUIT Ary = Fy #R 7, 
5 = py Uy, FH, anda, 
COLLOCATED 


RAD AR 
TRANSMITTER a GAIN OF RCS 
TARGET 
RECEIVER 


SEPARATE 
LOCATIONS arr ra 
(TOTAL SIGNAL = J +S) JAMMER 
ANTENNA, 


SIGNAL = POWER +GAINS-LOSSES (in dB) GAIN (G,) POWER CP ) 
J 


Figure 6. Bistatic Radar EA Equivalent Circuit. 


J-to-S Ratio (Bistatic) When the radar’s transmit antenna is located remotely from the receiving antenna 
(Figure 6), the ratio of the power received (P, or J) from the jamming signal transmitted from the target to the 
power received (P,. or S) from the radar skin return from the target equals J/S. For jammer effectiveness J 
normally has to be greater than S. 


. . é _ P; G ja G, Phe 

From the one way range equation in Section 4-3: P,lor J= ae (Ry, =Rex) [9] 
(4a Rr) 
2 
From the two way range equation in Section 4.4: P,2o0r S= pee [10] 
(47 ) Rr Rrx 
2 3552 2 2* 

GCG. 4 ; Gig 4% Rix . 

ae f iGaGt a) Rr Be 256; Rr (ratio form) [11] 
S P:GiG- A O(42 Rex) P:G:o 
* Keep R and o in the same units. 
On reducing the above equation to log form we have: 

10log J/S = 10log P; + 10log Gj, - 10log P, - 10log G; - 10log o + 10log 4a + 20log Rr, [12] 
or 10log J/S = 10log P; + 10log Gj, - 10log P, - 10log G, - 10log o + 10.99 dB + 20log Rrx [13] 


Note: To avoid having to include additional terms for these calculations, always combine any 
transmission line loss with antenna gain. Neither fnor 4 terms are part of the final form of equation [11] 
and equation [13]. 
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Bistatic J/S Calculations (Bistatic) Using a One Way Free Space Loss - The simplified radar equations 
developed in previous sections can be used to express J/S. 


From the one way range equation in Section 4-3: 


10log (P,; or J) = 10log P; + 10log G;, + 10log G, - dgx (all factors dB) [14] 
From the two way range equation in Section 4-4: 

10log (Pz or S) = 10log P, + 10log G, + 10log G, + Gg - ar, - Orx (all factors dB) [15] 
10log (J/S) = 10log P; + 10log Gj, - 10log P, - 10log G, - G, + ary (all factors dB) [16] 


Note: To avoid having to include additional terms for these calculations, always combine any 
transmission line loss with antenna gain. The 20log f; term in -G, cancels the 20log f; term in a. 


Target gain factor, G, = 10log o + 20log f; + Ky One-way free space loss 
(in dB) Oty se Re = 20log fiRrx or Rx a K, (in dB) 


K> Values K, Values Range f,in MHz /; in GHz 
(dB) RCS(o) fiinMHz /; in GHz (dB) (units) Ki= 
(units) K,= K,= NM 37.8 


m -38.54 21.46 km 32.45 
ft -48.86 11.14 m -27.55 
yd -28.33 
ft -37.87 


Saturated J/S (Monostatic) Example (Constant Power Jamming) 


Assume that a 5 GHz radar has a 70 dBm signal fed through a 5 dB loss transmission line to an 
antenna that has 45 dB gain. An aircraft is flying 31 km from the radar. The aft EW antenna has -1 dB gain 
and a 5 dB line loss to the EW receiver (there is an additional loss due to any antenna polarization mismatch 
but that loss will not be addressed in this problem). The aircraft has a jammer that provides 30 dBm saturated 
output if the received signal is above -35 dBm. The jammer feeds a 10 dB loss transmission line which is 
connected to an antenna with a 5 dB gain. Ifthe RCS of the aircraft is 9 m’, what is the J/S level received by 
the tracking radar? 


Answer: The received signal at the jammer is the same as the example in Section 4-3, i.e. answer (1) = 
-32.3 dBm @ 5 GHz. Since the received signal is above -35 dBm, the jammer will operate in the saturated 
mode, and equation [5] can be used. (See Section 4-10 for an example of a jammer in the linear region.) 


10log J/S = 10log P; + 10log Gj, - 10log P; - 10log G; - 10log o + 10.99 dB + 20log R 


Note: the respective transmission line losses will be combined with antenna gains, 
i.e. -5 + 45 = 40 dB & -10 +5 =-5 dB. 


10log J/S = 30 - 5 - 70 - 40 - 9.54 + 10.99 + 89.8 = 6.25 dB @ 5 GHz* 


* The answer is still 6.25 dB if the tracking radar operates at 7 GHz provided the antenna gains and the 
aircraft RCS are the same at both frequencies. 
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In this example, there is inadequate jamming power at each frequency if the J/S needs to be 10 dB or 

greater to be effective. One solution would be to replace the jammer with one that has a greater power output. 

If the antenna of the aircraft and the radar are not the proper polarization, additional power will also be 
required (see Section 3-2). 
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BURN-THROUGH / CROSSOVER RANGE 


The burn-through equations are derived in this section. These equations are most commonly used in 
jammer type of applications. The following is a summary of the important equations explored in this section: 


J/S CROSSOVER RANGE (MONOSTATIC) (J = S) See Tan ere 
Keep R and o in same units 


Ry-s =[ (Pi G6) / (Pj Gia 4) (dB Ratio) 


K, Values (dB): 
Range f; in MHz in GHz 
or 20 log Ry-s = 10log P, + 10log G, + 10log o - 10log P; - 10log Gj, - 10.99 dB || (mits. = Ki= 

—— m —--27.55 
If simplified radar equations already converted to dB are used: ft 3787 22.13 
20 log Ry-s = 10log P, + 10log G, + G, - 10log P; - 10log G;, - Ky - 20log f; ( dB) 

BURN-THROUGH RANGE (MONOSTATIC) 
The radar to target range where the target return signal (S) can first be detected 
through the EA (J). 
Rar = [ (Pt Ge 6 Jimin ett) / (P} Gia 410 S) J"? (dB Ratio) 


Target gain factor 
(dB) 
G, = 10log o + 20log fi+Ky 


K, Values (dB): 
or 20logRgr = 10logP, + 10logG, + 10logo - 10logP; - 10logG,, + 10log(Jmin eS) - 10.99 |] RCS (c) f, in MHz in GH 
If simplified radar equations already converted to dB are used: (units) K,= Ky= 
20log Rar = 10logP, + 10logG, + G, - 10logP; - 10logGj_ - K; + 10log(Imin ea/S) - 20log f\(in dB)* nS ae 
fis MHz or GHz value of frequency ‘ e802 MS 
BURN-THROUGH RANGE (BISTATIC) 
Ry, 1s the range from the radar transmitter to the target and is different from Rr, which is the range from 


the target to the receiver. Use Monostatic equations and substitute R7, for R 


CROSSOVER RANGE and BURN-THROUGH RANGE 


To present the values of J and 
S, (or J/S) over a minimum to 
maximum radar to target range of 
interest, equation [1], Section 4-7. 
which has a slope of 20 log for J vs. 
range and equation [2], Section 4-7, 
which has a slope of 40 log for S vs. 
range are plotted. When plotted on 
semi-log graph paper, J and S (or J/S) 
vs. range are straight lines as 
illustrated in Figure 1. 


Figure 1 is a sample graph - it 
cannot be used for data. 


The crossing of the J and S 
lines (known as crossover) gives the 
range where J = S (about 1.29 NM), 
and shows that shorter ranges will 
produce target signals greater than the 
jamming signal. 


The point where the radar 
power overcomes the jamming signal 


J/S CROSSOVER and BURN-THROUGH RANGES 
J=$+6dB (for this example) 
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Figure 1. Sample J and S Graph. 
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is known as burn-through. The crossover point where J = S could be the burn-through range, but it usually 
isn’t because normally J/S > 0 dB to be effective due to the task of differentiating the signal from the jamming 
noise floor (see receiver sensitivity section). For this example, the J/S required for the EA to be effective is 
given as 6 dB, as shown by the dotted line. This required J/S line crosses the jamming line at about 2.8 NM 


which, in this example, is the burn-through range. 


In this particular example, we have: 


P, = 80 dBm G,= 42 dB 
P; = 50 dBm C= 6 dB 
o=18 m’ 


f = 5.9 GHz (not necessary for all calculations) 


A radar can be designed with higher than necessary power for earlier burn-through on jamming 
targets. Naturally that would also have the added advantage of earlier detection of non-jamming targets as 


well. 


CROSSOVER AND BURN-THROUGH RANGE EQUATIONS (MONOSTATIC) 


To calculate the crossover range or burn-through range the J/S equation must be solved for range. 
From equation [3], Section 4-7: 


C..4n RP? 
fei we (ratio form) Solving forR: R= P:iGiot [1] 
S P,.G,o Pi) Gia4aS 


BURN-THROUGH RANGE (MONOSTATIC) - Burn-through Range (Monostatic) is the radar to target 
range where the target return signal (S) can first be detected through the jamming (J). It is usually the range 
when the J/S just equals the minimum effective J/S. 


O J mine 
Rage PGi Ininese (burn-through range) [2] 
P;Gia4aS 


20log Rgr = 10log P; + 10log G; + 10log o - 10log P; - 10log Gja + 10log (Jminef/S) - 10.99 dB B] 


or in dB form, (using 10log 42 = 10.99 dB): 


RANGE WHEN J/S CROSSOVER OCCURS (MONOSTATIC) - The crossover of the jammer’s 
20 dB/decade power line and the skin return signal’s 40 dB/decade power line of Figure | occurs for the case 
where J = S in dB or J/S=1 in ratio. Substituting into equation [1] yields: 


Ru-s) = Gre (Crossover range) [4] 
P; G ja 4m 
or in dB form: 


20log Ry-s = 10log P, + 10log G,+ 10log c - 10log Pj - 10log Gj, - 10.99 dB [5] 


Note: keep R and o in same units in all equations. 


CROSSOVER AND BURN-THROUGH EQUATIONS (MONOSTATIC) 
USING @ - ONE WAY FREE SPACE LOSS 


The other crossover burn-through range formulas can be confusing because a frequency term is 
subtracted (equations [6], [7] and [8]), but both ranges are independent of frequency. This subtraction is 
necessary because when J/S is calculated directly as previously shown, 2’ or (c/f)” terms canceled, whereas in 
the simplified radar equations, a frequency term is part of the G, term and has to be cancelled if one solves for 
R. From equation [8], Section 4-7: 


10log J/S = 10log Pj + 10log Gj, - 10log P, - 10log G,- G, +a, (factors in dB) 


or rearranging: a = 10log P,+ 10log G, + G, - 10log P; - 10log Gj, + 10log (J/S) 


from Section 4-4: a, = 20log f;Ri + Ky or 20log Ry = a - K, - 20log fy 
then substituting for a): 


20log R; = 10log P, + 10log G, + G, - 10log P; - 10log Gj - K; + 10log (J/S) - 20log f; (in dB) [6] 


EQUATION FOR BURN-THROUGH RANGE (MONOSTATIC) - Burn-through occurs at the range when 
the J/S just equals the minimum effective J/S. G, and K, are as defined on page 4-8.1. 


20log Rgr = 10log P; + 10log G; + G, - 10log P; - 10log Gj, - Ki + 10log (Imin eS) - 20log f; (in dB) [7] 


EQUATION FOR THE RANGE WHEN J/S CROSSOVER OCCURS (MONOSTATIC) 


The J/S crossover range occurs for the case where J = S, substituting into equation [6] yields: 


20log Ry-s = 10log P; + 10log G; + G, - 10log Pj - 10log Gj, - Ki - 20log f; (factors in dB) [8] 


BURN-THROUGH RANGE (BISTATIC) 


Bistatic J/S crossover range is the radar-to-target range when the power received (S) from the radar 
skin return from the target equals the power received (J) from the jamming signal transmitted from the target. 
As shown in Figure 6, Section 4-7, the receive antenna that is receiving the same level of J and S is remotely 
located from the radar’s transmit antenna. Bistatic equations [11], [13], and [14] in Section 4-7 show that J/S 
is only a function of radar to target range, therefore J/S is not a function of wherever the missile is in its flight 
path provided the missile is in the antenna beam of the target’s jammer. The missile is closing on the target at 
a very much higher rate than the target is closing on the radar, so the radar to target range will change less 
during the missile flight. 


It should be noted that for a very long range air-to-air missile shot, the radar to target range could 
typically decrease to 35% of the initial firing range during the missile time-of-flight, i.e. A missile shot at a 
target 36 NM away, may be only 12 NM away from the firing aircraft at missile impact. 


Figure 2 shows both the J/S CROSSOVER and BURN-THROUGH RANGES 
jamming radiated from the target and BISTATIC) 


the power reflected from the target as 
a function of radar-to-target range. 
In this particular example, the RCS is 
assumed to be smaller, 15 m’ vice 18 
m” in the monostatic case, since the 
missile will be approaching the target 
from a different angle. This will not, 
however, always be the case. 


In this plot, the power 
reflected is: 
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Su betunne theiyalies bryan RANGE FROM RADAR TO TARGET (NM) 


previously in the example on | PXAMPLEONLY 


page 4-8.1, we find that the crossover : ae 
point is at 1.18 NM (due to the Figure 2. Bistatic Crossover and Burnthrough. 


assumed reduction in RCS). 


CROSSOVER AND BURN-THROUGH RANGE EQUATIONS (BISTATIC) 


To calculate the radar transmitter-to-target range where J/S crossover or burn-through occurs, the J/S 
equation must be solved for range. From equation [11] in Section 4-7: 


J _ Pi Gia 4% Rix 
S P.G,o 


J 
Solving for Ry: Rp= eG? [9] 
P;Gia4a2S 
Note: 


Bistatic equation [10] is identical to monostatic equation [1] except Ry, must be substituted for R and a 
bistatic RCS (0) will have to be used since RCS varies with aspect angle. The common explanations will not 
be repeated in this section. 


(ratio form) 


BURN-THROUGH RANGE (BISTATIC) - Burn-through Range (Bistatic) occurs when J/S just equals the 
minimum effective J/S. From equation [9]: 


P; GiO J mine a 
Rrer = aes ratio form [10] 
Tx(BT) P; en 4nS ( K ) 


or in dB form: 

20log Rrxe1y = 10log P; + 10log G, + 10log o - 10log P; - 10log Gj, + 10log (Jmin efe/S) - 10.99 dB 
If using the simplified radar equations (factors in dB): 

20log Rrxwr = 10log P; + 10log G, + G, - 10log P; - 10log Gj - Ky + 10log (Jmmin ete/S) - 20log fi 


Where G, and K, are defined on page 4-8.1 


RANGE WHEN J/S CROSSOVER OCCURS (BISTATIC) 


The crossover occurs when J = S in dB or J/S = 1 in ratio. 


Oo é 
Rrwg=s) = ease Ge (ratio) 
P; G ja 41 


or in log form: 
20log Rrxg-s) = 10log P; + 10log G, + 10log o - 10log Pj - 10log Gj, - 10.99 dB 
If simplified equations are used (with G, and K, as defined on page 4-8.1) we have: 
20log Rrxg=s) = 10log P; + 10log G; + G, - 10log Pj - 10log Gj - Ki - 20log f; (factors in dB) 


Note: keep R and o in same units in all equations. 


DETAILS OF SEMI-ACTIVE MISSILE J/S 


[11] 


[12] 


[13] 


[14] 


[15] 


Unless you are running a large scale computer simulation that includes maneuvering, antenna 
patterns, RCS, etc., you will seldom calculate the variation in J/S that occurs during a semi-active missile’s 
flight. Missiles don’t fly straight lines at constant velocity. Targets don’t either - they maneuver. If the 
launch platform 1s an aircraft, it maneuvers too. A missile will accelerate to some maximum velocity above 


the velocity of the launch platform and then decelerate. 


The calculation of the precise variation of J/S AJ/S (dB) 
J/S during a missile flight for it to be effective (dB) 
requires determination of all the appropriate velocity 


vectors and ranges at the time of launch, and the 


accelerations and changes in relative positions 


during the fly out. In other words, it’s too much Intercept Type | At 2 sec. to Intercept: 
work for too little return. The following are AAM Head-on: 


simplified examples for four types of intercepts. Sal 


ncoming Target: 


In these examples, all velocities are constant, and are AAM Tail Chase: 


all along the same straight line. The missile velocity 
is 800 knots greater than the launch platform 
velocity which is assumed to be 400 kts. The missile 
launch occurs at 50 NM. 


SAM Outbound Target: 


For the AAM tail chase, the range from the radar to the target remains constant and so does the J/S. 


In these examples the maximum variation from launch J/S is 4 


t 6 dB. That represents the difference in the 


radar to target range closing at very high speed (AAM head on) and the radar to target range opening at 
moderate speed (SAM outbound target). The values shown above are examples, not rules of thumb, every 


intercept will be different. 


Even for the simplified linear examples shown, graphs of the J and S will be curves - not straight 
lines. Graphs could be plotted showing J and S vs. radar to target range, or J and S vs. missile to target range, 
or even J/S vs. time of flight. If the J/S at launch is just barely the minimum required for effectiveness, and 
increasing it is difficult, then a detailed graph may be warranted, but in most cases this isn’t necessary. 
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SUPPORT JAMMING 


The following table contains a summary of equations developed in this section: 


MAIN LOBE JAMMING TO SIGNAL (J/S) RATIO (For SONSU) | sect gain factor 


G, = 10Logo + 20Log f; + K, (in dB) 
K, Values (dB): 
RCS (6) f,in MHz =f, in GHz 
10log J/S_ = 10log Pj - 10log[ BW;/BWa] + 10log Gj, - 10log P, - 10log G, - 10log o + | (units) Kee Ke 
10.99 dB + 40log Ray - 20log Rix * ee m -38.54 21.46 
ft -48.86 11.14 


J/S = (Pj Gin 4t Ray’) / (P: Go [BWs/BWe] Rix’) (ratio form)* 


or if simplified radar equations are used: 


10log J/S = 10log P; - BF + 10log Gja - ojx - 10log P, - 10log G,- G, + 20; (in dB)* 
SIDE LOBE JAMMING TO SIGNAL (J/S) RATIO (For SOJ/SIJ) 


One-way free space loss, 
. Q OF Ory = 20Log(fiR) + K, (in dB) 
VS = (Pj Gia Gust) 4 Ras’) / (Pr Ge Gat) 6 [BWy/BWr] Ry”) (ratio form)* | K, values (dB): 


Range f,inMHz ff; in GHz 
(units) K,= 

NM 37.8 

Km 32.45 


m -27.55 
10log J/S = 10logP; - BF + 10logG,, + 10logGysz) - ax - LOlogP, - 10logG,- 10logG,aw)- Go + 201 yd -28.33 


10log J/S = 10log P; - BF + 10log G,, + 10log Gygz) - 10log P, - 10log G, - 10log Gy) + > il, 
10.99 dB - 10log o + 40log Rz, - 20log Rj, * ee 


or if simplified radar equations are used (in dB)*: 


Ry Range from the support jammer transmitter to the radar receiver ft -37.87 
Rrx Range between the radar and the target 
BF 10 Log of the ratio of BW, of the noise jammer to BW of the radar receiver | * Keep R and o in same units 
Side lobe antenna gain 
Main lobe antenna gain 
One way free space loss between SOJ transmitter and radar receiver 
One way space loss between the radar and the target 


Support jamming adds a few 
geometric complexities. A SOJ platform 
usually uses high gain, directional 
antennas. Therefore, the jamming 
antenna must not only be pointed at the 
victim radar, but there must be alignment <x <4 
of radar, targets, and SOJ platform for the 

TARGET so/4 


jamming to be most effective. Two cases 


will be described, main lobe-jamming 
and side-lobe jamming. Figure 1. Radar Antenna Pattern. 


Support jamming is usually applied against search and acquisition radars which continuously scan 
horizontally through a volume of space. The scan could cover a sector or a full 360°. The horizontal antenna 
pattern of the radar will exhibit a main lobe and side lobes as illustrated in Figure 1. The target is detected 
when the main lobe sweeps across it. For main lobe jamming, the SOJ platform and the target(s) must be 
aligned with the radar’s main lobe as it sweeps the target(s). 


For side lobe jamming, the SOJ platform may be aligned with one or more of the radar’s side lobes 
when the main lobe sweeps the target. The gain of a radar’s side lobes are many tens of dB less (usually more 
than 30 dB less) than the gain of the main lobe, so calculations of side lobe jamming must use the gain of the 
side lobe for the radar receive antenna gain, not the gain of the main lobe. Also, because many modern radars 
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employ some form of side lobe blanking or side lobe cancellation, some knowledge of the victim radar is 
required to predict the effectiveness of side lobe jamming. 


All radar receivers are frequency 85% OF JAMMING IN RECEIVER 
selective. That is, they are filters that allow SPOT JAMMING 
a ‘ RADAR 3dB BANDYVIDTH 
only a narrow range of frequencies into the Reducing jamming 
: : : ‘ in the receiver from 
receiver circuitry. Deceptive EA, by 100% to 85% 3 JAMMER 3a BANDWIDTH 
iti i i d JS b E JAMMER P OVER 
definition, creates forgeries of the real signal Nee anaes = SCRE GEECT Rud 
and, ideally, are as well matched to the radar iat 2 2 Aare SIGNAL: 
receiver as the real signal. On the other FREQUENCY 
hand, noise jamming probably will not 
match the radar receiver bandwidth 14% OF JAMMING IN RECEIVER 
characteristics. Noise jamming is either spot BARRAGE JAMMING 
H é * H ¢ JAMMER POWER 
jamming or barrage jamming. As illustrated Reducing jamming Sig Pal epst ENSIT? SPECTRUM 
; 7 ‘ ; ‘ H in the receiver from 
in Figure 2, spot jamming is simply anneein 14s 
narrowing the bandwidth of the noise reduces J/S by RADAR 3d8 


: : 6.6 dB. BANDWIDTHS 
jammer so that as much of the jammer 


power as possible is in the radar receiver 
bandwidth. Barrage jamming is using a 
wide noise bandwidth to cover several radars Figure 2. Noise Jamming. 

with one jammer or to compensate for any 

uncertainty in the radar frequency. In both cases some of the noise power is “wasted” because it is not in the 
radar receiver filter. 


J/S 8.6 dB 


In the past, noise jammers were often described as having so many “watts per MHz.” This is nothing 
more than the power of the noise jammer divided by the noise bandwidth. That is, a 500 watt noise jammer 
transmitting a noise bandwidth of 200 MHz has 2.5 watts/MHz. Older noise jammers often had noise 
bandwidths that were difficult, or impossible, to adjust accurately. These noise jammers usually used manual 
tuning to set the center frequency of the noise to the radar frequency. Modern noise jammers can set on the 
radar frequency quite accurately and the noise bandwidth is selectable, so the noise bandwidth is more a 
matter of choice than it used to be, and it is possible that all of the noise is placed in the victim radar’s 
receiver. 


If, in the example above, the 500 watt noise jammer were used against a radar that had a 3 MHz 
receiver bandwidth, the noise jammer power applicable to that radar would be: 


3 MHz x 2.5 watts/MHz =7.5 watts _ 38.75 dBm [1] 


The calculation must be done as shown in equation [1] - multiply the watts/MHz by the radar 
bandwidth first and then convert to dBm. You can’t convert to dBm/MHz and then multiply. (See derivation 
of dB in Section 2-4) 


An alternate method for dB calculations is to use the bandwidth reduction factor (BF). 


ar.) [2] 


The BF is: BF wz=10 Log ai 
BWe 


where: BW, is the bandwidth of the noise jammer, and BWk is the bandwidth of the radar receiver. 
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The power of the jammer in the jamming equation (P;) can be obtained by either method. If 
equation [1] is used then P; is simply 38.75 dBm. If equation [2] is used then the jamming equation is written 
using (P; - BF). All the following discussion uses the second method. Whichever method is used, it is 
required that BW; >BWr. If BW; < BWa, then all the available power is in the radar receiver and equation 
[1] does not apply and the BF = 0. 


Note: To avoid having to include additional terms for the following 


calculations, always combine any transmission line loss with antenna 
gain. 


MAIN LOBE STAND-OFF / STAND-IN JAMMING 


The equivalent circuit shown in Figure 3 applies to main lobe jamming by a stand-off support aircraft 
or a stand-in RPV. Since the jammer is not on the target aircraft, only two of the three ranges and two of the 
three space loss factors (a’s) are the same. Figure 3 differs from the J/S monostatic equivalent circuit shown 
in Figure 4 in Section 4-7 in that the space loss from the jammer to the radar receiver is different. 


MAINLOBE STAND-OFF / STAND-IN A For tat 
EQUIVALENT CIRCUIT i 


a, ort ONE-WAY SPAGE LOSS SEPARATE 
aéo” = LOCATIONS 


J eee a GAIN OF ROS 
TARGET 


dx d 
et x), anda, 


SOLLOGATED 


REGENER 


(TOTAL SIGNAL =J +5) ee 
ANTENNA, 


SIGNAL = POWER + GAINS - LOSSES (in dB} GAIN (Ga) oo gi) JAMMER 
POWER (P, } 


Figure 3. Main Lobe Stand-Off / Stand-In EA Equivalent Circuit. 


The equations are the same for both SOJ and SIJ. From the one way range equation in 
Section 4-3, and with inclusion of BF losses: 
Pj GjaGrA° BW 
ATR) BWs 


P,G:G, Zz oO [4] 
(41 J’ Rix 


P,lor J= [3] 


From the two way range equation in Section 4.4: p.2or S= 


so J_ Pj GiaG, A’ (42) Rie BW _ Pi Gia 4 Rix BW er 


(ratio form) [5] 
S PGG MOAR») BW  P:Gio Rn BWs 
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Note: Keep R and o in the same units. Converting to dB and using 10 log 4a = 10.99 dB: 
10log J/S = 10log P; -10log [BW;/BWa] +10log G;, -10log P, -10log G, - 10log o + 10.99 dB +40log Rx, -20log Rj, [6] 


If the simplified radar equation is used, the free space loss from the SOJ/SIJ to the radar receiver is 
Qjx, then equation [7] is the same as monostatic equation [6] in Section 4-7 except a), replaces a, and the 
bandwidth reduction factor [BF] losses are included: 


10log J = 10log P; - BF + 10log Gj, + 10log G, - ax (factors in dB) [7] 


Since the free space loss from the radar to the target and return is the same both ways, O71; = Orx = 01, 
equation [8] is the same as monostatic equation [7] in Section 4-7. 


10log S = 10log P, + 10log G, + 10log G, + G, - 2a; (factors 
in dB) [8] 


and 10log J/S = 10log P; - BF + 10log Gia - a) - 10log P, - 10log G;- G,+ 2a;  (factorsindB) [9] 
Notice that unlike equation [8] in Section 4-7, there are two different o’s in [9] because the signal paths 


are different. 


SIDE LOBE STAND-OFF / STAND-IN JAMMING 


The equivalent circuit shown in Figure 4. It differs from Figure 3, (main lobe SOJ/SIJ) in that the 
radar receiver antenna gain is different for the radar signal return and the jamming. 


SIDE LOBE STAND-OFF / STAND-IN For SOJSIJ 
EQUIVALENT CIRCUIT 


a, or Tx ONE-WAY SPACE LOSS SEPARATE 
a LOCATIONS 


8 MITTER RADAR z GAIN OF RCS 
ANTENNA a ONE-WAY SPACE LOSS 
| 


1 or Fix TARGET 
COLLOGATED GAIN 


a ONE-WAY SPAGE LOSS @ 
2or Ix 8) 
. <Sieu | | : | E JAMMER & 
(TOTAL SIGNAL = J+S) ANTENNA 


SIGNAL = POWER + GAINS - LOSSES {in dB) GAIN (G,y) eames JAMMER 
POWER (P,} 


Figure 4. Side Lobe Stand-Off / Stand-In EA Equivalent Circuit. 


To calculate side lobe jamming, the gain of the radar antenna’s side lobes must be known or 
estimated. The gain of each side lobe will be different than the gain of the other side lobes. If the antenna is 
symmetrical, the first side lobe is the one on either side of the main lobe, the second side lobe is the next one 
on either side of the first side lobe, and so on. The side lobe gain is Gs_,, where the ‘n’ subscript denotes side 
lobe number: 1, 2, ..., n. 
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The signal is the same as main lobe equations [4] and [8], except G, = Gyr) 


P.G: Gran) A° 


P,20rS= ratio form [10] 
nvr, "eden 

If simplified radar equations are used: 

10log S = 10log P, + 10log G, + 10log Gra) + Gg - 20) (factors in dB) 


The jamming equation is the same as main lobe equations [3] and [7] except G, = Gysr): 


J= Pj Gia Guay A’ BW [11] 
(4x Rx) BW; 
10log J = 10log P; - BF + 10log Gj, + 10log Gyr) - x (factors in dB) [12] 


J _ Pi Gja Gyr 4% Rix BW 
SS P.G: Gin) © Rie BW 


so (ratio form) [13] 


Note: keep R and o in same units. Converting to dB and using 10log 42 = 10.99 dB: 


10log J/S = 10logP; - BF+ 10logGja t 10logGis1) - 10logP, - 10logG; - 10logGymt) - 10logo + 10.99 dB + 40logR 7, - 20logRj, 
(factors in dB) [14] 


If simplified radar equations are used: 


10log J/S = 10log Pj - BF + 10log Gj, + 10log Gygry - ax - 10log P; - 10log G; - 10log Gia) - Go + 20, [15] 
(in dB) 
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JAMMING TO SIGNAL (J/S) RATIO - CONSTANT GAIN [LINEAR] JAMMING 


JAMMING TO SIGNAL (J/S) RATIO (MONOSTATIC) 
J _ Gjarsy Gi G jar A” _ G jcrsy Gj G jartsy 
S 410 4no f° 


(ratio form) 
Target gain factor, 


Gjarx) = The Gain of the jammer receive antenna G, = 10log o + 20log f, + K, (dB) 
Gj = The gain of the jammer 
Gjatx) = The Gain of the jammer transmit antenna 

or: K, Values (dB): 

10log J/S = 10log Gjary + 10log G; + 10log Gia - 10log (4n0/X”) RCS(o) f,inMHz ff, in GHz 


(units) K,= = 


or if simplified radar equations developed in previous sections are m? -38.54 


used: fi? -48.86 11.14 
10log J/S = 10log Gjarx + 10log G; + 10log Gjats)- Gs (dB) 


* Keep A and o in same units. Note: 4 = c/f 


JAMMING TO SIGNAL (J/S) RATIO (BISTATIC) 


Same as the monostatic case except G, will be different since RCS (6) varies with aspect angle. 


Since the jammer on the SELF SCREENING/ESCORT JAMMING 
target is amplifying the received 
radar signal before transmitting it RADAR: 80dBm + 42d 
back to the radar, both J and S : MMER: 60dBm + 


experience the two way range 
loss. Figure 1 shows that the 
range for both the signal and 
constant gain jamming have a 
slope that is 40 dB per decade. 
Once the jammer output reaches 
maximum power, that power is 
constant and the jamming slope 
changes to 20 dB per decade 
since it is only a function of one 
way space loss and the J/S 
equations for constant power 
(saturated) jamming must be 
used. 30 40 §060 80 100 
EXAMPLE ONLY RANGE to TARGET (NM) 


= 
a 
= 
c 
Wu 
2 
Wu 
O 
rt) 
oc 
c 
< 
=| 
< 
oc 
= 
< 
c 
= 
O 
oa 


Normally the constant ; 
gain (linear) region of a repeater Figure 1. Sample Constant Gain / Constant Power Graph. 
jammer occurs only at large distances from the radar and the constant power (saturated) region is reached 
rapidly as the target approaches the radar. When a constant gain jammer is involved it may be necessary to 
plot jamming twice - once using J from the constant power (saturated) equation [1] in Section 4-7 and once 
using the constant gain (linear) equation [4], as in the example shown in Figure 1. 
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CONSTANT GAIN SELF PROTECTION EA 


Most jammers have a constant power output - that is, they always transmit the maximum available 
power of the transmitter (excepting desired EA modulation). Some jammers also have a constant gain (linear) 
region. Usually these are coherent repeaters that can amplify a low level radar signal to a power that is below 
the level that results in maximum available (saturated) power output. At some radar to target range, the input 
signal is sufficiently high that the full jammer gain would exceed the maximum available power and the 
jammer ceases to be constant gain and becomes constant power. 


To calculate the power output of a constant gain jammer where: 


SR = The Radar signal at the jammer input (receive antenna terminals) 
Gjarx) = The Gain of the jammer receive antenna 

Gj = The gain of the jammer 

Ox = The one-way free space loss from the radar to the target 

Picg = The jammer constant gain power output 

Pp = The maximum jammer power output 

Ler = The jammer receiving line loss; combine with antenna gain Gjarx) 


From equation [10], Section 4-3, calculate the radar power received by the jammer. 


10log Sp; = 10log P, + 10log G; - atx + 10log Giarxy (factors in dB) [1] 
The jammer constant gain power output is: 10log Picg = 10log Sj + 10log Gia [2] 
and, by definition: Picg <P; [3] 


MONOSTATIC 


The equivalent circuit shown in Figure 2 is different from the constant power equivalent circuit in 
Figure 4 in Section 4-7. With constant gain, the jamming signal experiences the gain of the jammer and its 
antennas plus the same space loss as the radar signal. 


JAMMER CONSTANT GAIN (LINEAR) Feenernee 
EQUIVALENT CIRCUIT (MONOSTATIC) ANTENNA GAIN 


a ONE-WAY SPAGE LOSS 


1 or Tx' 


TRANSMITTER RADAR GAIN OF RCS 
ANTENNA a or Foc | ONE-WAY SPACE LOSS 


COLLOCATED GAIN TARGET JAMMER 


N44 AMPLIFIER 
a ONE-WAY SPAGE LOSS 


1ortk' 


(TOTAL SIGNAL =J +5) JAMMER TRANS MITTER 


ANTENNA GAIN (Gag) 
SIGNAL POWER+ GAINS - LOSSES jin dB) 


For Monostatic: Pex = Rrx Ors = Oe = Ot = ot 


Figure 2. Jammer Constant Gain EA Equivalent Circuit (Monostatic). 
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To calculate J, the one way range equation from Section 4-3 is used twice: 


pa PGi G sates A” Gj C jars) GeV” " 
(40k J (42R y 
_P:G:iG A’ o 


From the two way range equation in Section 4-4: S$ : 
(4m J R* 


[5] 


J _ Giarsy Gj Gjattsy A” 
410 


Terms cancel when combined: Keep Aand oinsameunits [6] 


Or in dB form: 10log J/S = 10log Giarxy + 10log Gj + 10log Gjactx - 10log (40/2) [7] 


Since the last term can be recognized as minus G, from equation [10] in Section 4-4, where the target 
gain factor, G, = 10log (40/2") = 10log (4x0 f7/c’), it follows that: 


10log J/S = 10log Gjary + 10log Gj + 10log Gjty - Go (factors in dB) [8] 


Target gain factor, G, = 10log o + 20log fi + K, (in dB) 


K> Values 
(dB) RCS(o) f,inMHz ff, in GHz 


(units) K j= K2= 
mn’ -38.54 21.46 
fv -48.86 11.14 


BISTATIC 


The bistatic equivalent circuit shown in Figure 3 is different from the monostatic equivalent circuit 
shown in Figure 2 in that the receiver is separately located from the transmitter, Ry, # Rp, or Rj, and G, will 
be different since the RCS (6) varies with aspect angle. 


JAMMER CONSTANT GAIN (LINEAR) JAMMER RECEIVER 
EQUIVALENT CIRCUIT (BISTATIC) ANTENNA GAIN 


ae ONE-WAY SPAGE LOSS 


TRANS MITT ER RADAR z GAIN OF Fos 
ANTENNA thes ONE-WAY SPACE LOSS 


SEPARATE LOGATIONS GAIN TARGET JAMMER 


ae RECEIVER AMPLIFIER 
 ,ONE-WAY SPAGE LOSS 


dx 


(TOTAL SIGNAL =J+S) JAMMER TRANSMITTER 
ANTENNA GAIN (Girma) 
SIGNAL POWER+GAINS - LOSSES fn dB) 


For Bistatic: Are = Raw et Ao ore = oe ot 


Figure 3. Jammer Constant Gain EA Equivalent Circuit (Bistatic). 
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To calculate J, the one way range equation from Section 4-3 is used twice: 


2 2 
=, P, Gi est G; G ja(tx) ome (R5x = Rrx) [9] 
(42 Rr) (47 Rex) 


2 U 
From the two way range equation in Section 4-4: g= PiGiGra (o’ is bistatic RCS) [10] 
3 2 p2 
(47 )° Rix Rex 
2 
Terms cancel when combined: 2. = Giatty Gi Gary A Keep A and o in same units [11] 
S 410" 
Or in dB form: 10log J/S = 10log Giarx) + 10log Gj + 10log Gia) - 10log (410'/A”) [12] 


Since the last term can be recognized as minus G, from equation [10] in Section 4-4, where the target gain 
factor, G, = 10log (4m0’/A”) = 10log (4n0'f7/c’), it follows that: 


10log = 10log Gjarx + 10log G; + 10log Giatxy - Go’ (factors in dB) [13] 


Target gain factor, G, = 10log o + 20log fi + Ky (in dB) 


K, Values 
(dB) RCS(o) fiinMHz fin GHz 


(units) K,= K y= 
m’ -38.54 21.46 
fv -48.86 11.14 
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Linear J/S (Monostatic) Example (Linear Power Jamming) 


Assume that a 5 GHz radar has a 70 dBm signal fed through a 5 dB loss transmission line to an 
antenna that has 45 dB gain. An aircraft that is flying 31 km from the radar has an aft EW antenna with -1 dB 
gain and a 5 dB line loss to the EW receiver (there is an additional loss due to any antenna polarization 
mismatch but that loss will not be addressed in this problem). The received signal is fed to a jammer with a 
gain of 60 dB, feeding a 10 dB loss transmission line which is connected to an antenna with 5 dB gain. 


If the RCS of the aircraft is 9 m’, what is the J/S level received at the input to the receiver of the 
tracking radar? 


Answer: 
10log J/S = 10log Gjary + 10log Gj + 10log Gyartx) - Go 


G, = 10log o + 20log f, + K, = 10log 9 + 20log 5 + 21.46 = 44.98 dB 


Note: | The respective transmission line losses will be combined with antenna gains, 
i.e. -1 -5 =-6 dB and -10+5=-5 dB 


10log J/S = -6 + 60 - 5 - 44.98 = 4.02 dB @ 5 GHz 


The answer changes to 1.1 dB if the tracking radar operates at 7 GHz provided the antenna gains and 
aircraft RCS are the same at both 5 and 7 GHz. 


G, = 10log 9 + 20log 7 + 21.46 = 47.9 dB 
10log J/S = -6 + 60 - 5 - 47.9 = 1.1 dB @ 7 GHz 
Separate J (-73.5 dBm @ 5 GHz and -79.34 dBm @ 7 GHz) and S (-77.52 dBm @ 5 GHz and 


-80.44 dBm @ 7 GHz) calculations for this problem are provided in Sections 4-3 and 4-4, respectively. 
A saturated gain version of this problem is provided in Section 4-7. 
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RADAR CROSS SECTION (RCS) 


Radar cross section is the measure of a target’s ability to reflect radar signals in the direction of the 
radar receiver, 1.e. it is a measure of the ratio of backscatter power per steradian (unit solid angle) in the 
direction of the radar (from the target) to the power density that is intercepted by the target. 


The RCS of a target can be viewed as a 
comparison of the strength of the reflected signal 
from a target to the reflected signal from a perfectly 
smooth sphere of cross sectional area of 1 m’ as 
shown in Figure 1. 


The conceptual definition of RCS includes 
the fact that not all of the radiated energy falls on the 
target. A target’s RCS (0) is most easily visualized as 
the product of three factors: 


o = Projected cross section x Reflectivity x 
Directivity. 


RCS(o) is used in Section 4-4 for an equation Figure 1. Concept of Radar Cross Section. 


representing power reradiated from the target. 
Reflectivity: The percent of intercepted power reradiated (scattered) by the target. 


Directivity: The ratio of the power scattered back in the radar’s direction to the power that would 
have been backscattered had the scattering been uniform in all directions (i.e. isotropically). 


Figures 2 and 3 show that RCS does 0.093m 
not equal geometric area. For a sphere, the Small Flat Plate 
= nr’ i i Flat plate RCS o=4na7/2 
RCS, o = ar’, where r is the radius of the = ib Tg ets 
sphere. or 0.01 m? at 1 GHz 


Sphere O= ar 


The RCS of a sphere is independent of roe 
frequency if operating at sufficiently high 
frequencies where 4<<Range, and << 
radius (r). Experimentally, radar return a 

: t 4 
reflected from a target is compared to the Pe toinae ee ees a a 
radar return reflected from a sphere which = 14.000 rm? at 19 GHz : Independent | 
has a frontal or projected area of one square or 140 m? at 1 GHz . of Frequency* 
meter (i.e. diameter of about 44 in). Using 
the spherical shape aids in field or 
laboratory measurements since orientation 
or positioning of the sphere will not affect 
radar reflection intensity measurements as a Figure 2. RCS vs. Physical Geometry. 
flat plate would. If calibrated, other sources 
(cylinder, flat plate, or corner reflector, etc.) could be used for comparative measurements. 


* See creeping wave discussion for exception when Ac< Range andaser 


To reduce drag during tests, towed spheres of 6”, 14”, or 22” diameter may be used instead of the 
larger 44” sphere, and the reference size is 0.018, 0.099, or 0.245 m respectively instead of 1 m’. When 
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smaller sized spheres are used for tests you may be operating at or near where A~radius. If the results are then 
scaled to a 1 m* reference, there may be some perturbations due to creeping waves. See the discussion at the 
end of this section for further details. 


CORNER 


Trifad ral Cernar Ratlcters 


Same asabovs for 
whalreiecds avay 
from the plate ard 
could be zero 
refed ed bo redar 


Figure 3. Backscatter From Shapes. 


In Figure 4, RCS patterns 


: RELATIVE MAGNITUDE (dB sm) 
are shown as objects are rotated 


S60" Pathern +90" Pattern + GO" Pattern 


about their vertical axes (the arrows 
indicate the direction of the radar 
reflections). 
The sphere is essentially the Fj 
same in all directions. ee 


The flat plate has almost no 
RCS except when aligned directly 


toward the radar. 4 


The corner reflector has an 
RCS almost as high as the flat plate 
but over a wider angle, 1.e., over 
+60°. The return from a corner 
reflector is analogous to that of a flat plate always being perpendicular to your collocated transmitter and 
receiver. 


SPHERE FLAT PLATE SOARMER 


Figure 4. RCS Patterns. 


Targets such as ships and aircraft often have many effective corners. Corners are sometimes used as 
calibration targets or as decoys, i.e. corner reflectors. 
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An aircraft target is very complex. It has a 
great many reflecting elements and shapes. The RCS of 
real aircraft must be measured. It varies significantly 
depending upon the direction of the illuminating radar. 


Figure 5 shows a typical RCS plot of a jet 
aircraft. The plot is an azimuth cut made at zero 
degrees elevation (on the aircraft horizon). Within the 
normal radar range of 3-18 GHz, the radar return of an 
aircraft in a given direction will vary by a few dB as 
frequency and polarization vary (the RCS may change 
by a factor of 2-5). It does not vary as much as the flat 
plate. 


As shown in Figure 5, the RCS is highest at the 
aircraft beam due to the large physical area observed by 
the radar and perpendicular aspect (increasing 
reflectivity). The next highest RCS area is the nose/tail Figure 5. Typical Aircraft RCS. 
area, largely because of reflections off the engines or 
propellers. Most self-protection jammers cover a field of view of +/- 60 degrees about the aircraft nose and 
tail, thus the high RCS on the beam does not have coverage. Beam coverage is frequently not provided due to 
inadequate power available to cover all aircraft quadrants, and the side of an aircraft is theoretically exposed 
to a threat 30% of the time over the average of all scenarios. 


Typical radar cross sections are as follows: Missile 0.5 sq m; Tactical Jet 5 to 100 sqm; Bomber 10 
to 1000 sq m; and ships 3,000 to 1,000,000 sq m. RCS can also be expressed in decibels referenced to a 
square meter (dBsm) which equals 10 log (RCS in m’). 


Again, Figure 5 shows that these values can vary dramatically. The strongest return depicted in the 
example is 100 m’ in the beam, and the weakest is slightly more than 1 m’ in the 135°/225° positions. These 
RCS values can be very misleading because other factors may affect the results. For example, phase 
differences, polarization, surface imperfections, and material type all greatly affect the results. In the above 
typical bomber example, the measured RCS may be much greater than 1000 square meters in certain 
circumstances (90°, 270°). 


SIGNIFICANCE OF THE REDUCTION OF RCS 
If each of the range or power equations that have an RCS (0) term is evaluated for the significance of 


decreasing RCS, Figure 6 results. Therefore, an RCS reduction can increase aircraft survivability. The 
equations used in Figure 6 are as follows: 


: 2 
Range (radar detection): = Pi Gi oe Ao thesia Ries ore eR 
From the 2-way range equation in Section 4-4: (4x J R? 
Range (radar burn-through): Ror= PiGio Therefore, Rpr2 « 6 or o'” & Ret 


The crossover equation in Section 4-8 has: P;G;4a 


Jj 
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Power (jammer): Equating the received signal return (P,) in the two way range equation to the 
received jammer signal (P,) in the one way range equation, the following relationship results: 


_PiG,G,2’o _ P)GjG. A 


(4x J’ R? (4aR 
tT t 
s J 


Therefore, Pj) co or ox P; 


Note: jammer transmission line loss is combined with the jammer antenna gain to obtain G,. 
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Figure 6. Reduction of RCS Affects Radar Detection, Burn-through, and Jammer Power. 
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Example of Effects of RCS Reduction - As shown in Figure 6, if the RCS of an aircraft is reduced to 0.75 
(75%) of its original value, then (1) the jammer power required to achieve the same effectiveness would be 
0.75 (75%) of the original value (or -1.25 dB). Likewise, (2) If Jammer power is held constant, then burn- 
through range is 0.87 (87%) of its original value (-1.25 dB), and (3) the detection range of the radar for the 
smaller RCS target (jamming not considered) is 0.93 (93%) of its original value (-1.25 dB). 


OPTICAL / MIE / RAYLEIGH REGIONS 


Figure 7 shows the different regions applicable for computing the RCS of a sphere. The optical 
region (“far field” counterpart) rules apply when 2ar/A > 10. In this region, the RCS of a sphere is 
independent of frequency. Here, the RCS of a sphere, c= ar’. The RCS equation breaks down primarily due 
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to creeping waves in the area where A~2ar. This area is known as the Mie or resonance region. If we were 
using a 6” diameter sphere, this frequency would be 0.6 GHz. (Any frequency ten times higher, or above 
6 GHz, would give expected results). The largest positive perturbation (point A) occurs at exactly 0.6 GHz 
where the RCS would be 4 times higher than the RCS computed using the optical region formula. Just 
slightly above 0.6 GHz a minimum occurs (point B) and the actual RCS would be 0.26 times the value 
calculated by using the optical region formula. If we used a one meter diameter sphere, the perturbations 
would occur at 95 MHz, so any frequency above 950 MHz (~1 GHz) would give predicted results. 


CREEPING WAVES 


The initial RCS assumptions presume that we are operating in the optical region (A<<Range and 
i<<radius). There is a region where specular reflected (mirrored) waves combine with back scattered 
creeping waves both constructively and destructively as shown in Figure 8. Creeping waves are tangential to 
a smooth surface and follow the “shadow” region of the body. They occur when the circumference of the 
sphere ~ A and typically add about 1 m’ to the RCS at certain frequencies. 


RAYLEIGH MIE OPTICAL* 
10 


RAYLEIGH REGION 
o = [ar ][7.11(kr)‘] 


where: k = 27/r 


MIE (resonance) 


o=4nr° at Maximum (point A) 
6 =0.26ar at Minimum (pt B) 


OPTICAL REGION 
o= amr 
(Region RCS ofa sphere is 
independent of frequency) 1.0 10 
Daria 
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Figure 7. Radar Cross Section of a Sphere. 
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ADDITION OF SPECULAR AND CREEPING WAVES 
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Figure 8. Addition of Specular and Creeping Waves. 
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EMISSION CONTROL (EMCON) 


When EMCON is imposed, RF emissions must not exceed -110 dBm/meter’ at one nautical mile. It 
is best if systems meet EMCON when in either the Standby or Receive mode versus just the Standby mode 
(or OFF). If one assumes antenna gain equals line loss, then emissions measured at the port of a system must 
not exceed -34 dBm (i.e. the stated requirement at one nautical mile is converted to a measurement at the 
antenna of a point source - see Figure 1). If antenna gain is greater than line loss (i.e. gain 6 dB, line loss 
3 dB), then the -34 dBm value would be lowered by the difference and would be -37 dBm for the example. 
The opposite would be true if antenna gain is less. 


MIL-STD-461B/C RE-0O2 or 


Seam or MIL-STD-461D RE-102 Maximum 


Connector 70 dBy vin for externally mounted systems EMCON 
Leak age Emissions 


4 
=| Meter 


— ae —=y 1 Nautical mile 


T 


G 
-34 dBm (at RF port) —t't = -410 dBmim? 
(For Line Loss = Antenna Gain) R 


Figure 1. EMCON Field Intensity / Power Density Measurements. 


To compute the strength of emissions at the antenna port in Figure 1, we use the power density 
equation (see Section 4-2) 


_ PG 
47 R’ 


Pp [1] or rearranging P.G; = Pp (4nR’) [2] 


Given that Pp = -110 dBm/m’ = (10)"' mW/m’, and R = 1 NM = 1852 meters. 


P.G, = Pp (4aR’) = (107 'mW/m’)(4n)(1852m)* = 4.31(10)* mW = -33.65 ~ -34 dBm 
at the RF system antenna as given. 


or, the equation can be rewritten in Log form and each term multiplied by 10: 
10log P, + 10log G, = 10log Pp + 10log (4nR’) [3] 


Since the m? terms on the right side of equation [3] cancel, then: 
10log P, + 10log G, =-110 dBm + 76.35 dB = -33.65 dBm ~ -34 dBm as given in Figure 1. 


If MIL-STD-461B/C RE02 (or MIL-STD-461D RE-102) measurements (see Figure 2) are made on 
seam/connector leakage of a system, emissions below 70 dBuV/meter which are measured at one meter will 
meet the EMCON requirement. Note that the airframe provides attenuation so portions of systems mounted 
inside an aircraft that measure 90 dBuV/meter will still meet EMCON if the airframe provides 20 dB of 
shielding (note that the requirement at one nm is converted to what would be measured at one meter from a 
point source). 
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The narrowband emission limit shown in Figure 2 for RE02/RE102 primarily reflect special concern 
for local oscillator leakage during EMCON as opposed to switching transients which would apply more to the 
broadband limit. 
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Figure 3. MIL-STD-461 Narrowband Radiated Emissions Limits. 


Note that in MIL-STD-461D, the narrowband radiated emissions limits were retitled RE-102 from the 
previous RE-02 and the upper frequency limit was raised from 10 GHz to 18 GHz. The majority of this 
section will continue to reference REO2 since most systems in use today were built to MIL-STD-461B/C. 


P.G; 
4m R? 


For the other calculation involving leakage (to obtain 70 dBuV/m) we again start with: Pp = 


and use the previous fact that: 10log (P,G,) = -33.6 dBm = 4.37x10* mW (see Section 2-4). 


The measurement is at one meter so R? = 1 m” 
4.37x 10° 
1 


we have: mW/ m? = .348x 10° MW/ m? = - 44.6 dBm/ m? = Pp @ 1 meter 


Using the field intensity and power density relations (see Section 4-1) 


E=\ Pp Z =3.48x 198 © 377Q = 36.2x 1074 V/m 
Changing to microvolts (1V = 10° pV) and converting to logs we have: 


20 log (E) = 20 log (10° x 36.2x10%) = 20 log (.362x10*) = 71.18 dBuV/m ~ 70 dBuV/m as given in 
Figure 1. 
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Some Words of Caution 


A common error is to only use the one-way free space loss coefficient a, directly from Figure 6, 
Section 4-3 to calculate what the output power would be to achieve the EMCON limits at 1 NM. This is 
incorrect since the last term on the right of equation [3] (10 Log(4mR”)) is simply the Log of the surface area 
of a sphere - it is NOT the one-way free space loss factor a1. You cannot interchange power (watts or dBW) 
with power density (watts/m? or dBW/m’). 


The equation uses power density (Pp), NOT received power (P,). It is independent of RF and 
therefore varies only with range. If the source is a transmitter and/or antenna, then the power-gain product (or 
EIRP) is easily measured and it’s readily apparent if 10log (P, G,) is less than -34 dBm. If the output of the 
measurement system is connected to a power meter in place of the system transmission line and antenna, the 
-34 dBm value must be adjusted. The measurement on the power meter (dBm) minus line loss (dB) plus 
antenna gain (dB) must not be higher than -34 dBm. 


However, many sources of radiation are through leakage, or are otherwise inaccessible to direct 
measurement and Pp must be measured with an antenna and a receiver. The measurements must be made at 
some RF(s), and received signal strength is a function of the antenna used therefore measurements must be 
scaled with an appropriate correction factor to obtain correct power density. 


RE-02 Measurements 

When RE-02 measurements are made, several different antennas are chosen dependent upon the 
frequency range under consideration. The voltage measured at the output terminals of an antenna is not the 
actual field intensity due to actual antenna gain, aperture characteristics, and loading effects. To account for 
this difference, the antenna factor is defined as: 


AF=E/V [4] 


where E= Unknown electric field to be determined in V/m (or pV/m) 
V = Voltage measured at the output terminals of the measuring antenna 


For an antenna loaded by a 50 © line (receiver), the theoretical antenna factor is developed as follows: 
Pp A. = P, = V/R = V,/50 or V, = V50 PpAc 


From Section 4-3 we see that A. = G,A7/4z, and from Section 4-1, E” = 377 Pp therefore we have: 


pate __AB77Po____ 9.73 
Ve Jfs0P,(42G,/4x) ANG, 


Reducing this to decibel form we have: 


[5] 


20 log AF = 20 log E - 20 log V = 20 log eee | with A in meters and Gain numeric ratio (not dB) [6] 


3 
AN GSUBr 


This equation is plotted in Figure 3. 


4-12.3 


Since all of the equations in this section were developed using far field antenna theory, use only the 
indicated region. 
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Figure 3. Antenna Factor vs. Frequency for Indicated Antenna Gain. 


In practice the electric field is measured by attaching a field intensity meter or spectrum analyzer with 
a narrow bandpass preselector filter to the measuring antenna, recording the actual reading in volts and 
applying the antenna factor. 


20log E = 20log V + 20log AF [7] 


Each of the antennas used for EMI measurements normally has a calibration sheet for both gain and 


antenna factor over the frequency range that the antenna is expected to be used. Typical values are presented 
in Table 1. 


Table 1. Typical Antenna Factor Values. 


1 GHz - 10 GHz Conical Log Spiral or Ridged Horn 21-48 dB 
1 GHz - 18 GHz Double Ridged Horn 21-47 dB 


18 GHz - 40 GHz Parabolic Dish 20-25 dB 27 - 35 
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The antenna factor can also be developed in terms of the receiving antenna’s effective area. This can 
be shown as follows: 


pot A377 Po _2.75 
Vi J50Pp Ae Ae 


[8] 


Or in log form: 


20 log AF = 20 log E - 20 log V = 20 log 2 [9] 


Ae 


While this relation holds for any antenna, many antennas (spiral, dipole, conical etc.) which do not 
have a true “frontal capture area” do not have a linear or logarithmic relation between area and gain and in 
that respect the parabolic dish is unique in that the antenna factor does not vary with frequency, only with 
effective capture area. Consequently a larger effective area results in a smaller antenna factor. 


A calibrated antenna would be the first choice for making measurements, followed by use of a 
parabolic dish or “standard gain” horn. A standard gain horn is one which was designed such that it closely 
follows the rules of thumb regarding area/gain and has a constant antenna factor. Ifa calibrated antenna, 
parabolic dish, or “standard horn” is not available, a good procedure is to utilize a flat spiral antenna (such as 
the AN/ALR-67 high band antennas). These antennas typically have an average gain of 0 dB (typically -4 to 
+4 dB), consequently the antenna factor would not vary a lot and any error would be small. 


EXAMPLE: 


Suppose that we want to make a very general estimation regarding the ability of a system to meet 
EMCON requirements. We choose to use a spiral antenna for measurements and take one of our samples at 
4 GHz. Since we know the gain of the spiral is relatively flat at 4 GHz and has a gain value of approximately 
one (0 dB) in that frequency range. The antenna is connected to a spectrum analyzer by 25 feet of RG9 cable. 

We want to take our measurements at 2 meters from the system so our setup is shown as follows: 


Spiral 
Antenna 


25 tt Spectrum 
RG Cable Analyzer 


Our RG9 cable has an input impedance of 50Q, and a loss of 5 dB (from Figure 5, Section 6-1). 
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First, let’s assume that we measure -85 dBm at the spectrum analyzer and we want to translate this 
into the equivalent strength at 1 NM. Our power received by the antenna is: P,=-85 dBm + 5 dB line loss = 
-80 dBm 


also Pp = P,/A, and A, = Gd’/4n = (G/4n)0(c/f)’ = (1/4) 0(3x10°/4x10°)? = 4.47x107 m? 


in log form: 10 Log Pp = 10 Log P, - 10 Log A, = -80 dBm + 33.5 = -46.5 dBm/m” 
at our 2 meter measuring point 


To convert this to a value at 1 NM, we use 
P, Gi = Ppo@i am AnR,? = Pp@2m AnR, and we solve for PD@1 am 


in log form after cancelling the 4x terms: 


10 Log Pp@! am = 10 Log Ppo@2m+ 10 Log (Rom/Rinm)” = -46.5 dBm/m? - 59.3 dB = -105.8 dBm/m* 
which is more power than the maximum value of -110 dBm/m’ specified. 


If we are making repetitive measurement as we might do when screening an aircraft on the flight line 
with numerous systems installed, or when we want to improve (reduce) the leakage on a single system by 
changing antennas, lines, connectors, or EMI gaskets or shielding, this mathematical approach would be 
unnecessarily time consuming since it would have to be repeated after each measurement. A better approach 
would be to convert the -110 dBm/m’ value at 1 NM to the maximum you can have at the measuring 
instrument (in this case a spectrum analyzer), then you could make multiple measurements and know 
immediately how your system(s) are doing. It should be noted that -90 to -100 dBm is about the minimum 
signal level that can be detected by a spectrum analyzer, so you couldn’t take measurements much further 
away unless you used an antenna with a much higher gain. 


In order not to exceed EMCON, the power density must not exceed -110 dBm/m’ at 1 NM, which is 
10’ mW/m’. 


P, Gi = Po@ nm 4nR = Po@2 m 4nR 
we solve for Pp@2m= 10°''(1852m)?/(2m)’ = 8.57 x 10° mW/m? = -50.7 dBm/m? 


We’ll be using a spectrum analyzer, so we want to compute what the maximum power or voltage may 
be. 


Method 1 - Using the Power Density Approach 


Using logs/dB and the values of Pp@2 m and A, determined previously: 
10 Log P, = 10 Log Pp + 10 Log A, = -50.7 - 33.5 = -84.2 dBm 


taking line loss into account we have: -84.2 - 5 dB =-.89.2 dBm as the maximum measurement reading. 


4-12.6 


If we wanted to calculate it in volts, and take into account our line impedance we would have the following: 


P, = Pp A, = V7/R = V7/50Q. also A.=GA’/4n so solving for V we have: 


Ae A ee tell Goren, 
. Pal 4n lr (5) 


since our line loss is 5 dB, we have -5 dB = 20 Log V,/V,. Solving for V2 we get 7.79x10° volts or -89 dBm 
as a maximum at our measurement device input. We can see immediately that our value of -85 dBm that we 
measured on the previous page would not meet specifications, and neither would any signal with more power 
than -89 dBm. 


8 2 
R - sm L(2) |s00-128:10°a (before line loss) 
m \ 4x 


Method 2 - Using the Antenna Factor Approach 


Starting with the same value of power density that we obtained above (8.57x10° W/m”), we find the 
field intensity from Table 1, Section 4-1 to be approximately 65 dBuv/m. Also from Figure 3 in this section, 
AF = 43 dB @ 4 GHz (by calculating with equation [6], the exact value is 42.3 dB). 


From equation [6]: 

20log V = 20log E - 20log AF 

20log V = 65 - 43 = 22 dBuv/m. 

Since dBuv/m = 20 log (V)(10°) = 20 log V + 20 log 10° = 20 log V + 120, we see that to get an 
answer in dBv we must subtract 120 from the dBuv/m value so: Vag = 22 - 120 =-98dBv. We then subtract 
our line loss (-5 dB) and we have: 

V =-98 - 5=-103 dBv = 17 dBuv = 7.1x10° volts 
using the fact that P = V’/R and for the input line R = 50Q, P = 1x10" W = -120 dBW = -90 dBm 

Although this method is just as accurate as that obtained using method 1, the values obtained in 

Table 1, Section 4-1, and Figure 3 must be interpolated, and may not result in values which are as precise as 


the appropriate formulas would produce. 


Sample Problem: What is the approximate transmit power from a receiver? 


A. 1 nanowatt (nW) F. 100 wW K. 10 W 

B. 10 nW G. 1 milliwatt (mW) L. 100 W 

C. 100 nW H. 10 mW M. 1 kilowatt (kW) 
D. 1 microwatt (uW) I. 100 mW N. 10kW 

E. 10 pW J. 1 watt (W) O. 100 kW 


The question may seem inappropriate since a receiver is supposedly a passive device which only 
receives a signal. If the receiver was a crystal video receiver as shown in Section 5-3, it wouldn’t transmit 
power unless a built-in-test (BIT) signal was injected after the antenna to periodically check the integrity of 
the microwave path and components. The potential exists for the BIT signal to leak across switches and 
couple back through the input path and be transmitted by the receiver’s antennas. 
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If the receiver uses a local oscillator (LO) and a mixer to translate the signal to an intermediate 
frequency (IF) for processing (such as a superhet shown in Section 5-3), there is the potential for the CW LO 
signal to couple back through the signal input path and be transmitted by the receiver’s antenna. Normally a 
mixer has 20 dB of rejection for the reverse direction. In addition, the LO may be further attenuated by 
receiver front end filters. 


In both cases, the use of isolators described in Section 6-7 could be used to further attenuate any 
signals going in the reverse direction, i.e. back to the antenna. A good receiver design should ensure that any 
RF leakage radiated by the receiver will not exceed the EMCON level. 


In answer to the initial question, “transmit” leakage power should be less than -34 dBm (0.4 1. W) to 


meet EMCON. Therefore, the real answer may be “A,” “B,” or “C” if EMCON is met and could be “D” 
through possibly “G” if EMCON is not met. 
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INTRODUCTION 


EW JAMMING TECHNIQUES 


Electronic jamming is a form of Electronic Attack where jammers radiate interfering signals toward 
an enemy’s radar, blocking the receiver with highly concentrated energy signals. The two main technique 
styles are noise techniques and repeater techniques. The three types of noise jamming are spot, sweep, and 
barrage. Repeater techniques can be further subdivided into categories as shown in Figure 1. 


ECM 
Generation 
Method 


Jamming 


(Concealment) 


Deception 
(Forgery) 


Passive 
(Reflection) 


Active 


(Transmitting) 


Figure 1. EA Repeater Technique Divisions. 


ASYNCHRONOUS SWEPT WAVE MODULATION (ASWM) 


ASWM is synonymous with A-SWM. Asynchronous indicates that the waveform is free running - 
also see SSWM. A swept wave modulation is essentially a swept amplitude modulation (SAM). It is a 
waveform that is swept between two frequencies that are usually chosen to bracket a radar’s passive angle 
scanning rate. The modulation amplitude can be either down modulated or On-Off Keyed (OOK). The down 
modulated shape can be square wave, rectangular wave, linear (e.g. a sine wave), or a combination. The OOK 
modulated shape can be square wave or rectangular wave. 


BARRAGE JAMMING 


The jamming of 
multiple frequencies at once by 
a single jammer. The 
advantage is that multiple 
frequencies can be jammed 
simultaneously; however, the 
jamming effect can be limited 
because this requires the 
jammer to spread its full power 
between these frequencies. So 
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Figure 2. Barrage Jamming. 


the more frequencies being jammed, the less effectively each is jammed. 
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CROSS POLARIZATION (X-POL) 


(1) A self-screening or support EA technique that causes angle errors in tracking radars and sensing 
errors in jamming suppression EP systems of surveillance radars by radiating a signal that is orthogonally 
polarized to the principal polarization of the victim radar. (2) A technique used against monopulse and other 
passive lobe tracking radars. Requires a strong jam-to-signal ratio or the skin echo will show up in the pattern 
nulls. 


HOME ON JAM (HOJ) 

A means whereby a missile guidance receiver utilizes the self-screening target jamming signal to 
develop angular steering information so that the missile can home on that target. 
IMAGE JAMMING 

Jamming at the image frequency of the radar receiver. Barrage jamming is made most effective by 
generating energy at both the normal operating and image frequency of the radar. Image jamming inverts the 
phase of the response and is thereby useful as an angle deception technique. Not effective if the radar uses 
image rejection. 
INVERSE CON SCAN (ICS) 


One method of 
confusing a radar operator or 
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Figure 3. Inverse Con Scan. 
dB (J/S=1). 
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LINEAR MODULATION 


A modulation technique in which the output varies in a straight line (linear) manner with the input 
(modulating) waveform. This is different from a discontinuous (On-Off) modulation. Typically the 
modulating waveform is a ramp or triangular wave but could also be a sine wave modulating input. 


LOBE ON RECEIVE ONLY (LORO) 


Predicting the future location of a target (to track) requires that the radar look at areas where the target 
is not located. When this scanning is accomplished with the radiated beam, large angle targets such as chaff 
clouds can create complete radar “white-out.” RWR indications can be obtained before actual target lock-on. 

These problems can be overcome by scanning only the receiving antennas and using a separate transmitting 
antenna pointed only at the target. 


InaLORO system, a transmitting antenna emits a few “exploratory” pulses along a direction obtained 
from an acquisition radar. These exploratory pulses are the acquisition mode of the TTR. That is, in its 
acquisition mode the small beamed TTR must scan the large location segment provided by the acquisition 
radar. In radars equipped with Fast Time Constant, the return pulse is applied to a differentiator of extremely 
short time constant. When the pulse is received, it is “cut-off” on the leading edge and only that portion is fed 
to the computer. This allows the radar to effectively track on the leading edge of the target. FTC does not 
improve the range resolution but it can prevent any countermeasures aft of the target which are in the same 
resolution cell as the target (such as chaff) from interfering with the radar receiver. 


The receiving antennas scan their sector for the target return due to these exploratory pulses; as the 
power centroid is located, the center of the receiving pattern is brought onto the target. The transmitting 
antenna, which is slaved to the receiving antenna, is then pointing directly at the desired target and only that 
target is radiated during tracking. This approach allows a very small radiated beam, but the resolution cell of 
the system is still that of the receiving antenna. 


NOISE JAMMING 
The transmission of noise-like ai CONVENTIONAD NOISE 
signals in the target system’s radar receiver 5 | 
bandpass. At low power levels, noise a 
jamming has the characteristics of receiver |Z FAH 
noise and can be mistaken by the radar > 
operator as a problem with the radar. The TARGET RANGE/TIME 
object of noise jamming is to introduce a LOCATION 
disturbing signal into the hostile electronic RANGE GATED NOISE 
equipment so that the actual signal is NOISE TIMEGATE 


obscured by the interference. The victim of 
this disturbance might be a radar receiver, a 
communications network, or a data link. 


AMPLITUDE 


See also Barrage Jamming and TARGET Cece 
Spot Jamming. LOCATION 


Figure 4. Noise Jamming. 
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ON-OFF MODULATION 


On-Off Modulation is any modulation which switches rapidly between two states. This definition 
includes pulse radar operation. 


On-Off Keying (OOK) is the envelope modulation of a jamming signal with a rectangular wave. The 
modulation rate and duty cycle are adjusted commensurate with the victim radar’s processing time constants. 
These can be related to AGC time constants, logic time-outs, data sampling cycles, or any other data 
processing response times. 


An important distinction must be made between the terms On-Off Keying and Blinking. While both 
terms involve envelope modulations that turn a jamming signal on and off, the term OOK is used as the 
envelope modulation of a single jamming signal, and the term blinking is used as the tactical application of 
OOK involving two or more cooperative jamming platforms. 


PSEUDO RANDOM NOISE (PRN) 
A controlled, noise-like, pulse pattern repeated in synchronism with the victim radar pulse repetition 


frequency. Synonymous with quasi-noise jamming. 
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Figure 5. Random Dual Line. 
RANDOM DUAL LINE (RDL) 
RDL is a coherent repeater technique that is essentially the same as velocity noise (VN), narrow band 
noise (NBN), and pseudo random noise (PRN) except that no false Doppler frequencies are stepped directly 


over the target return. The objective is to prevent the momentary additions of the EA signal and target signal 
that might highlight the presence of a coherent return. 
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RANDOM RANGE PROGRAM (RANRAP) 


A dynamic False Target Jamming technique program to create multiple realistic targets of varying 


size and distance from the jamming plane. 


RANGE GATE PULL OFF (RGPO) 


Once a tracking radar 
has detected a target, it will 
place range gates to either side 
of it. Range gates essentially 
blank out all signals which 
originate from ranges outside a 
narrow window, substantially 
increasing the signal-to-noise 
ratio and protecting the radar 
against unsynchronized jamming 
pulses. The radar ‘concentrates’ 
on a short range interval which 
encloses the target’s location, 
and it no longer looks out for 
other targets. This state is 
known as ‘lock-on’. But range 
gates can be ‘stolen’, and it is 
the objective of the Range Gate 
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Figure 6. Range Gate Pull Off. 


Target Range 


Pull-Off (RGPO) technique to break lock and escape from out of the window. 


RGPO works as follows: 


Upon detection (or assumption) that a tracking radar has locked on, the on-board jammer is switched 


on and starts to work in a couple of phases: 


1. 


23 


First, a sample of the illuminating pulse signal is taken and the radar’s pulse repetition frequency 
(PRF) is determined. This sample is amplified and retransmitted simultaneously when further pulses 
are received. The aircraft actually highlights itself on the radar screen. The jamming power is 
steadily increased, and this continues until the replica is much stronger than the echo from the aircraft 
skin return. At this time, the sensitivity of the tracking radar’s receiver is usually reduced in order to 
avoid overload. This causes the skin echo vanishes below the noise floor. 


Another replica is transmitted after each of the ‘dummy’ skin echoes. The power of the second 
replica is increased while the dummy is made weaker. 


Next, the tracker has locked on to the delayed replica, whereas the skin return has decreased into the 
noise. With respect to each of the radar’s pulses, the replica is now being delayed by small, but 
increasing amounts of time. The range gates, of course, follow the dummy target which appears to be 
receding. This continues until the range gates have been moved away from the target’s real position. 
The result is that the radar is tracking a phantom target and the skin return is being blanked out by 
the range gates. 


Finally, the jammer is switched off and leaves the radar with just nothing but noise inside the window 
between its range gates. Break-lock was successfully achieved and the “tracking” radar needs to 
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switch back into a search or acquisition mode and loses time. The whole cycle will start again if the 
target is still within range and is reacquired. 


As described above, RGPO creates only false targets which appear at greater ranges than the real 
target because the deceptive signal is transmitted after the skin echo. However, if the victim radar’s PRF is 
constant then the time of incidence of the next radar pulse can be calculated and jamming pulses can be 
placed such that false targets at closer ranges are also produced. 


SCINTILLATION (SCINT) 


Scintillation is not an EA technique by itself, it is an implementation of an EA technique. 
Scintillation is simply superimposing a small, pseudo random amplitude modulation on the EA signal to 
make it appear more realistic to a manual operator. 


SPOT JAMMING 


Occurs when a jammer SPOT JAMMING 85% OF JAMMING IN RECEIVER 
focuses all of its power on a RADAR 3dB BANDWIDTH 
single frequency. While this Reducing jamming 


would severely degrade the | ™ rear P = JAMMER 3dB BANDWIDTH 

“4° . (oF ‘0 a 
ability to track on the jammed raducse dS by > eet 
frequency, a frequency agile 0.7 dB. a . a. DENSITY SPECTRUM 
radar would hardly be affected ED = Sic SPAN AR SIGNAL 
because the jammer can only JIS WH0.7 dB = REGUENGY 
jam one frequency. While 
multiple jammers could Figure 7. Spot Jamming. 


possibly jam a range of 
frequencies, this would consume a great deal of resources to have any effect on a frequency-agile radar, and 
would probably still be ineffective 


SWEPT JAMMING 

This happens when a jammer’s full power is shifted from one frequency to another. While this has 
the advantage of being able to jam multiple frequencies in quick succession, it does not affect them all at the 
same time, and thus limits the effectiveness of this type of jamming. Although, depending on the error 
checking in the receiver(s) this can render a wide range of receivers effectively useless. 


SWEPT AMPLITUDE MODULATION (SAM) 


The OOK frequency is linearly varied in a sawtooth fashion between preset frequency limits while the 
duty factor is held constant. 
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SWEPT WAVE MODULATION (SWM) 


A swept wave modulation.2 (SWM.2) is essentially a swept amplitude modulation (SAM). It is a 
waveform that is swept between two frequencies that are usually chosen to bracket a radar’s passive angle 
scanning rate. SWM can be either Synchronous Swept Wave Modulation.2-; (S-SWM) or Asynchronous 
Swept Wave Modulation.2-; (A-SWM.2-;). The modulation amplitude can be either down modulated or 
On-Off Keyed (OOK). The down modulating shape can be square wave, rectangular wave, linear (e.g. a sine 
wave), or a combination. The OOK modulating shape can be square wave or rectangular wave. 


PERIOD 
25% of PERIOD 


Figure 8. Typical Linear SWM Modulation. 
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Figure 9. Rectangular SWM. 


SYNCHRONOUS SWEPT WAVE MODULATION (SSWM) 


SSWM is synonymous with S-SWM. S-SWM and A-SWM are essentially the same except that 
asynchronous means that the waveform is free running and synchronous means that when a radar scan or 
TWS beam can be detected, the modulation waveform is synchronized to the detected beam. For 
programming purposes A-SWM sets sweep limits and rate by frequency (Hz), while S-SWM sets them by 
period (mSec). 


Active Con-Scan radars will not have a detectable modulation if the target is being tightly tracked in 


the center of the beam. Therefore, a SWM can “jog” the tracking sufficiently to detect the modulation and 
allowing subsequent synchronization of the SWM waveform. 
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TRACK WHILE SCAN JAMMING 


The technique of shifting or 
“walking” EA pulses off target. Many angle 
jamming techniques are effective. 


VELOCITY FALSE TARGETS (VFT) 


VFT is a pseudo-random false 
Doppler target concealment technique. It is 
designed for use against radars that acquire 
Doppler targets with a bank of contiguous 
narrow band filters. A false Doppler target is 
programmed to remain in a Doppler filter 
long enough for the radar processing to 
declare it a valid target return, but not long 
enough for the radar processing to establish 
tracking. 


The false Doppler target is then 
switched to the next pseudo-randomly 
selected frequency and repeated. It is 
intended to overload the radar processing 
and/or the operator’s ability to identify an 
actual target. In the illustration, the VFTs 
jump around in the indicated numerical order. 
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Figure 10. TWS Jamming. 
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Figure 11. Velocity False Targets. 
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VELOCITY GATE PULL OFF 


This is a method of 
capturing the velocity gate of a 
Doppler radar and moving it away 
from the skin echo. Similar to the 
RGPO, but used against CW or 
Doppler velocity tracking radar 
systems. The CW or pulse doppler 
frequency, which is amplified and 
retransmitted, is shifted in 
frequency (velocity) to provide an 
apparent rate change or Doppler 
shift. 


VELOCITY NOISE (VN) 


VN is a coherent repeater 
technique. The objective is to 
create noise centered on a coherent 
radar’s RF, with a noise bandwidth 
that is close to, or less than, the 
radar’s bandwidth and conceal the 
target, or destroy target signal 
coherency. VN is generated by 
pseudo randomly stepping a 
frequency over the victim radar’s 
bandwidth. The dashed RF lines 
represent possible frequencies and 
the solid line represents the 
frequency currently active. 
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Figure 12. Velocity Gate Pull Off. 
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Figure 13. Velocity Noise. 
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RADAR AND RECEIVER CHARACTERISTICS & TEST 
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RF ATMOSPHERIC ABSORPTION / DUCTING 


Signal losses are associated with each stage of signal processing in both the transmitting and 
receiving portions of the system. The transmitting losses include power transmission efficiency, waveguide 
and antenna losses, and duplexer losses. In the receiver, losses include antenna, waveguide, RF amplifier, 
mixer, and IF amplifier. 


In addition to these losses, energy traveling through the atmosphere suffers from atmospheric 
attenuation caused primarily by absorption by the gasses. For lower frequencies (below 10 GHz), the 
attenuation is reasonably predictable. For high frequencies in the millimeter wave range, the attenuation not 
only increases, but becomes more dependent upon peculiar absorbing characteristics of HO, On», and the like. 


Figure | shows the areas of peak absorption in the millimeter wave spectrum. Figure 2 shows how 
the intensity of precipitation can affect atmospheric attenuation. 
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Figure 1. Atmospheric Absorption of Millimeter Waves. 
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ATMOSPHERIC ATTENUATION 
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Figure 2. Atmospheric Attenuation. 


Ducting is an increase in range that an electromagnetic wave will travel due to a temperature 
inversion of the lower atmosphere (troposphere) as shown in Figure 3. The temperature inversion forms a 
channel or waveguide (duct) for the waves to travel in, and they can be trapped, not attenuating as would be 


expected from the radar equation. Ducting may also extend range beyond what might be expected from 
limitations of the radar horizon (see Section 2-9). 


The ducting phenomena is frequency sensitive. The thicker the duct, the lower the minimum trapped 
frequency. 


Figure 3. Ducting. 


A similar occurrence takes place with ionospheric refraction, however the greatest increase in range 
occurs in the lower frequencies. This is familiar to amateur radio operators who are able to contact 
counterparts “around the world.” 


RECEIVER SENSITIVITY / NOISE 


RECEIVER SENSITIVITY 


Sensitivity in a receiver is normally taken as the minimum input signal (Sin) required to produce a 
specified output signal having a specified signal-to-noise (S/N) ratio and is defined as the minimum signal-to- 
noise ratio times the mean noise power, see equation [1]. For a signal impinging on the antenna (system 
level) sensitivity is known as minimum operational sensitivity (MOS), see equation [2]. Since MOS includes 
antenna gain, it may be expressed in dBLi (dB referenced to a linear isotropic antenna). When specifying the 
sensitivity of receivers intended to intercept and process pulse signals, the minimum pulse width at which the 
specified sensitivity applies must also be stated. See the discussion of post-detection bandwidth (By) in 
Section 5-2 for significance of minimum pulsewidth in the receiver design. 


Sinin = (S/N) minKT,B(NF) receiver sensitivity (“black box” performance parameter) [1] 


or MOS = (S/N) minKT,B(NF)/G — system sensitivity 1.e. the receiver is connected to an antenna [2] 
(transmission line loss included with antenna gain) 


where: S/Nmin = Minimum signal-to-noise ratio needed to process (vice just detect) a signal 
NF = Noise figure/factor 
k = Boltzmann’s Constant = 1.38 x 107° Joule/°K 
Ty = Absolute temperature of the receiver input (°Kelvin) = 290°K 
B 7 Receiver Bandwidth (Hz) 
G = Antenna/system gain 


We have a lower MOS if temperature, bandwidth, NF, or S/Nmin decreases, or if antenna gain 
increases. For radar, missile, and EW receivers, sensitivity is usually stated in dBm. For communications and 
commercial broadcasting receivers, sensitivity is usually stated in micro-volts or dBuv. See Section 4-1. 


There is no standard definition of sensitivity level. The term minimum operational sensitivity (MOS) 
can be used in place of Siin at the system level where aircraft installation characteristics are included. The 
“black box” term minimum detectable signal (MDS) is often used for Sin but can cause confusion because a 
receiver may be able to detect a signal, but not properly process it. MDS can also be confused with minimum 
discernable signal, which is frequently used when a human operator is used to interpret the reception results. 
A human interpretation is also required with minimum visible signal (MVS) and tangential sensitivity 
(discussed later). To avoid confusion, the terms Spin for “black box” minimum sensitivity and MOS for 
system minimum sensitivity are used in this section. All receivers are designed for a certain sensitivity level 
based on requirements. One would not design a receiver with more sensitivity than required because it limits 
the receiver bandwidth and will require the receiver to process signals it is not interested in. In general, while 
processing signals, the higher the power level at which the sensitivity is set, the fewer the number of false 
alarms which will be processed. Simultaneously, the probability of detection of a “good” (low-noise) signal 
will be decreased. 


Sensitivity can be defined in two opposite ways, so discussions can frequently be confusing. It can be 
the ratio of response to input or input to response. In using the first method (most common in receiver 
discussions and used herein), it will be a negative number (in dBm), with the more negative being “better” 
sensitivity, e.g.,-60 dBm is “better” than -50 dBm sensitivity. If the second method is used, the result will be 
a positive number, with higher being “better.” Therefore the terms low sensitivity or high sensitivity can be 
very confusing. The terms S,,in and MOS avoid confusion. 
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SIGNAL-TO-NOISE (S/N) RATIO 


The Signal-to-Noise Ratio (S/N) (a.k.a. SNR) in a receiver is the signal power in the receiver divided 
by the mean noise power of the receiver. All receivers require the signal to exceed the noise by some amount. 
Usually if the signal power is less than or just equals the noise power it is not detectable. For a signal to be 
detected, the signal energy plus the noise energy must exceed some threshold value. Therefore, just because 
N is in the denominator doesn’t mean it can be increased to lower the MOS. S/N is a required minimum ratio, 
if N is increased, then S must also be increased to maintain that threshold. The threshold value is chosen high 
enough above the mean noise level so that the probability of random noise peaks exceeding the threshold, and 
causing false alarms, is acceptably low. 


Figure 1 depicts the concept of required S/N. It can be seen that the signal at time A exceeds the S/N 
ratio and indicates a false alarm or target. The signal at time B is just at the threshold, and the signal at time C 
is clearly below it. In the sample, if the temperature is taken as room temperature (T, = 290°K), the noise 
power input is -114 dBm for a one MHz bandwidth. Normally S/Ninin may be set higher than S/N shown in 
Figure | to meet false alarm specifications. 
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Figure 1. Receiver Noise Power at Room Temperature. 


The acceptable minimum Signal-to-Noise ratio (or think of it as Signal above Noise) for a receiver 
depends on the intended use of the receiver. For instance, a receiver that had to detect a single radar pulse 
would probably need a higher minimum S/N than a receiver that could integrate a large number of radar 
pulses (increasing the total signal energy) for detection with the same probability of false alarms. Receivers 
with human operators using a video display may function satisfactorily with low minimum S/N because a 
skilled operator can be very proficient at picking signals out of a noise background. As shown in Table 1, the 
setting of an acceptable minimum S/N is highly dependent on the required characteristics of the receiver and 
of the signal. 


Table 1. Typical Minimum S/N Required. 


Skilled Auto- Auto-detection with Amplitude, AOA Phase AOA Amplitude 


Operator Detection TOA, and Frequency Measurements | Interferometer Comparison 


3to8dB | 10 to14dB 14 to 18 dB 14 to 18 dB 16 to 24 dB 
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A complete discussion of the subject would require a lengthy dissertation of the probability and 
statistics of signal detection, which is beyond the scope of this handbook, however a simplified introduction 
follows. Let’s assume that we have a receiver that we want a certain probability of detecting a single pulse 
with a specified false alarm probability. We can use Figure 2 to determine the required signal-to-noise ratio. 


S/N EXAMPLE 


If we are given that the desired probability of detecting a single pulse (Pa) is 98%, and we want the 
false alarm rate (P,) to be no more than 10°, then we can see that S/N must be 12 dB (see Figure 2). 
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Figure 2. Nomograph of Signal-to-Noise (S/N) Ratio as a Function of Probability of Detection (P4) and 
Probability of False Alarm Rate (P,). 


MAXIMUM DETECTION RANGE (ONE-WAY) 


From Section 4-3, the one way signal strength from a transmitter to a receiver is: 


PGiG7 
Sion p=. 
( Rr) (4) R? 


For calculations involving receiver sensitivity the “S” can be replaced by Smin. Since Simin = (S/N) min 
kT,B(NF), given by equation [1], the one-way radar equation can be solved for any of the other variables in 
terms of receiver parameters. In communication, radar, and electronic warfare applications, you might need 
to solve for the maximum range (Rmax) where a given radar warning receiver could detect a radiated signal 
with known parameters. We would then combine and rearrange the two equations mentioned to solve for the 


following one-way equation: 


a PG: GV? a Pi Gi Gy c* 7 P: Gi Ac [3] 
(470) (SIN in k To B (NF) (4nf J (SIN yi, kT. B (NF) 4 (S/N ) i,k TB (NEF) 


min 
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We could use standard room temperature of 290° K as T,, but NF would have to be determined as 
shown later. 


In this calculation for receiver Rmax determination, P,, G;, and A are radar dependent, while G,, S/Ninin, 
NF, and B are receiver dependent factors. 


Equation [3] relates the maximum detection range to bandwidth (B). The effects of the measurement 
bandwidth can significantly reduce the energy that can be measured from the peak power applied to the 
receiver input. Additional bandwidth details are provided in Sections 4-4, 4-7, and in other parts of this 
section. 


NOISE POWER, kT,B 


Thermal noise is spread more or less uniformly over the entire frequency spectrum. Therefore the 
amount of noise appearing in the output of an ideal receiver is proportional to the absolute temperature of the 
receiver input system (antenna etc) times the bandwidth of the receiver. The factor of proportionality is 
Boltzmann’s Constant. 


Mean noise power of ideal receiver = kT,B = Py (Watts) 
Mean noise power of a real receiver = (NF)KT,B (Watts) 


The convention for the temperature of T, is set by IEEE standard to be 290°K, which is close to 


ordinary room temperature. So, assuming T, = 290°K, and for a bandwidth B = 1 Hz, kT,B = 4x107! W = 
-204 dBW = -174 dBm. 


For any receiver bandwidth, multiply 4x107' W by the bandwidth in Hz, or if using dB; 
10 log kT,B = -174 dBm + 10 Log (actual BW in Hz) or -114dBm-+ 10 Log (actual BW in MHz) 
and so on, as shown by the values in Table 2. Table 2. Sample Noise Power Values (kT,B). 


Typical values for maximum sensitivity of 
receivers would be: 


RWR -65 dBm 
Pulse Radar -94 dBm 4x10" -84 
CW Missile Seeker -138 dBm 


If antenna contributions are ignored (see note in Table 4) for a CW receiver with a 4 GHz bandwidth, 
the ideal mean noise power would be -174 dBm + 10 Log(4x10°) =-174 dBm + 96 dB =-78 dBm. A skilled 
operator might only be able to distinguish a signal 3 dB above the noise floor (S/N=3 dB), or -75 dBm. A 
typical radar receiver would require a S/N of 3 to 10 dB to distinguish the signal from noise, and would 
require 10 to 20 dB to track. Auto tracking might require a S/N of approximately 25 dB, thus, a receiver may 
only have sufficient sensitivity to be able to identify targets down to -53 dBm. Actual pulse receiver 
detection will be further reduced due to sin x/x frequency distribution and the effect of the measurement 
bandwidth as discussed in Sections 4-4 and 4-7. Integration will increase the S/N since the signal is coherent 
and the noise is not. 
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Noise Bandwidth 


Equivalent Noise Bandwidth (By) - Set by minimum pulse width or maximum modulation bandwidth 
needed for the system requirements. A choice which is available to the designer is the relationship of pre- and 
post-detection bandwidth. Pre-detection bandwidth is denoted by By, while post-detection is denoted By, 
where V stands for video. The most affordable approach is to set the post-detection filter equal to the 
reciprocal of the minimum pulse width, then choose the pre-detection passband to be as wide as the 
background interference environment will allow. Recent studies suggest that pre-detection bandwidths in 
excess of 100 MHz will allow significant loss of signals due to “pulse-on-pulse” conditions. Equations [4] 
and [5] provide By relationships that don’t follow the Table 3 rules of thumb. 


Table 3. Rules of Thumb for By a.k.a. B (Doesn’t apply for S/N between 0 and 10 to 30 dB). 


S/N out Linear Detector Square Law Detector 


Low S/N (< 0 dB) By= 4 (2 Br By- By )/4(S/N ),, | Bu= Je Bur By ~ By )/ (SIN ) ou 


For a square law detector: () 


[4] 


os 2+ +4 Phe )-1 
N V 


(SIN ) 


out 


At high (S/N)ou, the 1/(S/Nou) term goes to zero and we have: = =By=By[ 2+ V4] =4 By, 


At low (S/N)out, the 1/(S/Nout) term dominates, and we have: 


py=p, [(2Bel Bt 2 Br By - By’ 
ft (SIN ) (S/N ) 


out out 


For a linear detector: 


Bra S H?(2Bir- Br) 5 


out 


H is a hypergeometric (statistical) function of (S/N)in 


H=2 for (S/N)in << 1 
H=1 for (S/N)in >> 1 


I 
At high (S/N)out, the 1/(S/Nout) term goes to zero and we have: By = ee an v7; Br (4 By) = Br 


At low (S/N)out, the 1/(S/Nou) term dominates, and we have: 


Bunce [BH (2 Bir- By) _ |2 Bw By- By” 
N 4 (S/N )..,, 4 (S/N ).., 


Note (1): From Klipper, “Sensitivity of Crystal Video Receivers With RF Pre-amplification,” The Microwave Journal, August 1965. 


TRADITIONAL “RULE OF THUMB” FOR NARROW BANDWIDTHS (Radar Receiver Applications) 
Required IF Bandwidth for Matched Filter Applications: 


1 Bire= Pre - detection RF or IF bandwidth 
Where : 


PW win PW min = Specified minimum pulse width =t 


Bye 


Matched filter performance gives maximum probability of detection for a given signal level, but: 
(1) Requires perfect centering of signal spectrum with filter bandwidth, (2) Time response of matched pulse 
does not stabilize at a final value, and (3) Out-of-band splatter impulse duration equals minimum pulse width. 
As aresult, EW performance with pulses of unknown frequency and pulse width is poor. 


Required Video Bandwidth Post - Detection . 
q By= a Where : By = Post - detection bandwidth 
Traditional" Rule of Thumb" PWoin 


Some authors define By in terms of the minimum rise time of the detected pulse, i.e., By = (0.35 to 
0.5)/t, min, where t, = rise time. 


REVISED “RULE OF THUMB” FOR WIDE BANDWIDTHS (Wideband Portion of RWRs) 


The pre-detection bandwidth is chosen based upon interference and spurious generation concerns. 
The post-detection bandwidth is chosen to “match” the minimum pulse width. This allows (1) Half 
bandwidth mistuning between signal and filter, (2) Half of the minimum pulse width for final value 
stabilization, and (3) The noise bandwidth to be “matched” to the minimum pulse width. Asa result, there is 
(1) Improved EW performance with pulses of unknown frequency and pulse width, (2) Measurement of in- 
band, but mistuned pulses, and (3) Rejection of out-of-band pulse splatter. 


NOISE FIGURE / FACTOR (NF) 


Electrical noise is defined as electrical energy of random amplitude, phase, and frequency. It is 
present in the output of every radio receiver. At the frequencies used by most radars, the noise is generated 
primarily within the input stages of the receiver system itself (Johnson Noise). These stages are not 
inherently noisier than others, but noise generated at the input and amplified by the receiver’s full gain greatly 
exceeds the noise generated further along the receiver chain. The noise performance of a receiver is described 
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by a figure of merit called the noise figure (NF). The term noise factor is synonymous, with some authors 
using the term “factor” for numeric and “figure” when using dB notation. (The notation “F,” is also 
sometimes used instead of “NF.”) The noise figure is defined as: 


NF = Noise output of actual receiver _ N 


=10 log N out 


in 


““_ orindB: 10 Log 


Noise output of actual receiver 
Noise output of ideal receiver GN 


Noise output of ideal receiver 


in 


A range of NF values is shown in Table 4. 


Table 4. Typical Noise Figure / Factor Value. | Decimal =| cB 


Passive lossy network (RF transmission line, attenuator, etc.) Same as reciprocal of | Same as dB 
Example: 20 dB attenuator (gain = 0.01) gain value ex: 100 value ex: 20 


Solid State Amplifier (see manufacturers specifications) a ee ee ee 


Traveling Wave Tube (see manufacturers specifications) 10 to 100 10 to 20 


Antennas (Below ~ 100 MHz, values to 12 dB higher if pointed 1.012 to 1.4 0.05 to 1.5 
at the sun) 

Note: Unless the antenna is pointed at the sun, its negligible NF can be ignored. 

Antenna gain is not valid for NF calculations because the noise is received in the near 

field. 


An ideal receiver generates no noise internally. The only noise in its output is received from external 
sources. That noise has the same characteristics as the noise resulting from thermal agitation in a conductor. 
Thermal agitation noise is caused by the continuous random motion of free electrons which are present in 
every conductor. The amount of motion is proportional to the conductor’s temperature above absolute zero. 
For passive lossy networks, the noise factor equals the loss value for the passive element: 


Where L = Ratio Value of Attenuation 
LL ie.Fora3dB attenuator,G =0.5 and L=2 
.. NF =2 and 10\og NF =3 dB 


N out AT. B 
GNn Lipp 
L 


NF 


A typical series of cascaded amplifiers is shown in Figure 3. 


Nin = kKTB1 Nout 
O}S—-Or]D>-OfD>+8. 


KTB1( NF -1) kTBaf NF2 -1) kTB3( NF3 -1) kTB4( NF4 -1) 


Figure 3. Noise Factors for Cascaded Amplifiers (NF¢a). 


Loss (negative gain) can be used for the gain value of attenuators or transmission line loss, etc to 
calculate the noise out of the installation as shown in the following equation: 


B2(NF2-1) , Bs(NF3-!) | Bs(NFs-)) , 
BiG BiGiG2 BiGiG2G; 


Now = Nin G NF a= kT Bi( G:GoG3-- (wv ~ ‘ ) (ratio form) [6] 
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If the bandwidths of the amplifiers are the same, equation [6] becomes: 


Nigel NESE NET 
Gi GiG2 GGG; 


Noa Nw NFAT B¢ GiG.G0-){ NEA | (ratio form) [7] 


Pre-amplifier Location Affects Receiver Input Noise 


As shown in Figure 4, if a 2 to 12 GHz receiver 
installation doesn’t have enough sensitivity, it is best to 
install an additional amplifier closer to the antenna 
(case 1) instead of closer to the receiver (case 2). In both 
cases, the line loss (L) and the amplifier gain (G) are the 
same, so the signal level at the receiver is the same. For CASE 2 
case 1,8,;=Pi,,+G-L. Incase 2, S,=Pi,-L+G, so S; 
=. The noise generated by the passive transmission ; L= 2008 
line when measured at the receiver is the same in both 
cases. However, the noise generated inside the amplifier, 
when measured at the receiver input, is different. 


Figure 4. Pre-Amp S/N. 


For this example, case 2 has a noise level at the input to the receiver which is 19.7 dB higher than 
case | (calculations follow later). 


Table tak 
a — a 


* Amplifier NF value from Table 4. 


Using equation [3] and the data in Tables 5a and 5b, the noise generated by the RF installation is 
shown in Tables 6a and 6b (the negligible noise contribution from the antenna is the same in both cases and is 
not included) (also see notes contained in Table 4): 


Table 6a. Case 1 Table 6b. Case 2 
100-1 


G(NF) = 316.2 (0.01)| 4+ 
MY ( i( 316.7 


)= 13.066 GINF)=0.01(3162)| 100+ 2% |= 1264.8 


10 log G(NF) = 11.34 dB 10 log G(NF) = 31 dB 


Noise at receiver: 


Nout1 = -74 dBm + 11.34 dB = -62.7 dBm Nouw2 = -74 dBm + 31 dB = -43 dBm 


Nout2 - Nout: = 19.7 dB. The input noise of -74 dBm was calculated using 10 log (kTB), where B = 10 GHz. 


Note that other tradeoffs must be considered: (1) greater line loss between the antenna and amplifier 
improves (decreases) VSWR as shown in Section 6-2, and (2) the more input line loss, the higher the input 
signal can be before causing the pre-amplifier to become saturated (mixing of signals due to a saturated 
amplifier is addressed in Section 5-7). 
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Combining Receive Paths Can Reduce Sensitivity 


Ifa single aircraft receiver processes both forward and aft signals as shown in Figure 5, it is desirable 
to be able to use the receiver’s full dynamic range for both directions. Therefore, one needs to balance the 
gain, so that a signal applied to the aft antenna will reach the receiver at the same level as if it was applied to 
the forward antenna. 


A 
-3 dB Hybrid 


* Antenna G and WF insignificant for this e<ampe Rarcelver 
(566 note in Table 4) 


Figure 5. Example of Pre-Amplifier Affecting Overall Gain / Sensitivity. 


Common adjustable preamplifiers can be installed to account for the excessive transmission line loss. 
In this example, in the forward installation, the level of the signal at the receiver is the same as the level 
applied to the antenna. Since the aft transmission line has 5 dB less attenuation, that amount is added to the 
preamplifier attenuator to balance the gain. This works fine for strong signals, but not for weaker signals. 
Because there is less loss between the aft preamplifier and the receiver, the aft noise dominates and will limit 
forward sensitivity. If the bandwidth is 2-12 GHz, and if port A of the hybrid is terminated by a perfect 50Q 
load, the forward noise level would be -65.3 dBm. If port B is terminated, the aft noise level would be 
-60.4 dBm. With both ports connected, the composite noise level would be -59.2 dBm (convert to mw, add, 
then convert back to dBm). For this example, if the aft preamplifier attenuation value is changed to 12 dB, 
the gain is no longer balanced (7 dB extra loss aft), but the noise is balanced, i.e., forward = -65.6 dBm, aft = 
-65.3 dBm, and composite -62.4 dBm. If there were a requirement to see the forward signals at the most 
sensitive level, extra attenuation could be inserted in the aft preamplifier. This would allow the forward noise 
level to predominate and result in greater forward sensitivity where it is needed. Calculations are provided in 
Tables 7 and 8. 


Table 7. Summary of Gain and NF Values for Figure 5 Components. 


| dB 7 | 15 eet tof 13s 


Aft NF = 22.79 therefore 10 log NF = 13.58 dB. Input noise level = -74 dBm + 13.58 dB = -60.42 dBm = -60.4 dBm 
Fwd NF = 7.495 __ therefore 10 log NF = 8.75 dB. Input noise level = -74 dBm + 8.75 dB = -65.25 dBm = -65.3 dBm 
The composite noise level at the receiver = -59.187 dBm = -59.2 dBm. 
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Table 8. Effect of Varying the Attenuation (shaded area) in the Aft Preamplifier Listed in Table 7. 


Aft Attn | Aft Attn Aft Fwd Composite Min Signal Aft Fwd 
NF Gain Noise Noise Noise Received *** Input Input 


-55.8dBm | -65.3dBm | -55.4dBm || -43.4dBm_ | -48.4dBm | -43.4dBm 


* Gain Balanced ** Noise Balanced *** ~~ S/N was set at 12 dB 


TANGENTIAL SENSITIVITY 


Tangential sensitivity (TSS) is the point 
where the top of the noise level with no signal 
applied is level with the bottom of the noise level 
on a pulse as shown in Figure 6. It can be 
determined in the laboratory by varying the 
amplitude of the input pulse until the stated 
criterion is reached, or by various approximation 
formulas. 


Figure 6. Tangential Sensitivity. 


The signal power is nominally 8+1 dB above the noise level at the TSS point. TSS depends on the 
RF bandwidth, the video bandwidth, the noise figure, and the detector characteristic. 


TSS is generally a characteristic associated with receivers (or RWRs), however the TSS does not 
necessarily provide a criterion for properly setting the detection threshold. Ifthe threshold is set to TSS, then 
the false alarm rate is rather high. Radars do not operate at TSS. Most require a more positive S/N for track 
(> 10 dB) to reduce false detection on noise spikes. 


SENSITIVITY CONCLUSION 
When all factors effecting system sensitivity are considered, the designer has little flexibility in the 
choice of receiver parameters. Rather, the performance requirements dictate the limit of sensitivity which can 


be implemented by the EW receiver. 


1. Minimum Signal-to-Noise Ratio (S/N) - Set by the accuracy which you want to measure signal 
parameters and by the false alarm requirements. 


2. Total Receiver Noise Figure (NF) - Set by available technology and system constraints for RF front 
end performance. 
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3. Equivalent Noise Bandwidth (By) - Set by minimum pulse width or maximum modulation 
bandwidth needed to accomplish the system requirements. A choice which is available to the designer is the 
relationship of pre- (By) and post-detection (By) bandwidth. The most affordable approach is to set the post- 
detection filter equal to the reciprocal of the minimum pulse width, then choose the pre-detection passband to 
be as wide as the background interference environment will allow. Recent studies suggest that pre-detection 
bandwidths in excess of 100 MHz will allow significant loss of signals due to “pulse-on-pulse” conditions. 


4. Antenna Gain (G) - Set by the needed instantaneous FOV needed to support the system time to 
intercept requirements. 
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RECEIVER TYPES AND CHARACTERISTICS 


Besides the considerations of noise and noise figure, the capabilities of receivers are highly dependent 


on the type of receiver design. Most receiver designs are trade-offs of several conflicting requirements. This 
is especially true of the Electronic Support Measures (ESM) receivers used in Electronic Warfare. 


This section consists of a figure and tables that provide a brief comparison of various common ESM 


receiver types. Figures | and 2 show block diagrams of common ESM receivers. Table | is a comparison of 
major features of receivers. Table 2 shows the receiver types best suited for various types of signals and 
Tables 3 and 4 compare several direction of arrival (DOA) and emitter location techniques. Table 5 shows 
qualitative and quantitative comparisons of receiver characteristics. 
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Figure 1. Common ESM Receiver Block Diagrams. 
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Figure 2. Common ESM Receiver Block Diagrams (Continued). 
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Table 1. Comparison of Major Features of Receivers. 


Principal Applications 


Wideband Simple, inexpensive, instantaneous, Ne frequen y rexolusion 
; . ‘ Poor sensitivity and Poor RWR 
High POI in frequency range : ; 
simultaneous signal performance 


Option in RWR, Frequency 
measurement in hybrid 
Shipboard ESM, 

Cannot sort simultaneous signals |Jammer power 

Relatively poor sensitivity management, SIGINT 
equipment 

Narrow-band_ |High sensitivity Slow response time SIGINT equipment 

scanning Good frequency resolution Poor POI Air and ship ESM 


Superhet Simultaneous signals don’t interfere |Poor against frequency agility Analysis part of hybrid 


Wide-band Beterresponsstime 4nd POL Spurious signals generated Shipboard ESM 
Superhet Poorer sensitivity Tactical air warning 
‘ Wide bandwidth, Near instantaneous, |High complexity, cost; Lower SIGINT equipment 
Channelized ‘ SA eaa ey tit eee 
Moderate frequency resolution reliability; limited sensitivity Jammer power management 


Near instantaneous, Hi gh complexity, SIGINT equipment 
. . ; Limited bandwidth a ee 
Microscan Good resolution and dynamic range, Boek : Applications for fine freq 
; : ..:,. |No pulse modulation information : f 
analysis over wide range 

Near instantaneous, Good resolution, 

Acousto-optic |Good simultaneous signal capability |High complexity; new technology 
Good POI 


Note: The Microscan receiver is also known as a compressive receiver 


Relatively simple 
Frequency resolution 
Instantaneous, high POI 


Table 2. Receiver Types vs. Signal Types. 


Siem Receiver Type 


Wide-Band TRF Crystal Narrow-Band | Wide-Band : : Acousto- 
Type [epi Vie carne 
Sauéial desis Special Yes, but 
CW P 8 design for | interferes with 
pulsed reception 


Yes, but won’t 
recognize as 
same source 
No/Yes, 
Yes (within depending 
passband) on readout 
time 
No/Yes, 
depending 
on readout 
time 
Yes, within No/Yes, Yes No/Yes, Yes 
acceptance depending on (reduced |depending on} (reduced 
BW BW sensitivity) | scanrate | sensitivity) 
Yes, within No/Yes, Yes 
: Yes (reduced 
acceptance depending | (reduced Ss (reduced 
BW on BW sensitivity) sensidyity) sensitivity) 


Yes, doesn’t 
measure 
frequency 


No/Yes, No/Yes, 
depending on imprecision 
scan rate in TOA 


Spectrum 
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Table 3. Direction of Arrival Measurement Techniques. 


_————— Amplitude Comparison Phase Interferometer 


Git ih estes Typically 4 to 6 Equal Spaced Antenna 2 or more RHC or LHC Spirals in Fixed 
on Elements for 360° Coverage Array 


7 Oiw A Caz A 
DF Accuracy DF ace * 248 DF ace * 2nd cosO 


(Gaussian Antenna Shape) 


DF Accuracy Decrease Antenna BW; Decrease Amplitude | Increase Spacing of Outer Antennas; 
Improvement Mistrack; Increase Squint Angle Decrease Phase Mistrack 


Typical DF Accuracy 3° to 10° rms 0.1° to 3° rms 
Sensitivity to High Sensitivity; Mistrack of Several dB Relatively Insensitive; Interferometer Can 
Multipath/Reflections | Can Cause Large DF Errors be Made to Tolerate Large Phase Errors 


Reflection Free Area; Real Estate for 
Array; Prefers Flat Radome 


; ; Crystal Video; Channelizer; Acousto-Optic; 
Applicable Receivers Coinpressive: Superheterodynd Superheterodyne 


ACgg= Amplitude Monopulse RatioindB S= Squint Angle in degrees 93y~= Antenna Beamwidth in degrees 


Platform Constraints Locate in Reflection Free Area 


Table 4. Emitter Location Techniques. 


Measurement Advantages Disadvantages 
Technique 


Non-instantaneous location 


Triangulation Single Aircraft ieiueaed BERT AOUEMON 
targeting 
Not forward looking 
Single Aircraft Accuracy degrades rapidly at low 
Azimuth/elevation alate 
Instantaneous location possible Function of range 


Very complex, diverse systems 


VCR MERI Ee 10m required, at least 3 aircraft 


Time Difference of High quality receivers, DME (3 sites) 


Can support weapon delivery position 


: very wideband data link 
requirements 


Arrival 
(Pulsed signals) 
Very high performance control 
processor; requires very high 


reliability subsystems 


Very rapid, can handle short on-time 
threat 
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Table 5. Qualitative Comparison of Receivers. (From NRL Report 8737) 


Receiver Type 


Feature Wide-Band | TRF Crystal Narrow-Band} Wide-Band : : : 
| Pee Sanh vecks ey IFM Supertiet Superhet Channelized | Microscan |Acousto-optic 
Instantaneous Ve Ve 
Analysis ae Narrow ed Narrow Moderate Wide Wide Moderate 
: wide wide 
Bandwidth 
Preauecy Very Fair Good Ney Poor Fair Good Good 
Resolution poor good 
Poor ; Poor ; 
Sensitivity | (No preamp) ha (No preamp) ee Fair ae a Good 
Fair (preamp) 8 Fair (preamp) 8 8 8 
Dyan Fair Tait) Good Noa Fair Good Fair Poor 
Range good good 
Speed of Very Very Very Very 


Short pulse 
Good Good 


Very 


good Fair 


Good Good Good Fair 


Retention of 


Signal 
Character- 
istics 
Applicability 
to Exotic 
Signals 


Width 
Capability 


Pootr/ 
fair 
Poor (high 
Density false alarm 


Performance vale rom 
background) 


High signal 


Fair/ 
good 
Simultaneous : 
; Fair/ 
Signal Poor d 
Capability B00 


Moderate Moderate 
depending on} depending on 
application | application 


I i : 
epee Poor Fair 
to Jamming 
Power eee Low/ 
Requirements Moderate 


RF Range Mule 
(GHz) 


octave 
Max 


(0.5-40) 
Instantane- 
ous Analysis 
Bandwidth 


Processing 
Gcmplexity Moderate 
Poor/ 
Fair 


Moderate 


0.15-18 


>0.5 to 40 
separate 


As high as 
desired with 
equivalent 
reduction in 
resolution 


Multi- 
octave 
(1 octave 
per unit) 


Multi- 
octave 

(to 17.5 
GHz) 


Measurement | Measurement 
accuracy no | accuracy no 
better than better than 
analysis BW | analysis BW 


Frequency 


Accuracy one 


<0.01 to 40 


a) 
io) 
3° 
5 


0.5% to 1% +1 MHz 


Fair/ 
good 


Fair/ 
good 
Fair Fair/good, 
(depending 
on BW) 


Fair 
(depending 
on BW) 


Low-high 
Moderate 


Good 


Moderate 


~2 GHz 
without 
degradation, 
17.5 GHz 
with 
degradation 


0.5 to 2 
depending 
on PW 
limitation 


50 MHz 


500 MHz 


0.5 to 3 10 KHz 


MHz 


Fair/ 
good 


Fair/ Fair/ 
good good 
depending on 
architecture mood ror 
& processing 
Moderate | depending on} Complex 
architecture 


Boer Good Good Good 
Fair 
. Moderate/ 
Moderate High Moderate High 


0.5 to 18 0.5 to 60 


Simple signal 
processing 
complex data 
processing 


0.5-4 (0.5-18 
channelized 
and down 
conversion) 


t] MHz 
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Receiver Type 
Feature Wide-Band | TRF Crystal Narrow-Band} Wide-Band 
Superhet Superhet 


CW to 4 ns 
Pulse Width Cee eee ee eat s00: | a | Cw 45950 
with 20 MHz (depending 
Range : . MHz : ns 
resolution : on resolution) 
resolution 


egies | 100500: | ee 0.5 to 1 
Resolution ino. Better MHz a mat MHz 
than BW) freq vernier) 
-40 to -50 Better -80. 500 
Sensitivity | (no preamp) than -80 preamp) -90, 1 MHz MHz -70, 10-50 -90, 5-10 -70 to -80 
(dBm) -80 (with with -75 (preamp) BW BW MHz BW MHz BW 
preamp) preamp 4 GHz BW 
Maximum | ae 
Dynamic 70 70-80 epremD) 50-80 40-60 25-35 
Range (dB) ane 
(saturated) 


: 0.5 ms 
Tuning 1.0s : ‘ 
! 50 ms (integration 
Time (1 octave) 2 
time) 
: ns ms -10 ms ~0.1s .10 ms ~1 us 
Signal ID 
Time 


a <20 (octave 1309-200 
MENOUE HC So Caatte unit) a for 0.5 
Wcien processor) 3 65-75 (full ate Cer to 18 GHz a ao 
(Ib) only) 
coverage) coverage 


Size / Sm/Moderate Moderate Large 
Mininnira Small 600-1000 Moderate ee il 4000-8000 Moderate Small 
be ~100 1500-3000 mee (0.5-18 GHz | 1200-2000 | 800-1900 
Volume (in?) | (w/processor) nen thousand 
miniaturized coverage 


100 (with ~50 350 to 1200 
processor) | 60 (without for 0.5 to 


Power <10 without | processor) Sua 18 GHz 


(W) 
processor coverage 


Low/ Moderate/ Moderate/ . Moderate/ Low/ 


Channelized | Microscan |Acousto-optic 


Minimum 
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RADAR MODES 


Typical Radar modes are listed below in the general functional category for which they were 
designed. Not all of these modes are applicable to all radars and certain radars have additional modes. 


e NAVIGATION 


Terrain avoidance - A mode in which the radar is set at a fixed depression angle and short range to 
continuously sweep the ground area directly in front of the aircraft in order to avoid mountains. This is 
particularly useful during flight into unfamiliar territory when clouds, haze, or darkness obscure visibility. 


Ground mapping - A mode in which the radar uses a variety of techniques to enhance ground 
features, such as rivers, mountains, and roads. The mode is unlike air-to-air modes where ground return is 
rejected from the display. 


Precision velocity update / Doppler navigation - A mode in which the radar again tracks ground 
features, using Doppler techniques, in order to precisely predict aircraft ground speed and direction of motion. 
Wind influences are taken into account, such that the radar can also be used to update the aircraft inertial 
navigation system. 


e FIGHTER MISSIONS 


Pulse search - Traditional pulse techniques are used to accurately determine range, angle, and speed 
of the target. Limitations are easy deception by enemy jamming, and less range when compared to other 
modes. 


Velocity search - A high PRF Pulse Doppler waveform is used for long range detection primarily 
against nose aspect targets, giving velocity and azimuth information. Although velocity search can work 
against tail-on targets, the Doppler return is weaker, consequently the maximum detection range is also much 
less. When the target is in the beam (flying perpendicular to the fighter), the closure (Doppler) is the same as 
ground return and target return is almost zero. 


Track While Scan (TWS) - A system that maintains an actual track on several aircraft while still 
searching for others. Since the radar is sharing its computing time between targets, the accuracy is less 
precise than for a single target track (STT) mode of operation. 


Raid assessment - A mode in which the radar has an STT ona single target, but is routinely driven off 
by a small amount in order to determine if multiple aircraft exists in the immediate vicinity of the target 
aircraft. 


Single-Target-Track (STT) (including air combat maneuvering modes) - Highly precise STT modes 


are used to provide the most accurate information to the fire control computer so that accurate missile or gun 
firing can be accomplished. The fire control radar continuously directs energy at the target so that the fired 
missile locates and tracks on the reflected energy from the target. Air combat maneuvering modes are 
automatic modes in which the radar has several sweep patterns fixed about the aircraft axis, such that little or 
no work is required of the pilot in order to lock up a target. 
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e AIR-TO-GROUND MISSIONS 


Weapons delivery - A mode in which ground features are tracked, and particular emphasis is placed 
on determining range to the ground target, angle of dive, weapons ballistic tables, and aircraft speed. 


Surveillance/tracking of ground forces/targets - Similar to the above with emphasis on multiple 
ground features and less on weapons delivery data. 


Reconnaissance - A specific navigational mode to aid in identifying specific targets. 


e AIR-TO-SURFACE MISSIONS 


ASW - Navigational techniques specializing in specific search patterns to aid in detection of enemy 
submarines. 


e TECHNIQUES USED FOR MULTIPLE APPLICATIONS 


Synthetic Aperture Radar (SAR) - A form of radar that uses the relative motion between an antenna 
and its target region, to provide coherent-signal variations, in order to obtain finer spatial resolution than is 
possible with conventional beam-scanning means. SAR is usually implemented by mounting a single beam- 
forming antenna on a moving platform such as an aircraft from which a target scene is repeatedly illuminated 
with pulses of radio waves at wavelengths anywhere from a meter down to millimeters. The many echo 
waveforms received successively at the different antenna positions are coherently detected and stored and 
then post-processed together to resolve elements in an image of the target region. 


Over-The-Horizon Radar (OTHR) - uses the refraction of high frequency radiation through the 
ionosphere in order to detect targets beyond the line-of-sight. The complexities of the ionosphere can 
produce multipath propagation, which may result in multiple resolved detections for a single target. When 
there are multipath detections, an OTHR tracker will produce several spatially separated tracks for each 
target. Information conveying the state of the ionosphere is required in order to determine the true location of 
the target and is available in the form of a set of possible propagation paths, and a transformation from 
measured coordinates into ground coordinates for each path. Since may be no other information as to how 
many targets are in the surveillance region, or which propagation path gave rise to which track, there is a joint 
target and propagation path association ambiguity which must be resolved using the available track and 
ionospheric information. 
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GENERAL RADAR DISPLAY TYPES 


There are two types of radar displays in common use today. 


RAW VIDEO 


Raw video displays are simply oscilloscopes that display the detected and amplified target return 
signal (and the receiver noise). Raw video displays require a human operator to interpret the various target 
noise and clutter signals. 


On the left hand display of Figure 1, an operator could readily identify three targets and a ghost (a 
ghost is a phony target that usually fades in and out and could be caused by birds, weather, or odd temporary 
reflections - also referred to as an angel). Target 3 is a weak return and hidden in the noise - an operator can 
identify it as a target by the “mouse under the rug” effect of raising the noise base line. 


SYNTHETIC VIDEO 


Synthetic video displays use a computer to clean up the display by eliminating noise and clutter and 
creating its own precise symbol for each target. 


On the right hand display target 1 comes and goes because it is barely above the receiver noise level - 
notice that it is quite clear on the raw video. Target 3 wasn’t recognized by the computer because it’s too far 
down in the noise. The computer validated the ghost as a target. The ghost might be a real target with glint or 
ECM characteristics that were recognized by the computer but not the operator. 


ANGEL 
TGT 1 TGT2 TGT3 (Host) ANGEL (GHOST) - see text 


TGT 3 


TGT 2 


NOISE 
ry rl a y TGT 1 
t 


RAW VIDEO 


SYNTHETIC VIDEO 


Figure 1. Radar Display Types. 
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SEARCH AND ACQUISITION RADARS 


They generally use either a PPI or a sector PPI display as shown in Figure 2. PPI displays can be 
either raw video or synthetic video. 


PPI scope (plan position indicator). 
Polar plot of direction and distance. 
Displays all targets for 360 degrees. 


Sector PPI scope. 
Polar plot of direction and distance. 
Displays all targets within a specific sector. 
Origin may be offset so that “your” radar position may be off the scope. 


TRACKING RADARS 


Usually use some combination of A, B, C, or E scope displays. There are many other types of 
displays that have been used at one time or another - including meters - but those listed here are the most 
common in use today. 


SECTOR PPI 
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Figure 2. Common Radar Displays. 
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A-SCOPE 
Target signal amplitude vs. range or velocity. 
Displays all targets along pencil beam for selected range limits. 


Displays tracking gate. Usually raw video. Some modern radars have raw video a-scopes as 
an adjunct to synthetic video displays. 


Must be used with a separate azimuth and elevation display of some sort. 


Also called a range scope (R-Scope). 


B-SCOPE 
Range vs. azimuth or elevation. Displays targets within selected limits. 
Displays tracking gate. May be raw or synthetic video. 
Surface radars usually have two. One azimuth/one elevation which can result in confusion 
with multiple targets. 
C-SCOPE 
Azimuth vs. elevation. Displays targets within selected limits of az and el. 
Displays tracking gate. May display bull’s-eye or aim dot. 


May have range indicator inserted typically as a marker along one side. Usually synthetic 
video. 


Pilots eye view and very common in modern fighter aircraft heads up displays for target 
being tracked. 


Could be used in any application where radar operator needs an “aiming” or “cross hair” 
view like a rifle scope. 


E-SCOPE 


Elevation vs. Range similar to a B-scope, with elevation replacing azimuth. 
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IFF - IDENTIFICATION - FRIEND OR FOE 


Originated in WWII for just that purpose - a way for our secondary radars to identify U.S. aircraft 
from enemy aircraft by assigning a unique identifier code to U.S. aircraft transponders. 


The system is considered a secondary radar system since it operates completely differently and 
independently of the primary radar system that tracks aircraft skin returns only, although the same CRT 
display is frequently used for both. 


The system was initially intended to distinguish between enemy and friend but has evolved such that 
the term “IFF” commonly refers to all modes of operation, including civil and foreign aircraft use. 


There are five major modes of operation currently in use by military aircraft plus two sub-modes. 


e Mode | is anon-secure low cost method used by ships to track aircraft and other ships. 


e Mode 2 is used by aircraft to make carrier controlled approaches to ships during inclement 
weather. 


e Mode 3 is the standard system also used by commercial aircraft to relay their position to ground 
controllers throughout the world for air traffic control (ATC). 


e Mode 4 is secure encrypted IFF (the only true method of determining friend or foe) Military 
only 


e Mode 5 — provides a cryptographically secured version of Mode S and ADS-B GPS position. 
(military only). Mode 5 is divided into two levels. Both are crypto-secure with Enhanced 
encryption, Spread Spectrum Modulation, and Time of Day Authentication. Level | is similar to 
Mode 4 information but enhanced with an Aircraft Unique PIN. Level 2 is the same as Mode 5 
level one but includes additional information such as aircraft position and other attributes 


e Mode “C” is the altitude encoder (military and civilian). 


e Mode S —provides multiple information formats to a selective interrogation. Typically aircraft 
are assigned a unique 24-bit Mode S address. The Mode S address is partitioned and a group of 
address ranges are allocated to each country. Some countries change the assigned address for 
security reasons, and thus it might not be a unique address. (military and civilian) 


The non-secure codes are manually set by the pilot but assigned by the air traffic controller. 


A cross-band beacon is used, which simply means that the interrogation pulses are at one frequency 
and the reply pulses are at a different frequency. 1030 MHz and 1090 MHz is a popular frequency pair used 
in the U.S. 


The secondary radar transmits a series of selectable coded pulses. The aircraft transponder receives 
and decodes the interrogation pulses. If the interrogation code is correct, the aircraft transponder transmits a 
different series of coded pulses as a reply. 

The advantage of the transponder is that the coded pulses “squawked” by the aircraft transponders 
after being interrogated might typically be transmitted at a 10 watt ERP, which is much stronger than the 


microwatt skin return to the primary radar. Input power levels may be on the order of several hundred watts. 


The transponder antenna is low gain so that it can receive and reply to a radar from any direction. 
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An adjunct to the IFF beacon is the altitude encoding transponder known as mode C - all commercial 
and military aircraft have them, but a fair percentage of general aviation light aircraft do not because of cost. 
The number of transponder installations rises around many large metropolitan areas where they are required 
for safety (easier identification of aircraft radar tracks). 


Air traffic control primary radars are similar to the two-dimensional search radar (working in azimuth 
and range only) and cannot measure altitude. 


The expanded display in figure | is typical of an air traffic control IFF response. The aircraft was 
told to squawk a four digit number such as “4732.” The altitude encoded transponder provides the aircraft 
altitude readout to the ground controllers display along with the coded response identifying that particular 
aircraft. 


~~ eee 


- 


TRANSPONDER 


INTERROGATOR 


Figure 1. IFF Transponder. 


In addition to systems with active electronic data interchange between airborne and ground 
equipment, some military surveillance systems can provide targeting in tactical applications. The 
development of automated techniques for use against ground targets is typically referred to as Automatic 
Target Recognition (ATR). When used against air targets, it is typically referred to as Non-Cooperative 
Target Recognition (NCTR). The requirements for radar target recognition are complex since typical targets 
have background clutter and often multiple targets types exist. 
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RECEIVER TESTS 


Two tone and spurious response (single signal) receiver tests should be performed on EW and radar 
receivers to evaluate their spurious free dynamic range. A receiver should have three ranges of performance: 
(1) protection from damage, (2) degraded performance permitted in the presence of a strong interfering 
signal(s) and no degradation when only a strong desired signal is present, and (3) full system performance. 


The original MIL-STD-461A design requirement and its companion MIL-STD-462 test requirement 
specified four receiver tests. These standards allowed the interfering signal(s) to be both inband and out of 
band, which is meaningful for design and test of EW receivers, however inband testing generally is not 
meaningful for narrowband communications receivers. These standards were difficult to follow and had to be 
tailored to properly evaluate the EW and radar system. MIL-STD-461B/C still allowed the interfering 
signal(s) to be both inband and out of band but deleted the single signal interference test (CS08 Conducted 
Susceptibility test). MIL-STD-461D/-462D leave the pass/fail criteria entirely up to what is listed in the 
individual procurement specification. It also places all interfering signals out of band, redesignates each test 
number with a number “100” higher than previously used, and combines “CS08” as part of CS104. 
Therefore, to provide meaningful tests for EW and radar systems, the procurement specification must specify 
the three ranges of performance mentioned in the beginning of this section and that the tests are to be 
performed with the interfering signal(s) both inband and out of band. The four tests are as follows (listed in 
order of likelihood to cause problems): 


MIL-STD-461A_| _MIL-STD-461D 


Undesired, Single signal interference test CS08 Part of CS104 
Desired with undesired, two signal interference tests CS04 CS104 


Two signal intermodulation test CS03 CS103 
Two signal cross modulation test CS05 CS105 


The rest of this section explains the application of these tests and uses the names of the original 
MIL-STD-461A tests to separate the tests by function. 


TEST SETUP 


A directional coupler used 
backwards (as shown here in Figure 1) 
is an easy way to perform two signal aa Reena isolator 
tests. The CW signal should be applied | Being Tested 
to the coupling arm (port B) since the 2 
maximum CW signal level is -10 dBm. 
The pulse signal should be applied to 
the straight-through path (port C) since 
the maximum pulse level is +10 dBm 
peak. These power levels are 
achievable with standard laboratory 
signal generators, therefore one doesn’t have to resort to using amplifiers which may distort the signals. 
Always monitor the output signal to verify spectrally pure signals are being applied to the test unit. This can 
be accomplished by another directional coupler used in the standard configuration. Dissimilar joints or 
damaged or corroded microwave components can cause mixing. This can also result if the two signal 
generators are not isolated from one another. Therefore, even if a directional coupler is used to monitor the 


F Frequency Source 


‘a 


| Direc:tio nal 


-20 dB Coupler 
To Spectrum Analyzer 


Figure 1. Receiver Test Setup When Antenna Can Be Removed. 
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signal line, it is still advisable to directly measure the input to the receiver whenever there is a suspected 
receiver failure. This test does not need to be performed in an EMI shielded room and is more suitable for a 
radar or EW lab where the desired signals are readily available. 


If the receiver’s antenna is active or S) F Frequency Source 
é 1 
cannot be removed, a modified test as To Spectrum Analyzer 


shown in Figure 2 should be performed. 
The monitoring antenna which is connected 


pe dB 


—_ isolator oan 
—< 


to the spectrum analyzer should be the 


same polarization as the antenna for the do Figen |v! 
: 2 : with active a 
receiver being tested. Amplifiers may be antenna Directional 


Coupler 


required for the F; and F; signals. It is 
desirable to perform this test in an anechoic Figure 2. Receiver Test Setup When Antenna Is Active. 
chamber or in free space. 

In the following discussion of CS08, CS04, CS03, and CSO0S tests, it is assumed that when the receive 
light illuminates, the receiver identifies a signal that matches parameters in the User Data File (UDF) or pre- 
programmed list of emitter identification parameters. Ifa receiver is different, the following procedures will 
have to be appropriately tailored. Ifthe UDF does not have entries for very low level signals in the 10% and 
90% regions of each band, complete testing is not possible. Most problems due to higher order mixing 
products and adjacent band leakage are only evident in these regions. In the following tests, the lowest level 
where the receive light is constantly on is used to identify the minimum receive level. Ifa receiver has a 
receive level hysteresis or other idiosyncrasy, then using a 50% receive light blinking indicator may be more 
appropriate. Whatever technique is appropriate, it should be consistently used during the remainder of the 
test. The maximum frequency for testing is normally 20 GHz. Ifa millimeter wave receiver is being tested, 
the maximum frequency should be 110 GHz. 


CS08 - UNDESIRED, SINGLE SIGNAL INTERFERENCE TEST 


MIL-STD-461B/C (EMI design requirements) deleted this test. MIL-STD-461D allows a single 
signal test as part of CS104 (CS04) but specifies it as an out of band test. The original CS08 inband and out 
of band test is still needed and is the most meaningful test for wide band EW receivers which have a 
bandwidth close to an octave. This test will find false identification problems due to 1) lack of RF 
discrimination, 2) higher order mixing problems, 3) switch or adjacent channel/band leakage, and 4) cases 
where the absence of a desired signal causes the receiver to search and be more susceptible. In this latter case, 
a CS04 two signal test could pass because the receiver is captured by the desired signal, whereas a CS08 test 
could fail. Examples of the first three failures are as follows. 
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EXAMPLE 1 


A 2 to 4 GHz receiver which uses 
video detection (e.g., crystal video) and 
doesn’t measure RF is used for this example. 
This receiver assumes that if the correct Pulse 
Repetition Interval (PRI) is measured, it is 
from a signal in the frequency band of 
interest. Three cases can cause false 
identification. Refer to Figure 3. 


ce. 
a 
A= 
oo 
=) 
Cc 
a 
2 
em 
a 


Freque 
(1) Region A&C. The 2 to 4 GHz 


band pass filter will pass strong signals in Figure 3. Frequency 


ney (GHz) 


Areas in a Sample 2-4 GHz 


regions A&C. If they have the correct PRI, Receiver. 


they will also be identified. 


(2) Region B. Any other signal besides the desired signal in the 2 to 4 GHz region that has the 


correct PRI will also be identified as the signal of interest. 


(3) Region D. Band pass filters with poor characteristics tend to pass signals with only limited 
attenuation at frequencies that are three times the center frequency of the band pass filter. If these signals 


have the correct PRI, they will be incorrectly identified. 


High duty cycle signals (CW or pulse doppler) in regions A, B, C, and D may overload the processing 
of signals, saturate the receiver, or desensitize the receiver. This case is really a two signal CS04 test failure 


and will be addressed in the CS04 section. 


EXAMPLE 2 


A receiver measuring the carrier frequency of each pulse 
(i.e., instantaneous frequency measurement (IFM)) and the PRI is used 
for this example. False signal identification can occur due to higher 
order mixing products showing up in the receiver pass bands. These 
unwanted signals result from harmonics of the input RF mixing with 
harmonics of the Local Oscillator (LO). Refer to Figures 4 and 5. 


Mixers are nonlinear devices and yield the sum, difference, and 


the original signals. Any subsequent amplifier that is saturated will 
provide additional mixing products. 
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RF IF 


&to 10 GHz 2to4 GHz 


LO 
6 GHz 


Figure 4. Low Side Mixing. 


If a 8.5 GHz signal with a 1 kHz _ PRI is 
programmed to be identified in the UDF, measurements are 
made at the 2.5 GHz Intermediate Frequency (IF), i.e., RF- Desired 
LO = IF = 8.5-6 = 2.5 GHz. 


The same 2.5 GHz signal can result from an RF 


signal of 9.5 GHz due to mixing with the second harmonic ‘ <— Bene 
of the LO ie., 2 X 6 - 9.5 = 2.5 GHz. This signal will be MN 

substantially attenuated (approximately 35 dB) when — 

compared to the normal IF of 9.5 - 6 = 3.5 GHz. If the ' 1? Re 
receiver has filters at the IF to reduce the signal density and 

a filter has minimum insertion loss at 2.5 GHz and Correct  Extraneous 

maximum insertion loss at 3.5 GHz, then only the low level UDF signal 


2.5 GHz signal will be measured and assumed to be due to a Signal 


8.5 GHz input signal whereas the input is really at 9.5 GHz. Figure 5. Low Side Mixing Results. 


Spurious intermodulation products can also result from Mixer 
high side mixing, but generally the suppression of undesired 
signals is greater. In this case, the LO is at a frequency higher EF mp IF 
than the RF input. This is shown in Figures 6 and 7. &®to 10 GHz 2to4 GHz 
: : LO 
Table 1. Intermodulation As previously 12 GHz 


Product Suppression. mentioned, the amplitude of 
intermodulation products is Figure 6. High Side Mixing. 


jeevanaerne Ge greatly reduced from that of 

LO | RF the original signals. Table 1 foO=(5en: 

shows rule of thumb t 

approximate suppression i Undesired 
(reduction), where AP = /*_ IF =3RF-2L0 
Prr(dBm) - Pio(dBm). As can i: 

be seen, the strength of the LO 
is a factor. The higher the LO 
power, the more negative the 
suppression becomes. 


— 


Desired 
IF =LO-RF 


se) 10 EF 


If one assumes the 
maximum RF power for full Extraneous Correct 
system performance is +10 Signal Oe 
dBm and the LO power level is signal 
+20 dBm, then AP = -10 dB Figure 7. High Side Mixing Byproducts. 
minimum. Therefore in this 
example, the 3RF-2LO mixing product would be 2AP - 44 = - 20-44 = 
Courtesy Watkins-Johnson -64 dB when compared to the desired mixing product. 
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The use of double mixing, as shown in Figure 8, can significantly reduce unwanted signals but it is 
more expensive. For a 8 GHz signal in, one still generates a 2 GHz IF but by mixing up, then down, 
unwanted signals are not generated or significantly suppressed. 
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Hi Mizer Hi Mixer 


IF Band Final IF 
ta =e 
&tol0GHz 15t013GHz | Filter 2to4 GHz 
lis | La 


23 GHz 17 GHz 


LO = 23 GHz LO=17 GHz 


Desired Desired 
IF = LO-RF IF = LO-RF 


Figure 8. Double Mixing. 
Some of these problems can be corrected by: 


(1) always having LOs on the high side versus low side of the input RF (but this is more 
expensive), 


(2) using double mixing 


(3) software programming the receiver to measure for the potential stronger signal when a weak 
signal is measured in a certain IF region, and 


(4) improved filtering of the LO input to the mixer and the output from the mixer. 


EXAMPLE 3 


If the same receiver discussed in example 2 had additional bands (Figure 9) and used a switch at the 
IF to select individual bands, a strong signal in an adjacent band could be inadvertently measured because: 


(1) the switch, which may have 80 dB of isolation when measured outside the circuit, may only have 
35 dB isolation when installed in a circuit because of the close proximity of input and output lines, 


(2) the strong signal in one band may have the same IF value that is being sought in an adjacent band, 
and 


(3) the additional parameters such as PRI may be the same. 
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As shown in Figure 9, assume 


that in band 2 we are looking for a Direc Tonal SuUBIEr 

4.5 GHz signal that has a PRI of 1 kHz. Serre 2t04 ai Frequencies in GHz 
Measurements are made at an IF of 

3.5 GHz since LO-RF = IF = 8-4.5 = 

3.5 GHz. If a 6.5 GHz signal is applied ant cy i 2to4 

to band 3, its IF also equals 3.5 since LO=A 

LO-RF = 10-6.5 = 3.5 GHz. If this is a an (z ¢ 2 
strong signal, has a PRI of 1 kHz, and cara) ——+——-2 tad —. “‘Srocesaing 
there is switch leakage, a weak signal O=10 t 

will be measured and processed when the 

switch is pointed to band 2. The receiver ar " “ 4 ts 

measures an IF of 3.5 GHz and since the O=68" i 


switch is pointed to band 2, it scales the 
measured IF using the LO of band 2 1.e., 
LO-IF = RF = 8-3.5 = 4.5 GHz. Figure 9. Multi Band Receiver With Common IF. 
Therefore, a 4.5 GHz signal is assumed 

to be measured when a 6.5 GHz signal is applied. Similarly this 6.5 GHz signal would appear as a weak 
3.5 GHz signal from band | or a 9.5 GHz signal from band 4. 


* Use of low side LO was done to emphasize a CSO08 problem 


In performing this test it is important to map the entries of the UDF for each band i.e., show each 
resulting IF, its PRI, and the sensitivity level that the receive light is supposed to illuminate, i.e., if a test in 
one band used a PRI corresponding to a PRI in another band where the receive threshold is programmed to 
not be sensitive this will negate the effectiveness of a cross coupling test. Mapping the UDF will facilitate 
applying a strong signal to one band using the PRI of a desired signal in an adjacent band. 


CS08 TEST PROCEDURE 


Assume that the receiver band is 2 
to 4 GHz as shown in Figure 10. Pick the 
UDF entry that has the greatest sensitivity. 
UDF #1 entry is for a 3+.05 GHz signal with 
a PRI of 1 kHz. If the test signal is set for 
the UDF #1 PRI, a receive light will also 
occur at the frequencies of UDF #2 if it also 
has the same PRI (this is not a test failure). UDF #1 UDF #2 
If adjacent bands don’t also have entries 
with the same PRI, then the test should be 
repeated for the band being tested with at 
least one of the adjacent band PRI values. Figure 10. Receiver Band With Multiple UDF Entries. 


Attenuation 


(1) Set the receiver or jammer to the receive mode, verify it is working for UDF #1 and record 
P,, the minimum signal level where the receive light is constantly on. 


(2) Raise this signal to its maximum specified level for full system performance. If a maximum level 
is not specified, use +10 dBm peak for a pulse signal or -10 dBm for a CW signal. 


(3) Tune this strong RF signal outside the UDF #1 range and record any RF frequency where the 
receive light comes on. If another inband UDF has the same PRI, this is not a failure. 
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(4) This test is performed both inband and out of band. Out of band tests should be performed on the 
high end to five times the maximum inband frequency or 20 GHz, whichever is less, and on the low end to 
IF/5 or 0.05 FO, whichever is less, unless otherwise specified. The out of band power level is +10 dBm peak 
for a pulse signal or -10 dBm for a CW signal, unless otherwise specified. 


(5) Ifa receive light comes on when it is not supposed to, record the RF and reduce the power level 
to where the receive light just stays on constantly. Record this level P1. The interference rejection level is 
P1-PO= PIR 


(6) Repeat this test for each type of signal the receiver is supposed to process, i.e., pulse, PD, 
CW, etc. 


CS04 - DESIRED WITH UNDESIRED, TWO SIGNAL INTERFERENCE TEST 


The intent is for a weak desired signal to be received in the presence of an adjacent CW signal. The 
desired signal is kept tuned at minimal power level and a strong unmodulated signal is tuned outside the UDF 
region. Radar and EW receivers without preselectors are likely to experience interference when this test is 
performed inband. Receivers with nonlinear devices before their passive band pass filter, or filters that 
degrade out of band, are likely to experience susceptibility problems when this test is performed out of band. 


Tests performed inband - An unmodulated CW signal is used. If the receiver is supposed to handle 
both pulsed and CW signals, this test is performed inband. Ifthe pulse receiver is supposed to desensitize in 
order to only process pulse signals above the CW level, then only this limited function is tested inband i.e., 
normally the levels correspond, if a CW signal of -20 dBm is present, then the receiver should process pulse 
signals greater than -20 dBm. 


CS04 TEST PROCEDURE 


(1) As shown in Figure 11, initially 
the pulse signal is tuned to Fo and the 


© 
minimum receive level Po is recorded, 1.e., A= ! 
minimum level where the receive light is s | (gg Strong CW, 
constantly on. - weak 1, | ona 
= Pulse ' | 
: : . <f Signal 
(2) The pulse signal is raised to the 
maximum specified level for full system UDF #1 4 ai 
performance and tuned on either side of Fo to 
find the frequencies on both sides (Fyign and Frequency | 
Frow) where the receive light goes out. Ifa 
maximum pulse power level is not specified, Figure 11. CS04 Test Signals. 


then +10 dBm peak is used. In some receivers 
F, and Fy are the band skirts. 


(3) The pulse signal is returned to the level found in step 1. A CW signal at the maximum specified 
CW power level for full system performance is tuned above Fy and below F,. Ifa maximum CW power level 
is not specified, then -10 dBm is used. Anytime the receive light is lost, the tuned CW RF value is recorded. 
The CW signal should be turned off to verify that the pulse signal can still be received in the absence of 
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interference. If the pulse signal is still being received, then the interfering CW signal should be reapplied and 
decreased to the lowest power level where the receive light stays on constantly. Record this level P,. The 
interference rejection level is P; - Py = Pr. 


(4) Out of band tests should be performed to five times the maximum inband frequency or 20 GHz, 
whichever is less, and on the low end to IF/5 or 0.05 Fy, whichever is less, unless otherwise specified. The 
out of band CW power level is -10 dBm unless otherwise specified. 


Failures - Out of band test 


(1) Ifa non-linear device such as a limiter is placed before a band pass filter, a strong out of band 
signal can activate the limiter and cause interference with the inband signal. The solution is to place 
all non-linear or active devices after a passive band pass filter. 


(2) Band pass filters with poor characteristics tend to pass signals with only limited attenuation at 
frequencies that are three times the center frequency of the band pass filter. Passage of a CW or high 
duty cycle signal that is out of band may desensitize or interfere with the processing of a weak inband 
signal. 


CS03 INTERMODULATION TEST 


This two signal interference test places a pulse signal far enough away (Af) from the desired UDF 
frequency (Fo) that it won’t be identified. A CW signal is initially placed 2Af away. If an amplifier is 
operating in the saturated region, these two signals will mix and produce sum and difference signals. 
Subsequent mixing will result in a signal at the desired UDF frequency Fp since F, - (F>-F,) = Fo. These two 
signals are raised equally to strong power levels. If no problem occurs, the CW signal is tuned to the upper 
inband limit and then tuned out of band. A similar test is performed below Fo. 


CS03 TEST PROCEDURES 


(1) Set the receiver or jammer to 
the receive mode. Verify it is working at a 
desired signal frequency, (Fo), and record 
the minimum signal level i.e., lowest level 
where the receive light is constantly on 
(record this level Po). 


= 
o 
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(2) The modulated signal is raised 
to the maximum specified level for full 
system performance and tuned on either 
side of Fp to find the frequency F, on both ; me : 
sides where the receive light ae out. Ifa Bigune 12. par Co0s. Deskieney 
maximum power level is not specified, 
+10 dBm peak is used. The difference between F, and Fp is Af as shown in Figure 12. 


Frequency 
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(3) As shown in Figure 13, a pulse 
signal is tuned to F; and a CW signal is 
tuned to F, where F, = F; + Af on the high 
side. The power level of the two signals is 
initially set to Py and raised together until 
the maximum specified levels for full system 
performance are reached. If maximum 
power levels are not specified, then 
+10 dBm peak is used for the pulse signal 
and -10 dBm is used for the CW signal. 
Whenever the receive light comes on, the 
two signals should be turned off individually 
to verify that the failure is due to a 
combination of the two signals versus (1) a 
single signal (CS08) type failure or 
(2) another inband UDF value has been 
matched. Ifthe failure is due to the two signal operation, then the power level (P; and P>) of F, and F, should 
be recorded. If P;=P., the intermodulation rejection level is P|-Po=Pim. If Pi#P2, it is desirable to readjust 
them to be equal when the receive light just comes on. 


Attenuation 


Frequency 


Figure 13. CS03 Testing Signal. 


(4) Once the F; + F, signals are raised to the maximum power test levels described in step 3 without a 
failure, then F2 is tuned to the upper limit of the band. F, should also be tuned out of band to five times the 
maximum inband frequency or 20 GHz whichever is less unless otherwise specified. The out of band power 
level is -10 dBm unless otherwise specified. Whenever the receive light comes on, F should be turned off to 
verify that the failure is due to a two signal test. If it is, turn F, back on and equally drop the power levels of 
F, and F; to the lowest level where the receive light just comes on. Record the power levels (P; and P3). 


(5) Step 3 is repeated where F, is Af below Fo and F,=F,-Af. Step 4 is repeated except F. is tuned to 
the lower limit of the band. F, should also be tuned out of band down to 0.1 Fo, unless otherwise specified. 


(6) Normally if a failure is going to occur it will occur with the initial setting of F; and F. Care must 
be taken when performing this test to ensure that the initial placements of F; and F, do not result in either of 
the signals being identified directly. 


As shown in Figure 14, if F,; was placed at 
3.2 GHz it would be identified directly and if F, was 
placed at 3.4 GHz it would be identified directly. 


Whereas, if F; was at 3.1 GHz and F, was at 3.2 GHz 34 CHT 3.6 GHT 
neither interfering signal would be identified directly but cw cw 
their intermodulation may result in an improper 

identification at Fo. Later when F, is tuned higher, the Figure 14. Sample UDF Entries. 


receive light will come on around 3.4 GHz and 3.6 GHz. 
This is not a test failure just a case of another inband UDF value being matched. 
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CS05 - CROSS MODULATION 


This two signal interference test places a Acnplifier Linear 
weak CW signal where the receiver is programmed 
for a pulse signal and tunes a strong pulse signal 
elsewhere. As shown in Figure 15, when an 
amplifier is saturated, lower level signals are 
suppressed. When an amplifier is operated in the 


linear region all signals receive the rated linear gain. Amplifier Saturated 

In this test the pulse signal will cause the amplifier to ae y ee 
kick in and out of saturation and modulate the weak High Pulse: | | slice tinear’ | | Anipliierineae 
CW signal. The receiver may measure the Signal 


modulation on the CW signal and incorrectly identify 
it as a pulse signal. 


Figure 15. Cross Modulation Example. 
CS05 TEST PROCEDURE 


(1) Initially the pulse signal is 
tuned to Fp and the minimum power level Po 
where the receive light is constantly on is 


c - 

recorded. = ] 7 
iis] | | ! Strong Pulse Signal 
=] i 2 (No response) 

(2) As shown in Figure 16, the . 

signal is raised to the maximum specified z Weak Pulse Sign ai 

level for full system performance for a pulse -dBy} —" a aoe 

signal and tuned on either side of Fp to find 2 GHz 

the frequencies on both sides, (Fyigh and 

Frow) where the receive light goes out. Ifa Frequency 

maximum pulse power level is not 


specified, then +10 dBm peak is used. Figure 16. Initial CSO5 Test Signals. 


(3) The pulse signal from step 2 is turned off and a second signal is placed at Fo. It is a CW 
signal that is 10 dB stronger than the peak power level (Po) measured is step 1. The receive light should 
not come on. 


(4) As shown in Figure 17, the strong pulse signal of step 2 is turned back on and tuned above Fy and 
then tuned below F,. Out of band tests should be performed to the maximum RF of the system + maximum 
IF or 20 GHz whichever is less and on the low end to the minimum RF of the system minus the maximum IF, 
unless otherwise specified. 
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(5) Ifa receive light occurs, turn 
off the weak CW signal since the “failure” 
may be due to the tuned pulsed signal, 1.e., a 
CS08 failure or another inband UDF value 
has been matched. 


If the light extinguishes when the 
weak CW signal is turned off, then turn the 
signal back on, reduce the value of the high 
level pulse signal until the minimum level is 
reached where the light stays on constantly. 

Record this level as P}. 


The cross modulation rejection level 
is P,-Py-10 dB = Pc. 
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Figure 17. Final CS05 Test Signals. 
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SIGNAL SORTING METHODS and DIRECTION FINDING 


As shown in Figure 1, signal processing is basically a problem of signal detection, emitter parameter 
measurement and correlation, emitter sorting, identification, and operator notification. 


ELINT TYPICAL ESM/ RWR SIGNAL PROCESSING 


Database 
(Location) 


De-inteneave 
(Sort) Signals 


Determine Correlate : Take Direct 
Signal Type and (Identification) CM Action 
Characteristics 


Determine 
Location Record 
(DF) Results 


Figure 1. Signal Processing Steps. 


The ultimate goal of this processing is to classify radar signals by their unique characteristics and to 
use this data to identify enemy radars operating in the environment, determine their location or direction, 
assess their threat to friendly forces, and display this information to the operator. 


While not all electronic support measures (ESM) or radar warning receiver (RWR) systems perform 
every step in this process, each completes some of them. For example, ESM systems seldom initiate direct 
CM action, while RWRs sometimes do. Also ESM systems frequently record electronic data for future use, 
but few RWRs do. ESM systems place more emphasis on accurate emitter location and hence direction 
finding capabilities, while RWRs usually give a rough estimate of position/distance. 


The typical emitter characteristics that an ESM system can measure for a pulse radar include the 
following data: 


Radio Frequency (RF) 

Amplitude (power) 

Direction of Arrival (DOA) - also called Angle of Arrival (AOA) 
Time of Arrival (TOA) 

Pulse Repetition Interval (PRI) 

PRI type 

Pulse Width (PW) 

Scan type and rate 

Lobe duration (beam width) 


SO! DOO ON Re GaN 
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However, this list is not comprehensive. Other emitter parameters are available which may be 
necessary to characterize the threat system. 


More sophisticated ESM systems can measure additional parameters, such as PRI modulation 
characteristics, inter- and intra-pulse Frequency Modulation (FM), missile guidance characteristics 
(e.g., pattern of pulse spacing within a pulse group), and Continuous Wave (CW) signals. 


Still other parameters which can describe an electromagnetic wave but are currently not commonly 
used for identification include polarization and phase. However, as threat emitters begin to use this data more 
frequently to avoid jamming the more important they may become in identifying signals. 


Some of the emitter characteristics which describe an electromagnetic wave are shown in Figure 2. 


Polarization 
Frequency 


Waveshape 
(Pulse width & interval) 
and Amplitude 


These variables can be constant or time varying 


Figure 2. Information Content of an Electromagnetic Wave. 


Table | illustrates the relative importance of several measured parameters during various stages of 
signal processing. 
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Table 1. Importance of Emitter Parameters During Signal Processing. 


Parameter Pulse Train Emitter Intercept 
De-interleavement Identification Correlation 


Frequency 
Amplitude 

Angle of Arrival 
TOA 

PRI 

PRI type 

PW 

Scan rate and type 
Lobe Duration 


N 
N 
N 


SCONNNONKE 
RPNrRNNCOCO SO 
Re SR NO NO RK Ne 


0 Not Useful 1 Some Use 2 Very Useful 


Some emitter parameters can be measured using a single pulse; these parameters are referred to as 
monopulse parameters. The monopulse parameters include RF, PW, DOA, amplitude and TOA. RF can be 
determined on a pulse-by-pulse basis by receivers that can measure frequency. Frequency is very useful for 
emitter identification since most radars operate at a single frequency. Most real-time systems measure pulse 
width instead of pulse shape because the latter is much more difficult to characterize mathematically. 
Unfortunately, the apparent pulse width can be severely distorted by reflections, and consequently, its 
usefulness for emitter identification is limited. DOA cannot be used for emitter identification, but is excellent 
for sorting signals. A number of ESM systems use both frequency and DOA information to distinguish the 
new signals from the old (that is, known) ones. Amplitude also cannot be used for emitter identification. 
However, it can be used for sorting and for gross distance estimation using precompiled emitter’s effective 
radiated power. Moreover, amplitude in conjunction with TOA can be used to determine the emitter’s scan 
characteristics. 


Other emitter parameters such as PRI, guidance and scan characteristics can be determined only by 
analyzing a group of pulses. All these parameters are useful for emitter identification; unfortunately, they 
require time for data collection and analysis, and call for sophisticated signal processing algorithms. 


The problem of signal recognition in real-time is complicated by two factors: modulation of the 
signals and the very high pulse densities expected in the environment. Complex modulations (for example, 
inter-pulse RF modulation, intra-pulse RF modulation and agile Pulse Repetition Frequencies (PRFs)) present 
a significant pattern recognition problem for a number of ESM systems. It is expected that during some 
missions, hundreds of emitters will be transmitting simultaneously in the same vicinity. Wide-open 
antenna/receiver combination systems may have to cope with up to a million PPS. Even narrow-band 
receivers can expect data rates up to 100,000 PPS. At these rates, a single modern computer cannot be 
expected to process all the pulses, derive the characteristics for all emitters and identify the emitters in 
real-time. Other factors which encumber signal recognition include missing pulses, atmospheric noise and 
multiple reflections of pulses. 


Present RWRs are designed primarily to cope with stable emitters. A stable emitter is one whose 
frequency and pulse repetition interval (PRI) remain relatively constant from pulse to pulse. The future threat 
will move steadily away from the stable emitter towards agile emitters which vary their frequency and PRI 
characteristics. The first change in this direction is towards the patterned agile emitter which varies its pulse 
and frequency parameters in accordance with a specific pattern. Examples of patterned agile emitters are MTI 
radars which use staggered PRFs, pulse Doppler radars which change frequency and PRF ona block-to-block 


basis, and certain frequency-agile radars whose transmitter frequency is mechanically modulated in a 
systematic pattern (e.g., spin-tuned magnetron). The next step in this evolution is towards truly agile emitters 
which change their frequency and PRF in a random manner on a pulse-to-pulse basis. One tempering factor 
in this evolution is that radars which process Doppler must maintain a constant frequency for at least two 
consecutive pulses. 


In addition to agile frequency and PRI parameters, the future threat will be composed of a number of 
high-PRF pulsed Doppler, burst-frequency, CW, pulse-compression, agile-beam, and LPI radars, which use 
pseudo-noise waveforms. This conglomeration of radar types will cause a high signal density which must be 
segmented into a manageable data stream by the use of both frequency and spatial filtering in the RWR. 
While frequency and PRI are good parameters for sorting present-day non-agile emitters, they are poor or 
useless parameters for sorting agile emitters. 


Angle of arrival is generally regarded as the best initial sorting parameter because it cannot be varied 
by the emitter from pulse to pulse. 


PASSIVE DIRECTION FINDING AND EMITTER LOCATION 


Direction finding (DF) systems provide several important functions in modern EW systems. We have 
already discussed the importance of measuring the emitter’s bearing, or angle of arrival (AOA), as an 
invariant sorting parameter in the deinterleaving of radar signals and in separating closely spaced 
communication emitters. In addition, the conservation of jamming power in power-managed ECM systems 
depends on the ability of the associated ESM system to measure the direction to the victim emitter. A 
function which is becoming increasingly important in defense suppression and weapon delivery systems 
involves locating the emitter’s position passively. This can be accomplished from a single moving platform 
through successive measurements of the emitter’s angular direction, or from multiple platforms which make 
simultaneous angular measurements. 


The emitter identification function requires identifying and associating consecutive pulses produced 
by the same emitter in angle of arrival (AOA) and frequency. The AOA is a parameter which a hostile emitter 
cannot change on a pulse-to-pulse basis. However, to measure the AOA of pulses which overlap in the time 
domain first requires them to be separated in the frequency domain. The advanced ESM receivers which 
accomplish this function must operate over several octaves of bandwidth while providing RMS bearing 
accuracies on the order of at least 2 degrees with high POI and fast reaction time in dense signal 
environments. 


There are basically three methods, depicted in | TRlANGULATION 
Figure 3, which allow the passive location of stationary 
ground-based emitters from airborne platforms. 


These are: 


1. The azimuth triangulation method where the 
intersection of successive spatially displaced 
bearing measurements provides the emitter 
location. 


2. The azimuth/elevation location technique, which 
provides a single-pulse instantaneous emitter 
location from the intersection of the measured 
azimuth/elevation line with the earth’s surface. 


TIME DIFFERENCE OF ARRIVAL 


3. The time difference of arrival (TDOA), or 
precision emitter location system (PELS) method, i eS 
which measures the difference in time of arrival 


of a single pulse at three spatially remote 
locations. 


Additional methods include: 


1. Phase rate of change, which is similar to Figure 3. Passive Emitter Location Techniques. 


triangulation, except it makes calculations using 
the phase derivative. 


2. Angle distance techniques, where the distance from the emitter is derived from the signal strength (with 
known “threat” characteristics). 


3. RF Doppler processing, which measures Doppler changes as the aircraft varies direction with 
respect to the “target” radar. 


The relative advantages and disadvantages of each are given in Table 2. 
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Table 2. Emitter Location Techniques. 


Measurement : 
a eeteen Advantages Disadvantages 
Technique 


Non-Instantaneous Location; 


Triangulation Single Aircraft Inadequate Accuracy for Remote Targeting; 


Not Forward Looking 
Seer Accuracy Degrades Rapidly at Low Altitude; 
Azimuth/Elevation | Instantaneous Location 


Paeeible Function of Range 


Very Complex, At Least 3 Aircraft; High Quality 


Very High Precision Receivers; DME (3 Sites); 


Can Support Weapon Very Wideband Data Link; 
Delivery Position 
Requirements 


Time Difference of 
Arrival (Pulsed 
Signals) 


Very High Performance Control Processor; 


Requires Very High Reliability Subsystems. 


Very Rapid, Can Handle 


? Requires common time reference and correlation 
Short On-Time Threat 


operation for non-pulse signals. 


The triangulation method has the advantage of using a single aircraft, and its accuracy is greatest for a 
long baseline and the broadside geometry. The accuracy degenerates as the aircraft heading line approaches 
the boresight to the emitter. 


The azimuth/elevation technique also has the advantage of using a single aircraft, but suffers from the 
difficultness of making an accurate elevation measurement with limited vertical aperture and in the presence 
of multipath effects. 


The TDOA technique requires multiple aircraft and is complex, but has high potential accuracy. The 
determination of the location of the site involves the solution of at least two simultaneous second order 
equations for the intersection of two hyperbolas which represent T - T; = Constant #1 and T; - T, = Constant 
#2. This method can be used to obtain a fix for an emitter which radiates only a single pulse. 


ANGLE-OF-ARRIVAL (AOA) MEASUREMENTS 


Several of the above DF measurements require AOA determination. Threat AOA measurements are 
also required to inform the aircrew in order to position the aircraft for optimal defense. 


As shown in Figure 4, angle-of-arrival measuring systems fall into three main system categories of: 
1. Scanning beam 


2. Amplitude comparison or Simultaneous-multiple-beam 
3. Phased Interferometer techniques 


* Scanning Beam 


- Slow Response il 


. seg? - 
- Low Probability of Intercept ey 


» Amplitude Comparison 
- Very Common, Low Cost 
- Small Size 


- Relatively Low Resolution 
- One RF Path per Band/Sector 


» Phased Interferometer or Array 
- Very High Resolution 
- High Cost 


- Larger Size 
- 3-5 Antennas/RF Paths per 
Band/Sector Cc 
{ 


- Conformal Arrays Possible 
DOA=ff& Phase} 


Figure 4. Angle-of-Arrival Measurement Techniques. 


Scanning Beam 


The mechanically scanning beam, or “spinner,” requires only a single receiver and also exhibits high 
sensitivity due to the use of a directive antenna. The disadvantage is that the “spinner” usually exhibits slow 
response because it must rotate through the coverage angle (e.g., 360 degrees) to ensure that it intercepts an 
emitter. Also, if the emitter uses a scanning directional antenna, both beams must point at each other for 
maximum sensitivity, which is a low probability occurrence. Both of these effects cause the mechanically 
scanning beam technique to have a low probability of intercept (POI). 


Amplitude Comparison 


The two primary techniques used for direction finding are the amplitude-comparison method and the 
interferometer or phase-comparison method. The phase-comparison method generally has the advantage of 
greater accuracy, but the amplitude-comparison method is used extensively due to its lower complexity and 
cost. Regardless of which technique is used, it should be emphasized that the ultimate rms angular accuracy 
is given by: 


Ag= k Oz where 0s is the antenna’s angular beamwidth, or interferometer lobe width, 
SNR and SNR is the signal-to-noise ratio. 


Thus, phase interferometers that typically use very widebeam antennas require high signal-to-noise 
ratios to achieve accurate angle-of-arrival measurements. Alternately, a multi-element array antenna can be 
used to provide relatively narrow interferometer lobes, which require modest signal-to-noise ratios. 


Virtually all currently deployed radar warning receiving (RWR) systems use amplitude-comparison 
direction finding (DF). A basic amplitude-comparison receiver derives a ratio, and ultimately angle-of-arrival 
or bearing, from a pair of independent receiving channels, which utilize squinted antenna elements that are 
usually equidistantly spaced to provide an instantaneous 360° coverage. Typically, four or six antenna 
elements and receiver channels are used in such systems, and wideband logarithmic video detectors provide 
the signals for bearing-angle determination. The monopulse ratio is obtained by subtraction of the detected 
logarithmic signals, and the bearing is computed from the value of the ratio. 


Amplitude comparison RWRs typically use broadband cavity-backed spiral antenna elements whose 
patterns can be approximated by Gaussian-shaped beams. Gaussian-shaped beams have the property that the 
logarithmic output ratio slope in dB is linear as a function of angle of arrival. Thus, a digital look-up table 
can be used to determine the angle directly. However, both the antenna beamwidth and squint angle vary 
with frequency over the multi-octave bands used in RWRs. Pattern shape variations cause a larger pattern 
crossover loss for high frequencies and a reduced slope sensitivity at low frequencies. Partial compensation 
of these effects, including antenna squint, can be implemented using a look-up table if frequency information 
is available in the RWR. Otherwise, gross compensation can be made, depending upon the RF octave band 
utilized. 


Typical accuracies can be expected to range from 3 to 10 degrees rms for multi-octave frequency 
band amplitude-comparison systems which cover 360 degrees with four to six antennas. 


The four-quadrant amplitude-comparison DF systems employed in RWRs have the advantage of 
simplicity, reliability, and low cost. Usually, only one antenna per quadrant is employed which covers the 2 
to 18 GHz band. The disadvantages are poor accuracy and sensitivity, which result from the broad-beam 
antennas employed. Both accuracy and sensitivity can be improved by expanding the number of antennas 
employed. For example, expanding to eight antennas would double the accuracy and provide 3 dB more gain. 
As the number of antennas increases, it becomes appropriate to consider multiple-beam-forming antennas 
rather than just increasing the number of individual antennas. The geometry of multiple-beam-forming 
antennas is such that a conformal installation aboard an aircraft is difficult. Therefore, this type of installation 
is typically found on naval vessels or ground vehicles where the space is available to accommodate this type 
of antenna. 


Simultaneous-multiple-beam (amplitude comparison) 


The simultaneous-multiple-beam system uses an antenna, or several antennas, forming a number of 
simultaneous beams (e.g., Butler matrix or Rotman lens), thereby retaining the high sensitivity of the scanning 
antenna approach while providing fast response. However, it requires many parallel receiving channels, each 
with full frequency coverage. This approach is compatible with amplitude-monopulse angular measuring 
techniques which are capable of providing high angular accuracy. 


A typical example of a multiple-beam antenna is a 16-element circular array developed as part of a 
digital ESM receiver. This system covers the range from 2 to 18 GHz with two antenna arrays (2 to 7.5 GHz 
and 7.5 to 18 GHz), has a sensitivity of -55 to -60 dBm and provides an rms bearing accuracy of better than 
1.7 degrees on pulsewidths down to 100 ns. 


Phased Interferometer Techniques 


The term interferometer generally refers to an array type antenna in which large element spacing 
occurs and grating lobes appear. 


Phase interferometer DF systems are utilized when accurate angle-of-arrival information is required. 
They have the advantage of fast response, but require relatively complex microwave circuitry, which must 
maintain a precise phase match over a wide frequency band under extreme environmental conditions. When 
high accuracy is required (on the order of 0.1 to 1°), wide baseline interferometers are utilized with ambiguity 
resolving circuitry. The basic geometry is depicted in Figure 5, whereby a plane wave arriving at an angle is 
received by one antenna earlier than the other due to the difference in path length. 


The time difference can be expressed as a 


ANTENNA 
phase difference: BORBSIGHT LINE OF SIGHT 
TO BMITTBR 


@ = @At = 22a(f/c) = 2m (d sin 0)/A, 


where @ is the angle of arrival, 
dis the antenna separation, and 
iis the wavelength in compatible units. 


The unambiguous field of view (FOV) is given 
by 0 = 2 sin (x/2d), which for 2/2 spacing results in 


180° coverage. This spacing must be established for the RECBIVBR 
highest frequency to be received. 
Interferometer elements typically use broad 
antenna beams with beamwidths on the order of 90°. 
This lack of directivity produces several adverse effects. 
First, it limits system sensitivity due to the reduced $ DETECTOR 
antenna gain. Secondly, it opens the system to 
interference signals from within the antenna’s broad _‘ Figure 5. Phase Interferometer Principle. 


angular coverage. The interference signals often include 
multipath from strong signals which can limit the accuracy of the interferometer. 


In an interferometer, the locus of points that produce the same time or phase delay forms a cone. 
The indicated angle is the true azimuth angle multiplied by the cosine of the elevation angle. The error in 
assuming the incident angle to be the azimuth angle is negligible for signals near the antenna’s boresight. At 
45° azimuth and 10° elevation, the error is less than 1°, increasing to 15° for both at 45°. Two orthogonal 
arrays, one measuring the azimuth angle and the other the elevation angle can eliminate this error. For targets 
near the horizon, the depression angle is small, thereby requiring only horizontal arrays. 


The rms angular accuracy of an interferometer in radians is given by: 


op=Aa/(me [SNR ), where Aa = A/(d-cos8) is the separation between adjacent nulls. 


For a two-element interferometer, the spacing (d) must be 4/2 or less to provide unambiguous, or 
single lobe + 90°, coverage. This, in effect, sets a wide interferometer (or grating) lobe which must be split 
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by a large factor to achieve high accuracy. This, in turn, imposes a requirement for high SNR to achieve the 
large beam-splitting factor. For example, if 0.1° accuracy is required from an unambiguous two-element 
interferometer, then a SNR of about 50 dB is required to achieve this accuracy. This may be difficult to 
achieve considering the inherently low sensitivity of an interferometer system. 


When high accuracy is required from an interferometer system, it is usual to employ separations 
greater than A/2. The increased separation sets up a multi-grating-lobe structure through the coverage angle 
which requires less SNR to achieve a specified accuracy. For example, a two-element interferometer with 
164 spacing would set up a 33-grating-lobe structure (including the central lobe) throughout the + 90° 
coverage angle. Within each of the 33 grating lobes, it would only require a SNR on the order of 20 dB to 
achieve 0.1° accuracy. However, there would be 33 ambiguous regions within the + 90° angular coverage 
and also 32 nulls (where the phase detector output is zero), about which the system would be insensitive to an 
input signal. The ambiguities could be resolved by employing a third antenna element with i/2 spacing, 
which would provide an accuracy on the order of 3° with 20 dB SNR. This accuracy is sufficient to identify 
which of the 33 lobes contains the signal. Providing coverage in the null regions requires additional antenna 
elements. 


Interferometers employing multiple antenna elements are called multiple-baseline interferometers. In 
a typical design, the receiver consists of a reference antenna and a series of companion antennas. The spacing 
between the reference element and the first companion antenna 1s A/2; other secondary elements are placed to 
form pairs separated by 1, 2, 4, and 8 wavelengths. The initial AOA is measured unambiguously by the 
shortest-spaced antenna pair. The next greatest spaced pair has a phase rate of change which is twice that of 
the first, but the information is ambiguous due to there being twice as many lobes as in the preceding pair. 
A greater phase rate of change permits higher angular accuracy while the ambiguity is resolved by the 
previous pair. Thus, the described multiple-baseline interferometer provides a binary AOA measurement 
where each bit of the measurement supplies a more accurate estimate of the emitter’s AOA. 


Harmonic multiple-baseline interferometers use elements which are spaced at 2"-A/2, with n= 0, 1, 2, 
3. Innonharmonic interferometers, no pair of antennas provides a completely unambiguous reading over the 
complete field of view. For example, the initial spacing in the nonharmonic interferometer might be A, while 
the next companion element spacing 1s 31/2. Ambiguities are resolved by truth tables, and hence the accuracy 
is set by the spacing of the widest baseline antenna pair. Nonharmonic interferometers have been 
implemented over 9:1 bandwidths (2 to 18 GHz) with rms accuracies from 0.1 to 1° and with no ambiguities 
over + 90°. The principal advantage of the nonharmonic over the harmonic interferometer is the increased 
bandwidth for unambiguous coverage. 


Interferometer DF accuracy is determined by the widest baseline pair. Typical cavity-backed spirals, 
track to 6 electrical degrees, and associated receivers track to 9°, resulting in an rms total of 11°. Ata typical 
16 dB SNR, the rms phase noise is approximately 9 electrical degrees. For these errors and an emitter angle 
of 45°, a spacing of 25A is required for 0.1° rms accuracy while a spacing of 2.5 is needed for 1° accuracy. 
For high accuracy, interferometer spacings of many feet are required. In airborne applications, this usually 
involves mounting interferometer antennas in the aircraft’s wingtips. 


The characteristics of typical airborne amplitude comparison and phase interferometer DF systems are 


summarized in Table 3. The phase interferometer system generally uses superheterodyne receivers which 
provide the necessary selectivity and sensitivity for precise phase measurements. 
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Table 3. Direction of Arrival Measurement Techniques. 


Amplitude Comparison Phase Interferometer 


: Typically 4 to 6 Equispaced Antenna 2 or more RHC or LHC Spirals in 
penser Conneumaton Elements for 360° Coverage Fixed Array 
A 


Ow ACaw : 
DF Accuracy Bs 24S on DFacc = 


Shape) 

Decrease Antenna BW Increase Spacing of Outer 
Decrease Amplitude Mistrack Antennas; 

Increase Squint Angle Decrease Phase Mistrack 


Sensitivity to High Sensitivity Relatively Insensitive; 


Multipath/ Mistrack of Several dB Can Cause Interferometer Can Be Made to 
Reflections Large DF Errors Tolerate Large Phase Errors 
Reflection Free Area; 


———A@ 
2nd cos @ 


DF Accuracy 
Improvement 


Platform Constraints Locate in Reflection Free Area Real Estate For Array; 


Prefers Flat Radome 
: : Crystal Video; Channelizer; Acousto- 
Applicable Receivers Optic: Conipressive: Gunerhercrodyne Superheterodyne 


ACgg = Amplitude Monopulse Ratio in dB 
S = Squint Angle in degrees 
Osw = Antenna Beamwidth in degrees 
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MICROWAVE / RF COMPONENTS 
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MICROWAVE WAVEGUIDES and COAXIAL CABLE 


In general, a waveguide consists of a 
hollow metallic tube of arbitrary cross section 
uniform in extent in the direction of propagation. 
Common waveguide shapes are rectangular, 
circular, and ridged. The rectangular waveguide 
has a width a and height b as shown in Figure 1. 
Commonly used rectangular waveguides have an 
aspect ratio b/a of approximately 0.5. Such an 
aspect ratio is used to preclude generation of 
field variations with height and their attendant 
unwanted modes. Waveguides are used 
principally at frequencies in the microwave 
range; inconveniently large guides would be Figure 1. The Rectangular Waveguide. 
required to transmit radio-frequency power at 
longer wavelengths. In the X-Band frequency 
range of 8.2 to 12.4 GHz, for example, the U.S. standard rectangular waveguide, WR-90, has an inner width 
of 2.286 cm (0.9 in.) and an inner height of 1.016 cm (0.4 in.). 


In waveguides the electric and magnetic fields are confined to the space within the guides. Thus no 
power is lost to radiation. Since the guides are normally filled with air, dielectric losses are negligible. 
However, there is some I’R power lost to heat in the walls of the guides, but this loss is usually very small. 


It is possible to propagate several modes of 
electromagnetic waves within a waveguide. The physical 
dimensions of a waveguide determine the cutoff frequency for 
each mode. If the frequency of the impressed signal is above 
the cutoff frequency for a given mode, the electromagnetic 
energy can be transmitted through the guide for that particular 
mode with minimal attenuation. Otherwise the 
electromagnetic energy with a frequency below cutoff for that 
particular mode will be attenuated to a negligible value in a 
relatively short distance. This grammatical use of cutoff 
frequency is opposite that used for coaxial cable, where cutoff 
frequency is for the highest useable frequency. The dominant 
mode in a particular waveguide is the mode having the lowest 
cutoff frequency. For rectangular waveguide this is the TEj9 
mode. The TE (transverse electric) signifies that all electric 
fields are transverse to the direction of propagation and that 
no longitudinal electric field is present. There is a 
longitudinal component of magnetic field and for this reason 
the TEm:, waves are also called Hm, waves. The TE 
designation is usually preferred. Figure 2 shows a graphical depiction of the E field variation in a waveguide 
for the TEj0, TEs, and TE39 modes. As can be seen, the first index indicates the number of half wave loops 
across the width of the guide and the second index, the number of loops across the height of the guide - which 
in this case is zero. It is advisable to choose the dimensions of a guide in such a way that, for a given input 
signal, only the energy of the dominant mode can be transmitted through the guide. For example, if for a 
particular frequency, the width of a rectangular guide is too large, then the TE2) mode can propagate causing a 
myriad of problems. For rectangular guides of low aspect ratio the TE29 mode is the next higher order mode 


Waveguide Crass Section 


Figure 2. TE Modes. 
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and is harmonically related to the cutoff frequency of the TE;) mode. It is this relationship together with 
attenuation and propagation considerations that determine the normal operating range of rectangular 
waveguide. 


The discussion on circular waveguides will not be included because they are rarely used in the EW 
area. Information regarding circular waveguides can be found in numerous textbooks on microwaves. 


CHARACTERISTICS OF STANDARD RECTANGULAR WAVEGUIDES 


Rectangular waveguides are commonly used for power transmission at microwave frequencies. Their 
physical dimensions are regulated by the frequency of the signal being transmitted. Table 1 tabulates the 
characteristics of the standard rectangular waveguides. It may be noted that the number following the EIA 
prefix “WR” is in inside dimension of the widest part of the waveguide (i.e., WR90 has an inner dimension 
of 0.90”). 


DOUBLE RIDGE RECTANGULAR WAVEGUIDE 


Another type of waveguide commonly used in 
EW systems is the double ridge rectangular waveguide. 
The ridges in this waveguide increase the bandwidth of 
the guide at the expense of higher attenuation and lower = =a 
power-handling capability. The bandwidth can easily 
exceed that of two contiguous standard waveguides. 
Introduction of the ridges mainly lowers the cutoff —ya 
frequency of the TE, mode from that of the unloaded 
guide, which is predicated on width alone. The reason 
for this can easily be explained when the field 
configuration in the guide at cutoff is investigated. At 
cutoff there is no longitudinal propagation down the 
guide. The waves simply travel back and forth between the side walls of the guide. In fact the guide can be 
viewed as a composite parallel plate waveguide of infinite width where the width corresponds to the direction 
of propagation of the normal guide. The TE; 9 mode cutoff occurs where this composite guide has its lowest- 
order resonant frequency. This occurs when there is only one E field maximum across the guide which occurs 
at the center for a symmetrical ridge. Because of the reduced height of the guide under the ridge, the effective 
TEj,o mode resonator is heavily loaded as though a shunt capacitor were placed across it. The cutoff 
frequency is thus lowered considerably. For the TE29 mode the fields in the center of the guide will be at a 
minimum. Therefore the loading will have a negligible effect. For guides of proper aspect ratio, ridge height, 
and ridge width, an exact analysis shows that the TE1) mode cutoff can be lowered substantially at the same 
time the TE) and TE3) mode cutoffs are raised slightly. Figure 3 shows a typical double ridged waveguide 
shape and Table 2 shows double ridged waveguide specifications. In the case of ridged waveguides, in the 
EIA designation, (WRD350 D36) the first “D” stands for double ridged (“‘S” for single ridged), the 350 is the 
starting frequency (3.5 GHz), and the “D36” indicates a bandwidth of 3.6:1. The physical dimensions and 
characteristics of a WRD350 D24 and WRD350 D36 are radically different. A waveguide with a MIL-W- 
23351 dash number beginning in 2 (i.¢e., 2-025) is a double ridge 3.6:1 bandwidth waveguide. Likewise a 1- 
is a single ridge 3.6:1, a 3- is a single ridge 2.4:1, and a 4- is a double ridge 2.4:1 waveguide. 


Figure 3. Double Ridge Waveguide. 
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Figure 4 shows a comparison of the frequency /attenuation characteristics of various waveguides. 
The attenuation is based on real waveguides which is higher than the theoretical values listed in Tables 1 


and 2. Figure 5 shows photographs of waveguides with some common connectors. 


attenuation characteristics of various RF coaxial cables. 


500 


Figure 6 shows 


Attenuation (dB per 100 feet (copper!) 


Microstrip WC is Circular Wavequide 
200 WR is Rectanqular Wovequide 
WRD its Double Ridged 
Rectangular Waveguide 


WRD-750 D24 (alurninum) Ea 


~ 
“~ wrR42(0_] 
1/2 coax ~~ ee 
6 > wr-90[_] 


12 WRD.47 024 aluminum] ] 


3 S.WR-137 
wer-37(_] a 
2 TE. 
TE, Rectangular 


. 
10 WRD-350 D36 
8 ~ 


Eltipticat 
~O'hG379 


~~. _[]wa-187 cp. 


TES oe” 
~~ O wees 


~ oe 


1 2 3 4 6 810 15 20 
Frequency (GHz) 


30 40 5060 80 100 


Figure 4. Attenuation vs. Frequency for a Variety of Waveguides and Cables. 


Table 1. Rectangular Waveguide Specifications. 


Waveguide] JAN WG | MIL-W-85 5 


Freq 
Range 
(GHz) 


Freq 
Cutoff 
(GHz) 


Power 
(at 1 Atm) 


WR284 RG48/U 1-039 Copper 2.60 - 2.08 45 | 7650 
RG75/U 1-042 |Aluminum]| 3.95 36 

WR229 | RG340/U 1-045 Copper 3.30- | 2.577 | 30 | 5480 | .946-.671 | 2.418x1.273 | 0.064 
RG341/U 1-048 |Aluminum} 4.90 24 1.422-1.009 

WR187 RG49/U 1-051 Copper 3.95- | 3.156 | 18 | 3300 
RG95/U 1-054 |Aluminum] 5.85 14.5 


Insertion 
Loss 
(dB/100ft) 


742-.508 
1.116-.764 


1.395-.967 
2.097-1.454 


Dimensions (Inches 


[ons 
3.000x1.500 


1.000x1.000 |} 0.064 


WRI59 | RG343/U 1-057 Copper 4.90 - | 3.705 | 15 | 2790 | 1.533-1.160 | 1.718x0.923 | 0.064 
RG344/U 1-060 |Aluminum| 7.05 12 2.334-1.744 

WR137 | RGS5O/U 1-063 Copper 5.85 - | 4.285 | 10 | 1980 | 1.987-1.562 | 1.500x0.750 | 0.064 
RG106/U 1-066 |Aluminum| 8.20 8 2.955-2.348 

WRI112 | RGSI/U 1-069 Copper 7.05- | 5.26 6 | 1280 | 2.776-2.154 | 1.250x0.625 | 0.064 
RG68/U 1-072 |Aluminum|_ 10.0 4.8 4.173-3.238 


WR90 | RG5S2/U | 1-075 Copper | 8.2- | 6.56 | 3 | 760 | 4.238-2.995 | 1.000x0.500] 0.05 
RG67/U | 1-078 |Aluminum| 12.4 2.4 6.506-4.502 
WR75_ | RG346/U | 1-081 Copper | 10.0- | 7.847 | 2.8 | 620 | 5.121-3.577 | 0.850x0.475 | 0.05 
RG347/U | 1-084 |Aluminum} 15.0 29 7.698-5.377 
WR62. | RG9I/U | 1-087 Copper | 12.4- | 9.49 | 1.8 | 460 | 6.451-4.743 | 0.702x0.391 | 0.04 
RG349/U | 1-091 |Aluminum} 18.0 1.4 9.700-7.131 
WRS51_ | RG352/U | 1-094 Copper | 15.0- | 11.54 | 1.2 | 310 | 8.812-6.384 | 0.590x0.335| 0.04 
RG351/U | 1-098 |Aluminum} 22.0 1 13.250-9.598 
WR42. | RG53/U | 1-100 14.08 
26.5 
WR34_ | RG354/U | 1-107 17.28 
33.0 
WR28 | RG271/U | 3-007 0.5 | 100 | 23.02-15.77 | 
40.0 


13.80-10.13 | 0.500x0.250 


Fil 


16.86-11.73 


0.420x0.250 


u 


Standard waveguide - 7 mm 
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Figure 5. Waveguides With Some Common Connections. 
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Table 2. Double Ridge Rectangular Waveguide Specifications. 


re Freq Power ee : 4 
Ree Cutort nag bee Dimensions (Inches) 


(Gite) | (Gi) ny Pe 


_ =e | 7 ax | i aie 
WRD350 | 4-029 Alum 3.50- | 2.915 | 18 | 150 | 0.0307 1.48 | 0.688 | 1.608 | 0.816} 0.37 | 0.292 
D24 4-303 Brass 8.20 0.0303 
4-031 Copper 0.0204 
4-033 Alum 4.75- | 3.961 85 | 0.0487 1.09 | 0.506] 1.19 | 0.606 | 0.272 | 0.215 
4-034 Brass 11.00 0.0481 
4-035 Copper 0.0324 
WRDS500 | 2-025 Alum 5.00- | 4.222 | 4 15 0.146 | 0.752 | 0.323 | 0.852 | 0.423 | 0.188 | 0.063 
D36 2-026 Brass 18.00 0.141 
2-027 Copper 0.095 
Alum 6.50- | 5.348 25 0.106 | 0.720 | 0.321 | 0.820 | 0.421 | 0.173 | 0.101 
Brass 18.00 0.105 
Copper 0.07 
4-037 Alum 7.50- | 6.239 | 4.8 0.0964 | 0.691 | 0.321 | 0.791 | 0.421 | 0.173 | 0.136 
4-038 Brass 18.00 0.0951 
4-039 Copper 0.0641 
4-041 Alum |11.00-] 9.363 | 1.4] 15 0.171 0.471 | 0.219 | 0.551 | 0.299 | 0.118 | 0.093 
4-042 Brass 26.50 0.169 
4-043 Copper 0.144 
4-045 Alum | 18.00 -| 14.995 5 0.358 | 0.288 | 0.134 | 0.368 | 0.214 | 0.072 | 0.057 
4-046 Brass 40.00 0.353 
4-047 Copper 0.238 
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VOLTAGE STANDING WAVE RATIO (VSWR) / REFLECTION COEFFICIENT 
RETURN LOSS / MISMATCH LOSS 


When a transmission line is terminated with an impedance, Z,, that is not equal to the characteristic 
impedance of the transmission line, Zo, not all of the incident power is absorbed by the termination. Part of 
the power is reflected back so that phase addition and subtraction of the incident and reflected waves creates a 
voltage standing wave pattern on the transmission line. The ratio of the maximum to minimum voltage is 
known as the Voltage Standing Wave Ratio (VS WR) and successive maxima and minima are spaced by 180° 
(1/2). 


VSWR = Emax _ Ei © where Emax = maximum voltage on the standing wave 
Pa Seen. Emin = minimum voltage on the standing wave 

Ei = incident voltage wave amplitude 

Er = reflected voltage wave amplitude 


The reflection coefficient, p, is defined as E,/E; and in general, the termination is complex in value, so 
that p will be a complex number. 


Additionally we define: [= Eu fo The refection coefficient, p, is the absolute value of the 
Zit Zo 
magnitude of I. If the equation for VSWR is solved for the reflection coefficient, it is found that: 
Reflection VSWR-1 dt 
fl — =p=|T|=— _ Consequently, VSWR= anti ct 
Coefficient VSWR+1 l-p 


The return loss is related through the following equations: 


Return P; E VSWR -1 
=10log| —|=-20 lo ~ |=-20 log] ————_|=- 20 lo 
Loss e| | Beal ad 


r i 


Return loss is a measure in dB of the ratio of Return | % Power / : : 
F ia . VSW Reflection | Mismatch 
power in the incident wave to that in the reflected Loss Voltage | Coefficient | Loss (dB) 


wave, and as defined above always has a positive (dB) Loss 

value. For example if a load has a Return Loss of 0/0 
10 dB, then 1/10 of the incident power is reflected. ein 
The higher the return loss, the less power is actually 40/200 
lost. 74/27.3 
9.6 /31.6 
Also of considerable interest is the i oe 
Mismatch Loss. This is a measure of how much the 25.1/50.0 
transmitted power is attenuated due to reflection. It 30.9 / 55.5 
is given by the following equation: 36.3 / 60.0 
40.7 / 63.6 
: ~ 2 44.7 / 66.6 
Mismatch Loss = -10 log (1 -p*) 676/818 
81.9/90.5 
For example, an antenna with a VSWR of ie fa 

2:1 would have a reflection coefficient of 0.333, a 


mismatch loss of 0.51 dB, and a return loss of * Divide % Voltage loss by 100 to obtain p 
(reflection coefficient) 
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954dB (11% of your 
transmitter power is reflected 
back). In some systems this 
is not a trivial amount and 
points to the need for 
components with low VSWR. 


If 1000 watts 
(60 dBm/ 30 dBW) is applied 
to this antenna, the return loss 
would be 9.54 — GB. 
Therefore, 111.1 watts would 
be reflected and 888.9 watts 
(59.488 dBm/29.488 dBW) 
would be transmitted, so the 
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mismatch loss would be ed ] — | | [TTT 
0.512 dB. Sa a 
1.02 1.04 1.06 1.08 1.1 ue 
Transmission line Input VSWR See 


attenuation improves the 
VSWR of a load or antenna. 
For example, a transmitting 
antenna with a VSWR of 10:1 (poor) and a line loss of 6 dB would measure 1.5:1 (okay) if measured at the 
transmitter. Figure | shows this effect. 


Figure 1. Reduction of VSWR by Attenuation. 


Therefore, if you are interested in determining the performance of antennas, the VSWR should always 
be measured at the antenna connector itself rather than at the output of the transmitter. Transmit cabling will 
load the line and create an illusion of having a better antenna VSWR. Transmission lines should have their 
insertion loss (attenuation) measured in lieu of VSWR, but VSWR measurements of transmission lines are 
still important because connection problems usually show up as VSWR spikes. 


Historically VSWR was measured by probing the transmission line. From the ratio of the maximum 
to minimum voltage, the reflection coefficient and terminating impedance could be calculated. This was a 
time consuming process since the measurement was at a single frequency and mechanical adjustments had to 
be made to minimize coupling into circuits. Problems with detector characteristics also made the process less 
accurate. The modern network analyzer system sweeps very large frequency bandwidths and measures the 
incident power, Pi, and the reflected power, P,. Because of the considerable computing power in the network 
analyzer, the return loss is calculated from the equation given previously, and displayed in real time. 
Optionally, the VSWR can also be calculated from the return loss and displayed real time. 


If a filter is needed on the output of a jammer, it is desirable to place it approximately half way 
between the jammer and antenna. This may allow the use ofa less expensive filter, or a reflective filter vs. an 
absorptive filter. 


Special cases exist when comparing open and shorted circuits. These two conditions result in the 


same co VSWR and zero dB return loss even though there is a 180° phase difference between the reflection 
coefficients. These two conditions are used to calibrate a network analyzer. 
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MICROWAVE COAXIAL CONNECTORS 


For high-frequency operation, the average circumference of a coaxial cable must be limited to about 
one wavelength in order to reduce multimodal propagation and eliminate erratic reflection coefficients, power 


losses, and signal distortion. 


Except for the sexless APC-7 connector, all other connectors are identified as either male (plugs) 
which have a center conductor that is a probe or female (jacks) which have a center conductor that is a 
receptacle. Sometimes it is hard to distinguish them as some female jacks may have a hollow center “pin” 


which appears to be male, yet accepts a smaller male contact. 


An adapter is an approximately zero loss interface between two connectors and is called a barrel when 
both connectors are identical. A number of common of coaxial connectors are described below, however 
other special purpose connectors exist, including blind mate connectors where spring fingers are used in place 
of threads to obtain shielding (desired connector shielding should be at least 90 dB). 


APC-2.4 (2.4mm) - The 50 Q APC-2.4 (Amphenol Precision Connector- 
2.4 mm) is also known as an OS-50 connector. It was designed to operate at 
extremely high microwave frequencies (up to 50 GHz). 


APC-3.5 (3.5mm) - The APC-3.5 connector provides repeatable connections 
and has a very low VSWR. Either the male or female end of this 50 Q 
connector can mate with the opposite type of SMA connector. The APC-3.5 
connector can work at frequencies up to 34 GHz. 


2.4 mm jack - 3.5 mm jack 


APC-7 (7mm) - The APC-7 was developed by HP, but has been improved 
and is now manufactured by Amphenol. The connector provides a coupling 
mechanism without male or female distinction and is the most repeatable 
connecting device used for very accurate 50 QO measurement applications. 
Its VSWR is extremely low up to 18 GHz. Other companies have 7mm 
series available. 


Ae A 


7mm - 3.5mm plug 


BNC (OSB) - The BNC (Bayonet Neill-Concelman or Bayonet Navy 
Connector) was originally designed for military system applications during 
World War II. The connector operates best at frequencies up to about 
4 GHz; beyond that it tends to radiate electromagnetic energy. The BNC 
can accept flexible cables with diameters of up to 6.35 mm (0.25 in.) and 
characteristic impedance of 50 to 75 Q. It is now the most commonly used 
connector for frequencies under | GHz. Other names the BNC has picked 
up over the years include: “Baby Neill-Concelman”, “Baby N connector”, 
“British Naval Connector”, and “Bayonet Nut Connector” 


BNC female jack 
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C - The C (Concelman) coaxial connector is a medium size, older type 
constant 50 Q impedance. It has a bayonet (twist and lock) connection. It is 
larger than the BNC, but about the same as Type N. It has a frequency 
range of 0-11 GHz 


SC (OSSC) - The SC type connector is a screw version of the “C” 
connector. 


C Plug (top) 


SMA (OSM/3mm) - The SMA (Sub-Miniature A) connector was originally 
designed by Bendix Scintilla Corporation, but it has been manufactured by 
the Omni-Spectra division of M/ACOM (as the OSM connector) and many 
other electronic companies. It is a 50 Q threaded connector. The main 
application of SMA connectors is on components for microwave systems. 
The connector normally has a frequency range to 18 GHz, but high 
performance varieties can be used to 26.5 GHz. 


SMA Plug (above) 


SMA Jack 


SSMA (OSSM) - The SSMA is a microminiature version of the SMA. It is 
also 50 Q and operates to 26.5 GHz with flexible cable or 40 GHz with 
semi-rigid cable. 


SSMA jack - BNC jack 
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SMC (OSMC) - The SMC (Sub-Miniature C) is a 50 Q or 75 QO connector 
that is smaller than the SMA. The connector can accept flexible cables with 
diameters of up to 3.17 mm (0.125 in.) for a frequency range of up to 
7-10 GHz. 


SMC Plug - SMA Jack 
(Some call this a SMC 
Jack, even though it has a 
female connector) 


SMB (OSMB) - The SMB is like the SMC except it uses quick disconnect 
instead of threaded fittings. It is a 50 / 75 Q connector which operates to 
4 GHz with a low reflection coefficient and is useable to 10 GHz. 


SMB Plug (above) 


<=. , (Was . . mm 


SMB Jack 


TNC (OST) - The TNC (Threaded Neill-Concelman or threaded Navy 
Connector) is merely a threaded BNC. The function of the thread is to stop 
radiation at higher frequencies, so that the connector can work at frequencies 
up to 12 GHz (to 18 GHz when using semi-rigid cable). It can be 50 or 
ISO: 


For size comparison here is a SMA plug - TNC plug 


; ; 
@ 


TNC Plug (above) 


TNC Jack 


6-3.3 


Type N (OSN) - The 50 or 75 Q Type N (Navy) connector was originally 
designed for military systems during World War II and is the most popular 
measurement connector for the frequency range of 1 to 11 GHz. The 
precision 50 Q APC-N and other manufacturers high frequency versions 
operate to 18 GHz. 


For size comparison here is a picture of Type N plug - TNC jack 


N Jack 


Note: Always rotate the movable coupling nut of the plug, not the cable or fixed connector, when 
mating connectors. Since the center pin is stationary with respect to the jack, rotating the jack puts torque on 
the center pin. With TNC and smaller connectors, the center pin will eventually break off. 


An approximate size comparison of these connectors is depicted below (not to scale). 


Lage ==—===— >= == === Medium ====—=====$====$==$=555555>> Small 
SC 7mm N TNC/BNC 3.5mm SMA 2.4mm SSMA SMC 


Figure 1 shows the frequency range of several connectors. 


Note: Just because connectors can be 
connected together, doesn't mean they 
will work properly with respect to power 
handling and frequency. 
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CONNECTOR TYPE 


Figure 1. Frequency Range of Microwave Connectors. 
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POWER DIVIDERS AND DIRECTIONAL COUPLERS 


A directional coupler is a passive device 
which couples part of the transmission power by 
a known amount out through another port, often 
by using two transmission lines set close enough 
together such that energy passing through one is | p, Coupled Por Isolated Fort 
coupled to the other. As shown in Figure 1, the 
device has four ports: input, transmitted, coupled, 
and isolated. The term “main line” refers to the 
section between ports 1 and 2. On some Figure 1. Directional Coupler. 
directional couplers, the main line is designed for 
high power operation (large connectors), while the coupled port may use a small SMA connector. Often the 
isolated port is terminated with an internal or external matched load (typically 50 ohms). It should be pointed 
out that since the directional coupler is a linear device, the notations on Figure | are arbitrary. Any port can 
be the input, (as in Figure 3) which will result in the directly connected port being the transmitted port, 
adjacent port being the coupled port, and the diagonal port being the isolated port. 


A Input Port 


Physical considerations such as internal load on the isolated port will limit port operation. The 
coupled output from the directional coupler can be used to obtain the information (1.e., frequency and power 
level) on the signal without interrupting the main power flow in the system (except for a power reduction - see 
Figure 2). When the power coupled out to port three is half the input power (i.e., 3 dB below the input power 
level), the power on the main transmission line is also 3 dB below the input power and equals the coupled 
power. Such a coupler is referred to as a 90 degree hybrid, hybrid, or 3 dB coupler. The frequency range for 
coaxial couplers specified by manufacturers is that of the coupling arm. The main arm response is much 
wider (i.e., if the spec is 2-4 GHz, the main arm could operate at 1 or 5 GHz - see Figure 3). However it 
should be recognized that the coupled response is periodic with frequency. For example, a 4/4 coupled line 
coupler will have responses at nd/4 where n is an odd integer. 


Common properties desired for all directional couplers are wide operational bandwidth, high 
directivity, and a good impedance match at all ports when the other ports are terminated in matched loads. 
These performance characteristics of hybrid or non-hybrid directional couplers are self-explanatory. Some 
other general characteristics will be discussed below. 


COUPLING FACTOR 


P3 
P; 
where P, is the input power at port | and P3 is the output power from the coupled port (see Figure 1). 


The coupling factor is defined as: Coupling factor (dB) = - 10 log 


The coupling factor represents the primary property of a directional coupler. Coupling is not 
constant, but varies with frequency. While different designs may reduce the variance, a perfectly flat coupler 
theoretically cannot be built. Directional couplers are specified in terms of the coupling accuracy at the 
frequency band center. For example, a 10 dB coupling + 0.5 dB means that the directional coupler can have 
9.5 dB to 10.5 dB coupling at the frequency band center. The accuracy is due to dimensional tolerances that 
can be held for the spacing of the two coupled lines. Another coupling specification is frequency sensitivity. 
A larger frequency sensitivity will allow a larger frequency band of operation. Multiple quarter-wavelength 
coupling sections are used to obtain wide frequency bandwidth directional couplers. Typically this type of 
directional coupler is designed to a frequency bandwidth ratio and a maximum coupling ripple within the 
frequency band. For example a typical 2:1 frequency bandwidth coupler design that produces a 10 dB 
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coupling with a +0.1 dB ripple would, using the previous accuracy specification, be said to have 9.6+0.1 dB 
to 10.4+0.1 dB of coupling across the frequency range. 


LOSS 
In an ideal directional coupler, the er Ing eee wo 
main line loss port 1 to port 2 (P; - Pz) due a0 if 
to power coupled to the coupled output port 1.95 = 
is: 0.458 el 
0.0496 8 
Insertion loss (b)= 10109 1-2: renee 
1 


The actual directional coupler loss 
will be a combination of coupling loss, 
dielectric loss, conductor loss, and VSWR 
loss. Depending on the frequency range, 
coupling loss becomes less significant above 15 dB coupling where the other losses constitute the majority of 
the total loss. A graph of the theoretical insertion loss (dB) vs. coupling (dB) for a dissipationless coupler is 
shown in Figure 2. 


Figure 2. Coupling Insertion Loss. 


ISOLATION 


Isolation of a directional coupler can be defined as the difference in signal levels in dB between the 
input port and the isolated port when the two output ports are terminated by matched loads, or: 


Isolation (dB) = - 10 log aa) 
P; 


Isolation can also be defined between the two output ports. In this case, one of the output ports is 
used as the input; the other is considered the output port while the other two ports (input and isolated) are 
terminated by matched loads. 


Consequently: Jsolation (dB) = - 10 log Bs 
P 


2 


The isolation between the input and the isolated ports may be different from the isolation between the 
two output ports. For example, the isolation between ports 1 and 4 can be 30 dB while the isolation between 
ports 2 and 3 can be a different value such as 25 dB. If both isolation measurements are not available, they 
can assumed to be equal. If neither are available, an estimate of the isolation is the coupling plus return loss 
(see VSWR section). The isolation should be as high as possible. In actual couplers the isolated port is never 
completely isolated. Some RF power will always be present. Waveguide directional couplers will have the 
best isolation. 
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If isolation is high, directional couplers 
are excellent for combining signals to feed a 
single line to a receiver for two-tone receiver 
tests. In Figure 3, one signal enters port P; and at ee 
one enters port P», while both exit port P,. The Ps 
signal from port P; to port P, will experience 
10 dB of loss, and the signal from port P, to port 
P, will have 0.5 dB loss. The internal load on the 
isolated port will dissipate the signal losses from 
port P; and port P,. If the isolators in Figure 3 are 
neglected, the isolation measurement (port P, to ; 
port P;) determines the amount of power from the Figure 3. Two-Tone Receiver Tests. 
signal generator F, that will be injected into the 
signal generator F;. As the injection level increases, it may cause modulation of signal generator F,, or even 
injection phase locking. Because of the symmetry of the directional coupler, the reverse injection will happen 
with the same possible modulation problems of signal generator F2 by F;. Therefore the isolators are used in 
Figure 3 to effectively increase the isolation (or directivity) of the directional coupler. Consequently the 
injection loss will be the isolation of the directional coupler plus the reverse isolation of the isolator. 


DIRECTIVITY 


Directivity is directly related to Isolation. It is defined as: 


Directivity (dB) =- 10 log £4.=- 10 log £4. + 10 log £2 
P 


3 P; P; 
where: P3 is the output power from the coupled port and P, is the power output from the isolated port. 


The directivity should be as high as possible. Waveguide directional couplers will have the best 
directivity. Directivity is not directly measurable, and is calculated from the isolation and coupling 
measurements as: 


Directivity (dB) = Isolation (dB) - Coupling (dB) 


HYBRIDS 


The hybrid coupler, or 3 dB directional coupler, in which the two outputs are of equal amplitude takes 
many forms. Not too long ago the quadrature (90 degree) 3 dB coupler with outputs 90 degrees out of phase 
was what came to mind when a hybrid coupler was mentioned. Now any matched 4-port with isolated arms 
and equal power division is called a hybrid or hybrid coupler. Today the characterizing feature is the phase 
difference of the outputs. If 90 degrees, it is a 90 degree hybrid. If 180 degrees, it is a 180 degree hybrid. 
Even the Wilkinson power divider which has 0 degrees phase difference is actually a hybrid although the 
fourth arm is normally imbedded. 


Applications of the hybrid include monopulse comparators, mixers, power combiners, dividers, 
modulators, and phased array radar antenna systems. 
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AMPLITUDE BALANCE 


This terminology defines the power difference in dB between the two output ports of a 3 dB hybrid. 
In an ideal hybrid circuit, the difference should be 0 dB. However, in a practical device the amplitude balance 
is frequency dependent and departs from the ideal 0 dB difference. 


PHASE BALANCE 


The phase difference between the two output ports of a hybrid coupler should be 0, 90, or 180 degrees 
depending on the type used. However, like amplitude balance, the phase difference is sensitive to the input 
frequency and typically will vary a few degrees. 


The phase properties of a 90 degree hybrid coupler can be used to great advantage in microwave 
circuits. For example in a balanced microwave amplifier the two input stages are fed through a hybrid 
coupler. The FET device normally has a very poor match and reflects much of the incident energy. However, 
since the devices are essentially identical the reflection coefficients from each device are equal. The reflected 
voltage from the FETs are in phase at the isolated port and are 180° different at the input port. Therefore, all 
of the reflected power from the FETs goes to the load at the isolated port and no power goes to the input port. 

This results in a good input match (low VSWR). 


If phase matched lines are used for an 
antenna input to a 180° hybrid coupler as shown 
in Figure 4, a null will occur directly between the 
antennas. If you want to receive a signal in that 
position, you would have to either change the 
hybrid type or line length. If you want to reject a 


signal from a given direction, or create the 
difference pattern for a monopulse radar, this is a o= 190° 
good approach. 


Sum Oifference 


Figure 4. Balanced Antenna Input. 
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OTHER POWER DIVIDERS 


Both in-phase (Wilkinson) and quadrature (90°) 
hybrid couplers may be used for coherent power divider 
applications. The Wilkinson’s power divider has low 
VSWR at all ports and high isolation between output ports. 
The input and output impedances at each port is designed to 
be equal to the characteristic impedance of the microwave 
system. A typical power divider is shown in Figure 5. 
Ideally, input power would be divided equally between the 
output ports. Dividers are made up of multiple couplers, 
and like couplers, may be reversed and used as multiplexers. 
The drawback is that for a four channel multiplexer, the 
output consists of only 1/4 the power from each, and is 
relatively inefficient. Lossless multiplexing can only be Figure 5. Power Divider. 
done with filter networks. 


Coherent power division was first accomplished by means of simple Tee junctions. At microwave 
frequencies, waveguide tees have two possible forms - the H-Plane or the E-Plane. These two junctions split 
power equally, but because of the different field configurations at the junction, the electric fields at the output 
arms are in-phase for the H-Plane tee and are anti-phase for the E-Plane tee. The combination of these two 
tees to form a hybrid tee allowed the realization of a four-port component which could perform the vector sum 
(x) and difference (A) of two coherent microwave signals. This device is known as the magic tee. 


POWER COMBINERS 


Since hybrid circuits are bi-directional, they can be used to split up a signal to feed multiple low 
power amplifiers, then recombine to feed a single antenna with high power as shown in Figure 6. This 
approach allows the use of numerous less expensive and lower power amplifiers in the circuitry instead of a 
single high power TWT. Yet another approach is to have each solid state amplifier (SSA) feed an antenna 
and let the power be combined in space or be used to feed a lens which is attached to an antenna. (See 
Section 3-4.) 
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TYPIGAL HYBRID SIGNAL ADDITION 
+40 dB SOLID STATE AMPLIFIERS (S545) Output 
(Wolle ge Gain of 100) sor 90° 27o" 


Signak Cancal 
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oo +s1dB a sO" +34d B Output 
180°, 180° 
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SIGNAL > 180 °+51dB 


INFLIT | r 150" 4340 


". od B 50° +310 B 


180"- odB 160"451 dE x 180°+54dB 


160 °431dB 


140"- 9dB » 
ero"-odB aro" +431 dB oe 


NOTE: Allisokted ports of the hybrids have matched tamiinatons. They have signals which are outof phase and cancel 


Figure 6. Combiner Network. 


Sample Problem: 


If two | watt peak unmodulated RF carrier signals at 10 GHz are received, how much peak power 
could one measure? 


A. 0 watts The phase enor could be due toa hybrid being used to combine the same signal received from two aircraft antennas. 


B. 0.5 watts 


C. | watt 


D. 2 watts 


E. All of these 


The answer is all 
of these as shown 


Any other phase relations hip will produce a 
signal somewhere batween O and 2 watts. 
This showe signal thatara go" out of phase. 


in Figure 7. If 180" outot phasa, signalscancal If in phase, the signals add, so 
and there is zem watts reamaived thera would be 2 watts resaived 


Figure 7. Sine Waves Combined Using Various Phase Relationships. 
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ATTENUATORS / FILTERS / DC BLOCKS 
ATTENUATORS 


An attenuator is a passive microwave component which, when inserted in the signal path ofa system, 
reduces the signal by a specified amount. They normally possess a low VSWR which makes them ideal for 
reducing load VSWR in order to reduce measurement uncertainties. They are sometimes used simply to 
absorb power, either to reduce it to a measurable level, or in the case of receivers to establish an exact level to 
prevent overload of following stages. 


Attenuators are classified as either fixed or variable and either reflective or non-reflective. The fixed 
and variable attenuators are available in both waveguide and coaxial systems. Most of the receivers under 
20 GHz use coaxial type attenuators. 


FIXED 


The performance characteristics of a fixed attenuator are: 


1. input and output impedances 
2. flatness with frequency 
3. average and peak power handling capability 
4. temperature dependence 
VARIABLE 


The variable attenuator can be subdivided into two kinds: step attenuator and continuously variable 
attenuator. In a step attenuator, the attenuation is changed in steps such as 10 dB, | dB or 0.5 dB. Ina 
continuously variable attenuator, the attenuation is changed continuously and a dial is usually available to 
read the attenuation either directly or indirectly from a calibration chart. 


For a variable attenuator, additional characteristics should be considered, such as: 


1. amount or range of attenuations 

2. insertion loss in the minimum attenuation position 

3. incremental attenuation for step attenuator 

4. accuracy of attenuation versus attenuator setting 

5. attenuator switching speed and switching noise. 
REFLECTIVE 


A reflective attenuator reflects some portion of the input power back to the driving source. The 
amount reflected is a function of the attenuation level. When PIN diodes are zero or reverse biased, they 
appear as open circuits when shunting a transmission line. This permits most of the RF input power to travel 
to the RF output. When they are forward biased, they absorb some input, but simultaneously reflect some 
back to the input port. At high bias current, most RF will be reflected back to the input resulting in a high 
input VSWR and high attenuation. 


6-5.1 


ABSORPTIVE 


The VSWR of a non-reflective (absorptive) PIN diode attenuator remains good at any attenuation 
level (bias state). This is accomplished by configuring the diodes in the form of a Pi network that remains 
matched for any bias state or by use of a 90° hybrid coupler to cancel the waves reflected to the input 
connector. 


MICROWAVE FILTERS 


INTRODUCTION 


Microwave filters are one of the most important components in receivers. The main functions of the 
filters are: (1) to reject undesirable signals outside the filter pass band and (2) to separate or combine signals 
according to their frequency. A good example for the latter application is the channelized receiver in which 
banks of filters are used to separate input signals. Sometimes filters are also used for impedance matching. 
Filters are almost always used before and after a mixer to reduce spurious signals due to image frequencies, 
local oscillator feedthrough, and out-of-frequency band noise and signals. There are many books which are 
devoted to filter designs. There are many kinds of filters used in microwave receivers, so it is impossible to 
cover all of them. 


If a filter is needed on the output of a jammer, it is desirable to place it approximately half way 
between the jammer and antenna vs. adjacent to either. The transmission line attenuation improves the 
VSWR of the filter at the transmitter. This may allow use of a less expensive filter, or use ofa reflective filter 
vs. an absorptive filter. 


A filter is a two-port network which will pass and reject signals according to their frequencies. There 
are four kinds of filters according to their frequency selectivities. In the examples that follow, f, = low 
frequency, fy = medium frequency, and fy = high frequency. Their names reflect their characteristics, and 
they are: 


1. A low-pass filter which passes the low frequency signals below a predetermined value as shown 


in Figure 1. 


Input Output 
Strength Strength 
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fe 
=i 


Frequency _2/, 


Figure 1. Low-Pass Filter. 
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2. A high-pass filter which passes the high frequency signals above a predetermined value as in 
Figure 2. 


Input Output 
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Attenuation 
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Figure 2. High-Pass Filter. 


3. A band-pass filter which passes signals between two predetermined frequencies as shown in 
Figure 3. 
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Figure 3. Band-Pass Filter. 


A band-pass filter with different skirt slopes on the two sides of the pass band is sometimes referred 
to as an asymmetrical filter. In this filter the sharpness of the rejection band attenuation is significantly 
different above and below the center frequency. One additional note regarding band-pass filters or filters in 
general, their performance should always be checked in the out-of-band regions to determine whether or not 
they possess spurious responses. In particular they should be checked at harmonics of the operating 
frequency. 


4. A band reject filter (sometimes referred to as a bandstop or notch filter) which rejects signals 
between two predetermined frequencies such as high power signals from the aircraft’s own radar 
as shown in Figure 4. 


6-5.3 


Input Output 
Strength 


ita Strength 


’ 


Attenuation 


Frequency 7. 


Figure 4. Band-Reject Filter. 


In general, filters at microwave frequencies are composed of resonate transmission lines or waveguide 
cavities that, when combined, reflect the signal power outside the filter frequency pass band and provide a 
good VSWR and low loss within the frequency pass band. As such, specifications for filters are maximum 
frequency, pass band loss, VSWR, and rejection level at a frequency outside of the pass band. The trade-offs 
for filters are a higher rejection for a fixed frequency pass band or a larger frequency pass band for a fixed 
rejection, which requires a filter with more resonators, which produce higher loss, more complexity, and 
larger size. 


DC BLOCKS 


DC Blocks are special connectors which have a capacitor 
(high pass filter) built into the device. There are three basic types: 


1. INSIDE - The high pass filter is in series with the 
center conductor as shown in Figure 5. DC is blocked 
on the center conductor. 


Figure 5. Inside DC Block. 
2. OUTSIDE - The high pass filter is in series with the 
cable shield as shown in Figure 6. 


3. INSIDE/OUTSIDE - A high pass arrangement is connected to both the inner and outer 
conductors. 


DC Blocks are ideal for filtering DC, 60 Hz, and 400 Hz from the RF line. 


In general, capacitors with a large value of capacitance do 
not have the least loss at microwave frequencies. Also, since 
capacitance is proportional to size, a large size produces more 
capacitance with more inductance. Because of these reasons, D.C. 
blocks are typically available with a high pass frequency band 
starting in the region of 0.1 to 1 GHz. 


Figure 6. Outside DC Block. 
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TERMINATIONS / DUMMY LOADS 


A termination is a one-port device with an impedance that matches the characteristic impedance of a 
given transmission line. It is attached to a certain terminal or port of a device to absorb the power transmitted 
to that terminal or to establish a reference impedance at that terminal. Important parameters of a termination 
are its VSWR and power handling capacity. In a receiver, terminations are usually placed at various 
unconnected ports of components such as hybrid and power dividers to keep the VSWR of the signal path 
low. It is extremely important that the isolated port in a directional coupler and the unused port of a power 
divider (i.e., only three ports of a four-way power divider are used) be properly terminated. All of the design 
considerations of directional couplers and power dividers are based on the fact that all ports are terminated 
with matched loads. Ifan unused port is not properly terminated, then the isolation between the output ports 
will be reduced which may severely degrade the performance of the receiver. 


A termination is the terminology used to refer to a low power, single terminal device intended to 
terminate a transmission line. Similar devices designed to accommodate high power are generally termed 
dummy loads. 


TERMINATIONS 


Terminations are employed to terminate unconnected ports on devices when measurements are being 
performed. They are useful as dummy antennas and as terminal loads for impedance measurements of 
transmission devices such as filters and attenuators. 


The resistive elements in most terminations are especially fabricated for use at microwave 
frequencies. Two types are commonly employed: (1) resistive film elements, and (2) molded resistive tapers. 
The resistive film is very thin compared to the skin depth and normally very short relative to wavelength at 
the highest operating frequency. The molded taper consists of a dissipative material evenly dispersed in a 
properly cured dielectric medium. Both forms of resistive elements provide compact, rugged terminations 
suitable for the most severe environmental conditions with laboratory stability and accuracy. 


Terminations should be properly matched to the characteristic impedance of a transmission line. The 
termination characteristics of primary concern are: 


a. operating frequency range d. VSWR 
b. average power handling capability e. size 
c. operating temperature range f. weight 


Many microwave systems employ directional couplers which require terminations on at least one 
port, and most have various modes of operation or test where terminations are needed on certain terminals. 


A matched termination of a generalized transmission line is ideally represented by an infinite length 
of that line having small, but non-zero loss per unit length so that all incident energy is absorbed and none is 
reflected. 


Standard mismatches are useful as standards of reflection in calibrating reflectometer setups and other 


impedance measuring equipment. They are also used during testing to simulate specific mismatches which 
would be encountered on the terminals of components once the component is installed in the actual system. 
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The following table shows common mismatches with the impedance that can provide the mismatch. 


Common Mismatches (Zo = 50 Q) 
Z, (higher) Z, (lower) 
50 Q (matched) 50 Q (matched) 


oye 62.5 Q 
S054 33.3 Q 


DUMMY LOADS 


A dummy load is a high power one port device intended to terminate a transmission line. They are 
primarily employed to test high power microwave systems at full power capacity. Low power coaxial loads 
are generally termed terminations and typically handle one watt or less. 


Most radars or communications systems have a dummy load integrated into them to provide a non- 
radiating or EMCON mode of operation, or for testing (maintenance). 


Three types of dissipative material are frequently employed in dummy loads: (1) lossy plastic, 
(2) refractory, and (3) water. 


The lossy plastic consists of particles of lossy material suspended in plastic medium. This material 
may be designed to provide various attenuations per unit length but is limited as to operating temperature. It 
is employed primarily for low power applications. 


The refractory material is a rugged substance that may be operated at temperatures up to 1600°F. It is 
virtually incapable of being machined by ordinary means but is often fabricated through diamond wheel 
grinding processes. Otherwise material must be fired in finished form. Such material is employed in most 
high power applications. 


The dissipative properties of water are also employed for dummy load applications. Energy from the 
guide is coupled through a leaky wall to the water which flows alongside the main guide. Water loads are 
employed for extremely high power and calorimetric applications. 


While dummy loads can operate over full waveguide bands, generally a more economical unit can be 
manufactured for use over narrower frequency ranges. 


The power rating of a dummy load is a complex function dependent upon many parameters, including 
average and peak power, guide pressure, external temperature, guide size, air flow, and availability of 
auxiliary coolant. The average and peak powers are interrelated in that the peak power capacity is a function 
of the operating temperature which in turn is a function of the average power. 
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CIRCULATORS AND DIPLEXERS 


A microwave circulator is a nonreciprocal ferrite device 
which contains three or more ports. The input from port n will come 
out at port n + | but not out at any other port. A three-port ferrite 
junction circulator, usually called the Y-junction circulator, is most 
commonly used. They are available in either rectangular waveguide 
or strip- line forms. The signal flow in the three-port circulator is 
assumed as 12, 2-43, and 3-41 as shown in Figure 1. 


If port 1 is the input, then the signal will come out of port 2; 
in an ideal situation, no signal should come out of port 3 which is 
called the isolated port. The insertion loss of the circulator is the 
loss from 1 to 2, while the loss from | to 3 is referred to as isolation. 
A typical circulator will have a few tenths of a dB insertion loss 
from port | to 2 and 20 dB of isolation from port | to 3 for coaxial 
circulators (30 dB or more for waveguide circulators). When the 
input is port 2, the signal will come out of port 3 and port | is the 
isolated port. Similar discussions can be applied to port 3. 


2 


Figure 1. Symbolic Expression for a 
Y-Junction Circulator. 


Since circulators contain magnets, they should not be mounted near ferrous metals 
since the close proximity of metals like iron can change the frequency response. 


As shown in Figure 2, if one port of a circulator is 
loaded, it becomes an isolator, i.e., power will pass from ports 
one to two, but power reflected back from port two will go to 
the load at port three versus going back to port one. 


As shown in Figure 3 this circulator is made into a 
diplexer by adding a high pass filter to port two. Frequencies 
from port one that are below 10 GHz will be reflected by port 
two. Frequencies above 10 GHz will pass through port two. At 
the 10 GHz crossover frequency of the diplexer, a 10 GHz signal 
will be passed to both ports two and three but will be half 
power at each port. Diplexers or triplexers (one input and three 
output bands), must be specifically designed for the application. 


Sta12 GHz 
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Figure 2. Isolator From A Circulator. 
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Figure 3. Diplexer From A Circulator. 


Another useful 
device is the 4-port Faraday 


: 9 ky 
Rotator Circulator shown 


* All ads and the 
antenna havea 


ANTENNA 


symbolically in Figure 4. 
These waveguide devices 
handle very high power and 
provide excellent isolation 
properties. It is useful when 
measurements must be made 
during high power 
application as shown. A 
water load is used to absorb 
the high power reflections 
so that a reasonable power 
level is reflected to the 
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receiver or measurement wavequide circu ator will 
port. have at least 20 dB of FRecelver/Measurment Device (9 mW} 
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The Maximum Input 


Power toa. Wieasarement Figure 4. Faraday Rotator Circulator. 


Device - The ideal input to a 
measurement device is in the 0 to 10 dBm (1 to 10 mW) range. Check manufacturer’s specification for 
specific maximum value. 


If the RF transmission lines and_ their 
components (antenna, hybrid, etc.) can support the 
wider frequency range, circulators could be used to 
increase the number of interconnecting RF ports from 
two as shown in Figure 5, to four as shown in Figure 6. 
Figure 7 shows an alternate configuration using 
diplexers which could actually be made from circulators 
as shown previously in Figure 3. 
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Figure 7. Alternate Low/High Band 


Figure 6. Low/High Band Configuration. Configuration, 
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MIXERS AND FREQUENCY DISCRIMINATORS 


Mixers are used to convert a signal from one frequency to another. This is done by combining the 
original RF signal with a local oscillator (LO) signal in a non-linear device such as a Schottky-barrier diode. 


The output spectrum includes: 


The original inputs, LO and RF 

All higher order harmonics of LO and RF 

The two primary sidebands, LO + RF (m,n = 1) 

All higher order products of mLO + nRF (where m,n are integers) 
A DC output level 


The desired output frequency, commonly called the intermediate frequency (IF), can be either the 
lower (LO-RF) or upper (LO+RF) sideband. When a mixer is used as a down converter, the lower sideband is 
the sideband of interest. 


A microwave balanced mixer makes use of the 3 dB hybrid to divide and recombine the RF and LO 
inputs to two mixing diodes. The 3 dB hybrid can be either the 90° or 180° type. Each has certain 
advantages which will be covered later. The critical requirement is that the LO and RF signals be distributed 
uniformly (balanced) to each mixer diode. 


Figure | is a typical balanced mixer block diagram. The mixer diodes are reversed relative to each 
other; the desired frequency (IF) components of each diode are then in-phase while the DC outputs are 
positive and negative respectively. 


The two diode outputs are summed in a tee where the DC terms cancel and only the desired IF 
component exists at the IF port. 
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Figure 1. Mixer Block Diagram. 
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Other types of mixers exist, including the double-balanced mixer, and the Ortho-Quad® (quadrature 
fed dual) mixer. The relative advantages and disadvantages of each of the four types are summarized in 
Table 1. 


Table 1. Mixer Comparison. 


90° Hybrid 


180° Hybrid 
Double- poor low Very good | very good high extremely 
Balanced -excellent wide 


Orino Quad 


NOTES: 
(1) Poor = 2.5:1 typical; Good = 1.3:1 typical 
(2) Conversion loss: lowest: 5-7 dB typical; Low 7-9 dB typical 
(3) Poor: 10 dB typical; Good: 20 dB typical; Very Good: 25-30 dB typical; Excellent: 35-40 dB typical 
(4) Poor: partial rejection of LO/RF even harmonics 
Fair: slightly better 
Good: can reject all LO even harmonics 
Very Good: can reject all LO and RF even harmonics 


Used in various circuits, mixers can act as modulators, phase detectors, and frequency discriminators. 


The phase discriminators can serve as a signal processing network for systems designed to monitor 
bearing, polarization, and frequency of AM or FM radiated signals. 


A frequency discriminator Delay Line 

uses a phase discriminator and adds a of time T Differential 
power divider and delay line at the Amplifiers 
RF input as shown in Figure 2. The —f> 
unknown RF signal “A” is divided ae “A - : ae Phase eee 
between a reference and delay path. Aree ecu mmnera —>P cosa 
The differential delay (T) creates a 
phase difference (0) between the two 
signals which is a linear function of 
frequency (f) and is given by 8 = 
2nfT. 


Figure 2. Frequency Discriminator. 


When the two output signals are fed to the horizontal and vertical input of an oscilloscope, the 
resultant display angle will be a direct function of frequency. 


DETECTORS 


A detector is used in receiver circuits 
to recognize the presence of signals. Typically 
a diode or similar device is used as a detector. 
Since this type of detector is unable to 
distinguish frequency, they may be preceded 
by a narrow band-pass filter. 


A typical simplistic circuit is shown in 


ere |. Figure 1. Typical Diode Detector Circuit. 


To integrate a pulse radar signal, we can add 
capacitance to the circuit in parallel with the output 
load R, to store energy and decrease the bleed rate. 
Figure 2 shows a typical input/output waveform 
which detects the envelope of the pulse radar signal. 
From this information pulse width and PRF 
characteristics can be determined for the RWR UDF 
comparison. 
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Figure 2. Demodulated Envelope Output. 


Square Law 
When the diode is reverse biased, very little __y Aegion 

current passes through unless the reverse breakdown 
voltage is exceeded. When forward biased and after 
exceeding the cut-in voltage, the diode begins to 
conduct as shown in Figure 3. At low voltages, it first 
operates in a square law region. Detectors operating in 
this region are known as small signal type. If the 


Gut-in 


Saturation Voltage 


Current 


voltage is higher, the detector operates in a linear paves scl » 


region, and is known as the large signal type. 


Figure 3. Diode Electrical Characteristics. 
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The power/voltage characteristics for a typical 
diode detector is shown in Figure 4. 
Linear 
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Square Law Detector 


: Log * Log Plot 

In the square law region, the output voltage V, 
is proportional to the square of the input voltage Vi, 
thus V, is proportional to the input power. 
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Figure 4. Diode Power/Voltage Characteristic. 


Linear Detector 


In the linear detection region, the output voltage is given by: 


V, = mV; and since P=V7/R, Poe “Ve 
Where m is the constant of proportionality 


Log Detector Amplifier 


Another type of detector arrangement is the 
Log detector amplifier circuit shown in Figure 5. It is 
formed by using a series of amplifiers and diode 
detectors. Due to the nature of the amplifier/diode 
characteristics, the output voltage is related to the 
power by: 


Pe oe: TOR" Figure 5. Log Detector. 
Where p and q are constants of proportionality 


The Log detector has good range, but is hampered by large size when compared to a single diode 
detector. 


Pulse Width Measurements 

If the pulse width of a signal was specified at the one-half power point, the measurements of the 
detected signal on an oscilloscope would vary according to the region of diode operation. If the region of 
operation is unknown, a 3 dB attenuator should be inserted in the measurement line. This will cause the 
power to decrease by one-half. The (temporary) peak amplitude on the oscilloscope becomes the amplitude 


reference point for measuring the pulse width when the external 3 dB attenuator is removed. 


These voltage levels for half power using the three types of detectors are shown in Table 1. 
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Table 1. Detector Characteristics. 


SS eee) ee ee SS 


Output Voltage When 
Input Power is A very small value. 
P 0.5 Vin 0.707 Vin ~ 0.15 Vin for typical 
reduced by Half (3 . 
dB) 5 stage log amplifier 


Poorest sensitivity 
Greatest dynamic range 
(to 80 dB) 


Sensitivity & Good sensitivity Less sensitivity 
Dynamic Range Small dynamic range | Greater dynamic range 


Also see the Microwave Measurements section subsection entitled “(Half Power or 3 dB Measurement Point.” 
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RF / MICROWAVE AMPLIFIERS 


An amplifier is one of the most essential and ubiquitous elements in modern RF and microwave 
systems. Fundamentally, an amplifier is a type of electronic circuit used to convert low-power signals into 
ones of significant power. The specific requirements for amplification are as varied as the systems where they 
are used. Amplifiers are realized using a wide range of different technologies, and are available in many form 
factors. While the performance of an amplifier can be measured by wide range of attributes, several important 
ones include: gain, power added efficiency (PAE), input and output return loss, 1-dB compression point 
(Pius), Stability, linearity, intermodulation distortion, and noise figure. 


Traveling Wave Tubes (TWTs) 


A traveling-wave tube (TWT) is a specialized vacuum tube used in electronics to amplify radio 
frequency (RF) signals to very high power. A TWT is a component of an electronic assembly known as a 
traveling-wave tube amplifier (TWTA), often pronounced “Tweet-uh.” While trades between these 
parameters exist, modern TWTAs are capable of providing very high gains (>50 dB), multiple octaves of 
bandwidth, high efficiency, and output powers that range from tens to thousands of watts. Pulsed TWTAs 
can reach even higher output powers. Figure | presents a simplified diagram of a helix-type TWT. 


1 2 3 4 567 8 


Figure 1. Cutaway view of a helix TWT. 
(1) Electron gun; (2) RF input; (3) Magnets; (4) Attenuator; 
(5) Helix coil; (6) RF output; (7) Vacuum tube; (8) Collector. 
Reproduced from Wikipedia. 


The device is an elongated vacuum tube with an electron gun (a heated cathode that emits electrons) 
at one end. A solenoid coil wrapped around the tube creates a magnetic field which focuses the electrons into 
a beam, which then passes down the middle of a wire helix that stretches the length of the tube, finally 
striking a collector at the other end. An input signal is coupled into the helix near the emitter, is amplified by 
the electron beam as it travels down the length of the tube, and the amplified signal is coupled to an external 
port near the collector. 


6-10.1 


The helix, which acts as a RF transmission line, delays the signal to near the same propagation speed 
as the electron beam. The speed at which the electromagnetic wave travels down the tube can be varied by 
changing the number or diameter of the turns in the helix. While propagating along the tube, the EM wave 
interacts with the electron beam. Since the electromagnetic wave effectively propagates slower than the 
electron beam, the electrons “bunch up” and modulate the input signal, giving up energy in the process - an 
effect known as velocity modulation. Thus, the traveling wave progressively grows in amplitude as it 
propagates down the tube towards the collector. 


Figure 2 features a photo of a high voltage power supply and TWT. 


Figure 2. TWTA Including High Voltage Power Supply (top) and TWT (bottom). 


Historically, TWTAs have been used in satellite transponders, radars, and in electronic warfare and 
self-protection systems. Recently, with the advent of wideband, high power solid-state amplifier solutions, 
however, TWTAs are slowly being replaced due to the higher reliability of their solid state counterparts. 


Microwave Power Modules (MPMs) 


A Microwave Power Module (MPM) is a hybrid solution between solid-state and vacuum tube 
electronics, which aims to take advantage of the best features of both technologies. They feature a solid-state 
pre-amplifier, miniaturized TWTA, and a high-density power supply, all integrated into a unit much more 
compact and lightweight than the traditional TWTA. While MPMs generally don’t provide as much power as 
their larger TWTA counterparts, their lighter weight, compact form factor, and relaxed power supply 
requirements (often 28 VDC or 270 VDC) enable use in applications where a TWTA would not be possible. 


Similar to TWTAs, MPMs are capable of providing very high gains (>50 dB), multiple octaves of 


bandwidth, high efficiency. Typical power levels range from tens to hundreds of watts, with ~1 kW 
capability for pulsed MPMs. 
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2.9-mm Input Output 
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Figure 3. 40W Ka-band MPM With Components Identified. 
Image from JEEE Magazine, December 2009, page 42. 


They have found applications in phased array antennas, lower-power radar transmitters, satellite 
communications, EW systems, and UAVs. 


Solid State 


Solid-state electronics, including amplifiers, are built entirely from solid materials and in which the 
electrons, or other charge carriers, are confined entirely within the solid material. The building material is 
most often a crystalline semiconductor. Solid-state power amplifiers, or SSPAs, are fabricated on many 
different semiconductor technologies, some of which include GaAs, GaN, InP, SiGe, CMOS. A photo of a 
GaN SSPA is presented in Figure 4. 


Figure 4. Typical SSPA. Note the GaN die and external impedance matching networks. 
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In general, SSPAs are heralded as having a higher reliability than TWTAs. While high power SSPAs 
are available on the market, achieving high efficiency has been a challenge as many amplifier stages often 
need to be combined to meet to achieve power levels in the tens to hundreds of watts. Multi-stage designs 
increase size, weight, and power (SWAP) and decrease PAE (due to ohmic losses in the combining networks), 
which is one reason why TWTs and MPMs still provide excellent alternatives for medium to high power 


applications. 


Below is a table that attempts to compare and contrast different solid-state technologies in the context 
of microwave networks and amplifiers. It is by no means complete, but provides a general overview. 


Table 1. Comparison Between Different Semiconductor Process Technologies. 


Not a good overall microwave 


frequency, wide bandwidth PAs 
Can operate hotter than GaAs, Si, or 
SiGe 


Silicon e Cheapest substrate due to CPU substrate 
p 
variants industry e Results in lossy, high noise figure, low 
(CMOS, e Can be fabricated with nanometer power components 
SiGe) accurac e Crystal is fragile 
y 8 g 
e Junction temperatures limited to ~110C 
e High performance at low voltage e Less mature, “niche” fabrication 
Indium e Good thermal stability houses 
Phosphide |e Results in high efficiency PAs, e Brittle, fragile material 
Variants particularly at lower operating voltage | e Higher cost than GaAs 
(InP/InGaP) |e Extremely low noise figure e Low breakdown voltage — not good for 
e Useful through W-band and beyond high power 
e Most mature, widespread technology 
e Many transistor variants (MESFET, 
. PHEMT, MHEMT, HBT, etc) : : : 
Gallium . ate e High noise figure, Noise figure and 
: e = High reliability 
Arsenide ; - power performance 
: e Fairly low cost (but more than silicon) : ; 
variants : e Difficult to summarize - depends on 
(GaAs) e Great microwave substrate fansistortypeused 
e Low loss, high ¢,. 
e 16-20V breakdown possible 
e Junction temperatures up to 150C 
Up to 10x the power density of GaAs 
e High breakdown voltage (100V e Currently more expensive than GaAs, 
Galina possible) but costs are decreasing 
Nitride (GaN) | ° Results in high efficiency, high e Difficult to fabricate 


High power density leads to thermal 
challenges 
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SIGNAL GENERATION 


Signal generators, also known variously as function generators, RF and microwave signal generators, 
pitch generators, arbitrary waveform generators, digital pattern generators or frequency generators are 
electronic devices that generate repeating or non-repeating electronic signals (in either the analog or digital 
domains). They are generally used in designing, testing, troubleshooting, and repairing electronic or electro- 
acoustic devices; though they often have artistic uses as well. 


There are many different types of signal generators, with different purposes and applications (and 
at varying levels of expense); in general, no device is suitable for all possible applications. 


Analog Signal Generators 


RF signal generators are 
capable of producing CW (continuous 
wave) tones. The output frequency can 
usually be tuned anywhere in their 
frequency range. Many models offer 
various types of analog modulation, 
either as standard equipment or as an 
optional capability to the base unit. 
This could include AM, FM, ®M 
(phase modulation) and _ pulse 
modulation. Another common feature 
is a built-in attenuator which makes it possible to vary the signal’s output power. Depending on the 
manufacturer and model, output powers can range from -135 to +30 dBm. A wide range of output power is 
desirable, since different applications require different amounts of signal power. For example, if a signal has 
to travel through a very long cable out to an antenna, a high output signal may be needed to overcome the 
losses through the cable and still have sufficient power at the antenna. But when testing receiver sensitivity, a 
low signal level is required to see how the receiver behaves under low signal-to-noise conditions. 


RF signal generators are required for servicing and setting up analog radio receivers, and are used for 
professional RF applications. 


Arbitrary Waveform Generator 


An arbitrary waveform generator (AWG) is a piece of electronic test equipment used to generate 
electrical waveforms. These waveforms can be either repetitive or single-shot (once only) in which case some 
kind of triggering source is required (internal or external). The resulting waveforms can be injected into a 
device under test and analyzed as they progress through the device, confirming the proper operation of the 
device or pinpointing a fault in the device. 


Unlike function generators, AWGs can generate any arbitrarily defined wave shape as their output. 
The waveform is usually defined as a series of “waypoints” (specific voltage targets occurring at specific 
times along the waveform) and the AWG can either jump to those levels or use any of several methods to 
interpolate between those levels. 
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Because AWGs synthesize the waveforms using (baseband) digital signal processing techniques, their 
maximum frequency is usually limited to no more than a few gigahertz (~10 GHz being the latest state-of-the- 
art in 2012). 


A major difficulty in generating non-repetitive waveforms at higher frequencies with AWGs is the 
large amount of data required to describe high-frequency baseband signals. For example, a 20 gigasample/sec 
arbitrary waveform with 8 bits of resolution requires 20 GB of data to represent every | second of signal, 
regardless of that signal’s nature. Generating such large digital data streams and delivering them to the DAC 
in the AWG is an increasingly difficult problem as DAC upper frequencies continue to grow. 


AWGs, like most signal generators, may also contain an attenuator, various means of modulating the 
output waveform, and often contain the ability to automatically and repetitively “sweep” the frequency of the 
output waveform (by means of a voltage-controlled oscillator) between two operator-determined limits. This 
capability makes it very easy to evaluate the frequency response of a given electronic circuit. 


AWGs can operate as conventional function generators. These would include standard waveforms 
such as sine, square, ramp, triangle, noise, and pulse. Some units include additional built-in waveforms such 
as exponential rise and fall times, sinx/x, cardiac. Some AWGs allow users to retrieve waveforms from a 
number of digital and mixed-signal oscilloscopes. Some AWGs may display a graph of the waveform on 
their screen - a graph mode. Some AWGs have the ability to generate a pattern of words from multiple bit 
output connector to simulate data transmission, combining the properties of both AWGs and digital pattern 
generators. 


One feature of direct digital synthesizer (DDS) based arbitrary waveform generators is that their 
digital nature allows multiple channels to be operated with precisely controlled phase offsets or ratio-related 
frequencies. This allows the generation of polyphase sine waves, I-Q constellations, or simulation of signals 
from geared mechanical systems such as jet engines. Complex channel-channel modulations are also 
possible. 


Vector Signal Generators 


Modern vector signal generators 
can be seen as a hybrid of the arbitrary 


waveform generator and the analog a SS ee 
signal generator, combining a lower- —— 

bandwidth AWG ~ with analog ——S> = S555 ae 
upconversion, allowing a moderate- poe eee 3 8 ett t 9 
bandwidth (~100 MHz, circa 2012) eltettottadialentel “TS 35 39 ts 
digital signal to be upconverted to any figgii Ce LY 555 9 7) 
frequency (~50 GHz typically upper er 7/938 325 


frequency typically). 


With the advent of digital 
communications systems, it is no longer 
possible to adequately test these systems with traditional analog signal generators. This has led to the 
development of vector signal generators, also known as digital signal generators. These signal generators are 
capable of generating digitally-modulated radio signals that may use any of a large number of digital 
modulation formats such as QAM, QPSK, FSK, BPSK, and OFDM. In addition, since modern commercial 
digital communication systems are almost all based on well-defined industry standards, many vector signal 
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generators can generate signals based on these standards. Examples include GSM, W-CDMA (UMTS), 
CDMA2000, LTE, Wi-Fi (IEEE 802.11), and WiMAX (IEEE 802.16). In contrast, military communication 
systems such as JTRS, which place a great deal of importance on robustness and information security, 
typically use very proprietary methods. To test these types of communication systems, users will often create 
their own custom waveforms and download them into the vector signal generator to create the desired test 
signal. 
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DIGITAL SIGNAL PROCESSING COMPONENTS 


The goal of DSP is usually to measure, filter and/or compress continuous real-world analog signals. 
The first step is usually to convert the signal from an analog to a digital form, by sampling and then digitizing 
it using an analog-to-digital converter (ADC), which turns the analog signal into a stream of numbers. 
However, often, the required output signal is another analog output signal, which requires a digital-to-analog 
converter (DAC). Even if this process is more complex than analog processing and has a discrete value range, 
the application of computational power to digital signal processing allows for many advantages over analog 
processing in many applications, such as error detection and correction in transmission as well as data 
compression. With the increasing bandwidth and dynamic range of ADC and digital components, common 
analog RF signal processing operations such as filtering, threshold detection, and pulse compression are being 
carried out in the digital domain. Additionally new capabilities such as synthetic aperture radar (SAR), digital 
RF memory (DRFM), and space-time adaptive processing (STAP) are wholly enabled by the increasing 
power of digital processing components. 


Analog-to-Digital Converter 


An analog-to-digital converter (abbreviated ADC, A/D or A to D) is a device that converts a 
continuous quantity to a discrete time digital representation. An ADC may also provide an isolated 
measurement. The reverse operation is performed by a digital-to-analog converter (DAC). 


Typically, an ADC is an electronic device that converts an input analog voltage or current to a digital 
number proportional to the magnitude of the voltage or current. However, some non-electronic or only 
partially electronic devices, such as rotary encoders, can also be considered ADCs. 


Resolution 


The resolution of the converter indicates the number of discrete values it can produce over the range 
of analog values. The values are usually stored electronically in binary form, so the resolution is usually 
expressed in bits. In consequence, the number of discrete values available, or “levels,” is a power of two. For 
example, an ADC with a resolution of 8 bits can encode an analog input to one in 256 different levels, since 
2° = 256. The values can represent the ranges from 0 to 255 (i.e. unsigned integer) or from —128 to 127 
(1.e., signed integer), depending on the application. 


Resolution can also be defined electrically, and expressed in volts. The minimum change in voltage 
required to guarantee a change in the output code level is called the least significant bit (LSB) voltage. The 


resolution Q of the ADC is equal to the LSB voltage. The voltage resolution of an ADC is equal to its overall 
voltage measurement range divided by the number of discrete values: 


Ersr 
=r 


where M is the ADC’s resolution in bits and Egsp is the full scale voltage range (also called ‘span’). 
Egsr iS given by 


Ersa ™ Prep — Vi reftow 
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where Vaem and Veerow are the upper and lower extremes, respectively, of the voltages that can be coded. 


Normally, the number of voltage intervals is given by 
Nw 2" 4 
where M is the ADC’s resolution in bits. 
That is, one voltage interval is assigned in between two consecutive code levels. 


A typical 3 bit (2° = 8-level) coding scheme is depicted in Figure 1. 
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Figure 1. An 8-level (3 bit) ADC Coding Scheme. 


Example: 


Assume input signal x(t) = A cos(t), A=5V 

Full scale measurement range = -5 to 5 volts 

ADC resolution is 8 bits: 2° - 1 = 256 - 1 = 255 quantization levels (codes) 

ADC voltage resolution, Q =(5 V — [-5] V) / 255 = 10 V/ 255 ~ 0.039 V ~ 39 mV. 


In practice, the useful resolution of a converter is limited by the best signal-to-noise ratio (SNR) that 
can be achieved for a digitized signal. An ADC can resolve a signal to only a certain number of bits of 
resolution, called the effective number of bits (ENOB). One effective bit of resolution changes the signal-to- 
noise ratio of the digitized signal by 6 dB, if the resolution is limited by the ADC. Ifa preamplifier has been 
used prior to A/D conversion, the noise introduced by the amplifier can be an important contributing factor 
towards the overall SNR. 
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Accuracy 


An ADC has several sources of errors. Quantization error and (assuming the ADC is intended to be 
linear) non-linearity are intrinsic to any analog-to-digital conversion. There is also a so-called aperture error 
which is due to a clock jitter and is revealed when digitizing a time-variant signal (not a constant value). 


These errors are measured in a unit called the least significant bit (LSB). In the above example of an 
eight-bit ADC, an error of one LSB is 1/256 of the full signal range, or about 0.4%. 


Sampling Rate 


The analog signal is continuous in time and it is necessary to convert this to a flow of digital values. 
It is therefore required to define the rate at which new digital values are sampled from the analog signal. The 
rate of new values is called the sampling rate or sampling frequency of the converter. 


A continuously varying band limited signal can be sampled (that is, the signal values at intervals of 
time T, the sampling time, are measured and stored) and then the original signal can be exactly reproduced 
from the discrete-time values by an interpolation formula. The accuracy is limited by quantization error. 
However, this faithful reproduction is only possible if the sampling rate is higher than twice the highest 
frequency of the signal. This is essentially what is embodied in the Shannon-Nyquist sampling theorem. 


Oversampling 


Usually, for economy, signals are sampled at the minimum rate required, with the result that the 
quantization noise introduced is white noise spread over the whole pass band of the converter. Ifa signal is 
sampled at a rate much higher than the Nyquist frequency and then digitally filtered to limit it to the signal 
bandwidth there are the following advantages: 


e Digital filters can have better properties (sharper roll-off, phase) than analog filters, so a sharper anti- 
aliasing filter can be realized and then the signal can be down-sampled giving a better result 

e A 20-bit ADC can be made to act as a 24-bit ADC with 256 oversampling 

e The signal-to-noise ratio due to quantization noise will be higher than if the whole available band had 
been used. With this technique, it is possible to obtain an effective resolution larger than that 
provided by the converter alone. 

e The improvement in SNR is 3 dB (equivalent to 0.5 bits) per octave of oversampling which is not 
sufficient for many applications. Therefore, oversampling is usually coupled with noise shaping. 
With noise shaping, the improvement is 6L+3 dB per octave where L is the order of loop filter used 
for noise shaping. e.g. - a 2nd order loop filter will provide an improvement of 15 dB/octave. 


Digital to Analog Converter (DAC) 


Digital-to-analog converters (DACs) perform the inverse function of the ADC. As such, the 
aforementioned principles of accuracy, resolution, sampling and oversampling, etc. apply equivalently. 
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Field-Programmable Gate Array (FPGA) 


A field-programmable gate array (FPGA) is an integrated circuit designed to be configured by the 
customer or designer after manufacturing—hence “field-programmable.” The FPGA configuration is 
generally specified using a hardware description language (HDL), similar to that used for an application- 
specific integrated circuit (ASIC). Circuit diagrams were previously used to specify the configuration, as they 
were for ASICs, but this is increasingly rare. FPGAs can be used to implement any logical function that an 
ASIC could perform. The ability to update the functionality after shipping, partial re-configuration of a 
portion of the design and the low non-recurring engineering costs relative to an ASIC design (notwithstanding 
the generally higher unit cost), offer advantages for many applications. 


FPGAs contain programmable logic components called “logic blocks,” and a hierarchy of 
reconfigurable interconnects that allow the blocks to be “wired together”—somewhat like many (changeable) 
logic gates that can be inter-wired in (many) different configurations. Logic blocks can be configured to 
perform complex combinational functions, or merely simple logic gates like AND and XOR. In most FPGAs, 
the logic blocks also include memory elements, which may be simple flip-flops or more complete blocks of 
memory. 


FPGAs are becoming increasingly more popular for implementing RF signal processing functions 
such as signal compression (matched filtering), channel selection, modulation / demodulation, etc. 
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MICROWAVE MEASUREMENTS 


Measurement Procedures 


Calculate your estimated power losses before attempting to perform a measurement. The ideal input 
to a measurement device is in the 0 to 10 dBm (1 to 10 mW) range. 


Linearity Check 


To verify that a spectrum measurement is accurate and signals are not due to mixing inside the 
receiver, a linearity check should be performed, i.e., externally insert a 10 dB attenuator - if measurements are 
in the linear region of the receiver, all measurements will decrease by 10 dB. If the measurements decrease 
by less than 10 dB, the receiver is saturated. If the measurements disappear, you are at the noise floor. 


Half-Power or 3 dB Measurement Point 

To verify the half power point of a pulse width measurement on an oscilloscope, externally insert a 
3 dB attenuator in the measurement line, and the level that the peak power decreases to is the 3 dB 
measurement point (Note: you cannot just divide the peak voltage by one-half on the vertical scale of the 
oscilloscope). 
VSWR Effect on Measurement 

Try to measure VSWR (or reflection coefficient) at the antenna terminals. Measuring VSWR of an 


antenna through its transmission line can result in errors. Transmission lines should be measured for insertion 
loss not VSWR. 


High Power Pulsed Transmitter Measurements 


When making power measurements on a high power pulsed transmitter using a typical 40 dB 
directional coupler, an additional attenuator may be required in the power meter takeoff line, or the power 
sensor may be burnt out. 

For example, assume we have a | megawatt transmitter, with PRF = 430 pps, and PW = 13 us. 
Further assume we use a 40 dB directional coupler to tap off for the power measurements. The power at the 
tap would be: 

10 log(P,) - 10 log(DC) - Coupler reduction = 

10 log(10’mW) - 10 log(13x10°)(430) - 40 dB = 

90 dBm - 22.5 dB - 40 dB = 27.5 dBm (too high for a power meter) 


Adding a 20 dB static attenuator to the power meter input would give us a value of 7.5 dBm or 
5.6 mW, a good level for the power meter. 
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High Power Measurements With Small Devices 


When testing in the presence of a high power radar, it is normally necessary to measure the actual 
field intensity. The technique shown in Figure 4, in Section 6-7, may not be practical if the measurement 
device must be small. An alternate approach is the use of a rectangular waveguide below its cutoff frequency. 
In this manner, the “antenna” waveguide provides sufficient attenuation to the frequency being measured so 
it can be coupled directly to the measurement device or further attenuated by a low power attenuator. The 
attenuation of the waveguide must be accurately measured since attenuation varies significantly with 
frequency. 
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ELECTRO-OPTICS AND IR 
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ELECTRO-OPTICAL SYSTEMS AND EW COUNTERMEASURES 


INTRODUCTION 


The development of infrared countermeasures and the evaluation of their performance against 
threat missiles is a broad, complex technical field. Much of the detailed information about the threats to 
be countered and the characteristics of the countermeasures themselves is understandably sensitive, 
beyond the limitations of this document. More detailed information can be requested, provided the 
requesting organization has the necessary clearance and need to know. Such requests will be considered 
on a case-by-case basis. Information will be provided only upon written concurrence of the controlling 
Government organization. 


There are many electro-optical (EO) electronic warfare (EW) systems, which are analogous to 
radio frequency (RF) EW systems. These EO EW systems operate in the optical portion of the 
electromagnetic spectrum. Electro-optics (EO), as the name implies, is a combination of electronics and 
optics. By one definition EO is the science and technology of the generation, modulation, detection and 
measurement, or display of optical radiation by electrical means. Most infrared (IR) sensors, for example, 
are EO systems. In the popularly used term “EO/IR,” the EO is typically used to mean visible or laser 
systems. The use of EO in this context is a misnomer. Actually, almost all “EO/IR” systems are EO 
systems as defined above. Another often-used misnomer is referring to an EO spectrum. EO systems 
operate in the optical spectrum, which is from 0.01 to 1000 micrometers. EO systems include, but are not 
limited to, lasers, photometry, infrared, and other types of visible, and UV imaging systems. 


Within the broad field of Electronic Warfare, electro-optical systems are prevalent for 
communication systems and offensive and defensive applications. Lasers have been used extensively for 
weapons guidance purposes, warhead fuzing applications, targeting systems and other offensive weapons 
related purposes. Understanding electro-optical and radiometric principles and sensors is critical to the 
development of vehicle survivability systems. These principles range from signature reduction and 
camouflage to active countermeasure systems such as lamp-based and laser jammers to passive threat 
warning systems and expendable flare decoys. 


Although military systems operate in many portions of the electro-optical spectrum, the infrared 
is of paramount importance for remote detection systems and weapons applications. Missile seekers, 
Forward Looking Infrared (FLIR) systems, and Infrared Search and Track Systems all operate in the 
infrared portion of the spectrum. 


OPTICAL SPECTRUM 


The optical spectrum is that portion of the electromagnetic spectrum from the extreme ultraviolet 
(UV) through the visible to the extreme IR. Figure 1 shows the optical spectrum in detail. The end points 
of the optical spectrum are somewhat arbitrary. 


IR spectrum terminology has also varied through the years, with near (near visible), or short- 
wavelength infrared (SWIR) being on the high frequency end. Then as frequency decreases the spectrum 
is followed by intermediate or mid-wavelength infrared (MWIR), then far or long-wavelength IR 
(LWIR), and finally extreme IR. 
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Figure 1. Optical Spectrum. 


RADIOMETRIC QUANTITIES AND TERMINOLOGY 


The common terms used to describe optical radiation are the source parameters of power, radiant 
emittance (older term) or radiant exitance (newer term), radiance, and radiant intensity. They refer to 
how much radiation is given off by a body. The parameter measured by the detector (or collecting 
object/surface) is the irradiance. Any of these quantities can be expressed per unit wavelength in which 
case the subscript is changed from e (meaning energy derived units) to 4 and the term is then called 
“Spectral ...X...”, i.e. I, is radiant intensity, while I, is spectral radiant intensity. These quantities in terms 
of currently preferred “Systéme International d’ Unités” (SI units) are defined in Table 1. 


Table 1. Radiometric SI Units. 


Symbol 
PQ [Radiant Energy [SSS Gos 
— Radiant Power (or flux) Rate of transfer of radiant energy 


emitted from a surface 
per unit projected area 


rier me |r 
from a point source 
ae 
incident upon a surface 


Spectral ... (Quantity) per unit wavelength interval (Units) nm’! or pm! 


a X, 1s generalized = each unit on a per wavelength basis; for example, L, would be called 
“spectral radiance” instead of radiance. 
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In common usage, irradiance is expressed in units of Watts per square centimeter and 
wavelengths are in wm instead of nanometers (nm). Other radiometric definitions are shown in Table 2. 


Table 2. Other Radiometric Definitions. 


Symbol 
| a | Absorptance' | =(*) absorbed / (*) incident 
|p | Reflectance |p = (*) reflected / (*) incident 


T= (*) transmitted / (*) incident 


= Emissivity € =(*) of specimen / numeric 
(*) of blackbody @ same temperature 


Where (*) represents the appropriate quantity Q, ®, M, E, or L 
Note (1) Radiant absorptance should not be confused with absorption coefficient. 


PHOTOMETRIC QUANTITIES 


Whereas the radiometric quantities ®., M., I., Le, and E, have meaning throughout the entire 
electromagnetic spectrum, their photometric counterparts ®,, M,, I,, Ly, and E, are meaningful only in the 
visible spectrum (0.38 pm thru 0.78 pm). 


The “standard candle” was redefined as the new candle or candela (cd). One candela is the 
luminous intensity of 1/60th of 1 cm* of the projected area of a blackbody radiator operating at the 
temperature of the solidification of platinum (2045 °K). By definition, the candela emits one lumen (Im) 
per steradian. 


Table 3 displays the photometric quantities and units. These are used in dealing with optical 
systems such as aircraft television camera systems, optical trackers, or video recording. 


Table 3. Photometric SI Units. 


a |_lumen sec_(Im s) | 
or Luminous Power luminant energy 
Luminous Exitance Luminant power per unit area 
or flux density emitted from a surface 
(formerly luminous emittance) 
Luminance Luminous flux per unit solid nit (nt) or 


(formerly brightness) angle per unit projected area candela / m* 
or Im/sr-m* 


(formerly candlepower) angle from a point source or |m/sr 
ein | dargensnuce | ks 
(formerly illumination) ween eauie a surface or lm/m°* 


Luminous | Luminousefficacy Im | Im/w Ww 


Table 4 displays conversion factors for commonly used illuminance quantities. 


Table 4. Illuminance Conversion Units. 


Footcandle (fe) Phot (ph) 
| Tux (Im m”) a 0.0929 
1 footcandle (Im ft") 10.764 SS ae 0. 001076 


[pot (im em”) =o 


THE BASIC PRINCIPLES 

The processes of absorption, SET Gamer. P 
reflection (including scattering), and Transmittance, t 
transmission account for all incident radiation 
in any particular situation, and the total must 
add up to one in order that energy be Absorptance, ot 
conserved: 


Incident Radiation 


+p+T=1 hi in Fi 2: te : 
al an sen gangs Figure 2. Radiation Incident on a Body. 
If a material is opaque (no 
transmission), then: absorption + reflection = 1 


In addition to the above processes, optical (including IR) radiation interacts with matter the same 
as radiation in any other part of the spectrum, including: 


Diffraction — around edges 

Emission — from matter by conversion from another form of energy 

Interference — constructive and destructive 

Refraction — bends when passing between two media with different 

propagation speeds (Snell’s Law) 

5. Scattering — when interacts with particles whose size approaches length of the wave 
6. Polarized - electric field is partially polarized by reflection from dielectric 


paeneth 


STERADIAN — SOLID ANGLE 


Of significance to many terms and units in radiometric calculations is the solid angle. Figure 3 is 
a pictorial depicting the relationship of area, distance, and solid angle. By definition, the ratio of area on 
the surface of a sphere to the square of distance (the radius) is the unit less parameter solid angle, or 
steradian in the SI system of units. Solid angle is usually abbreviated as “sr” or given the Greek letter, Q. 
The steradian is a dimensionless quantity in radiometric calculations. 
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Solid angle (Q) = Area / Distance*2 


Source Receiver 


Distance 


Figure 3. Solid Angle. 


A sphere contains a solid angle of 47 steradians; a hemisphere contains 27 steradians, and so on. 
The area is a curved surface, but in most applications, the solid angles are sufficiently small that the area 
can be approximated as a plane. Also, for small angles, the solid angle in steradians is approximately 
equal to the product of two plane angles in radians. 


CONVERSIONS 


IR wavelengths are typically expressed in pm, visible wavelengths in wm or nm, and UV 
wavelengths in nm or angstroms. Table 5 lists conversion factors for converting from one unit of 
wavelength to another. The conversion is from column to row. For example, to convert from pm to nm, 
multiply the value expressed in wm by 10°. IR wavelengths are also sometimes expressed in a frequency- 
like unit called wavenumbers or inverse centimeters. A wavenumber value can be found by dividing 
10,000 by the wavelength expressed in ym. For example, 2.5 um converts to a wavenumber of 4000 or 
4000 inverse centimeters (cm). 


Table 5. Wavelength Conversion Units. 


From -> Angstroms - A 


Multiply b 
To get 1 penn 


Ee 


sires] 10° 


BASIC RADIANT POWER RELATIONSHIPS 


Radiant intensity is the most commonly used term to describe the radiant power of a source per 
unit solid angle. Radiant Intensity offers the advantage of being a source term, like radiance, that is not 
related to the size of the radiating source. In practice, radiant intensity is a derived term and is not 
directly measurable. If the Instantaneous Field of View (IFOV), which represents the smallest optical 
resolution element of a remote sensor, subtends an angle smaller than the size of the radiating source, the 
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sensor responds directly to radiance. If the IFOV of the sensor subtends an angle larger than the radiating 
source, the sensor responds to irradiance. The relationship among radiant intensity, radiance, and 
irradiance is shown in the following equation: 


[2 kD = 2 = 14210)" 


A 
Q 
Where: 

I= Intensity. Radiant intensity is the target source power per unit solid angle, in Watts/steradian. 


E = Irradiance. Irradiance is the received power density in Watts/cm2 incident on a distant 
sensor. Irradiance is the quantity measured or detected by a distant sensor where the target 
is not spatially resolved (i.e., where the target subtends an angle smaller than the resolution 
or field of view of the instrument.) 


L = Radiance. Radiance is the intensity per unit area of source, in W/cm?/steradians. Radiance is 
the quantity measured by a camera or imaging system, where the target is optically resolved 
(i.e., where the target subtends an angle much greater than the resolution or instantaneous 
field of view of the imager.) 


A= Area. Area is the cross-sectional or projected area of the target in cm’. 


D = Distance. Distance between the target and sensor in cm. 


Q = Solid angle subtended by the target in steradians. Solid angle appears directly or indirectly in 
many infrared quantities. The solid angle subtended by a source is the ratio of the source 
area to the square of distance. 


All remote sensors receive energy from a source through an atmospheric path. The atmosphere 
attenuates the propagation of energy due to scattering, absorption, and molecular rotation and vibration, 
depending on the wavelengths involved. The atmosphere itself also radiates. All incident energy on a 
remote sensor, except as received under vacuum conditions, is detected through the atmosphere. The 
term apparent is applied to a radiometric quantity to acknowledge the presence of atmospheric effects. A 
remote sensor, responding the radiance of a source over an atmospheric path, responds to apparent 
radiance. 


Real sensors do not respond uniformly to energy. Sensors have non-uniform spectral and spatial 
response due to many factors, including detector and optical characteristics. All energy received by the 
detector is spectrally weighted by the spectral response of the instrument. The term effective is applied to 
acknowledge the non-uniform response of the instrument. 


Outside of a vacuum, all radiation incident on a remote sensor is attenuated by atmospheric 
effects such as scattering and absorption. Where the atmosphere absorbs, it also emits. Path radiance is 
the term applied to the contribution of the atmospheric path to the received radiation. The term apparent 
is applied to radiometric quantities to acknowledge the influence of the atmosphere on the received 
radiation. 


DOMAINS, DISTRIBUTIONS, AND SENSOR RESPONSE 


Radiant power that is emitted or reflected from a source is distributed across multiple dimensions 
or domains. The three domains that are most important to radiometric applications are spectral (Figure 4), 
spatial (Figure 5), and temporal (Figure 6). Knowing how the radiant power from a source is distributed 
across each domain is important to understanding performance of an EW system, whether it be a sensor, a 


weapon, or a countermeasure. 
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Figure 4. Sample Spectral Distribution of a Solid Material. 
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In the spectral domain, radiation is distributed as a function of wavelength (or 
wavenumber). Radiation from solid materials is distributed as a continuum in 
accordance with Planck’s formula. The graph above shows the spectral distribution 
of radiation from a 600 degree Celsius blackbody after passage through the 
atmosphere. Radiation from gases appears at specific wavelength “lines” 
corresponding to molecular resonances. 
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In the spatial domain, radiation is distributed as a function of angle, position, size, 
shape, or orientation. The graph above shows the radiance of a circular target as 
viewed by an imaging system. 


Figure 5. Sample Spatial Distribution of a Circular Target Image. 


L(t) 


Radiance (W/sr/cm?/sec) 


Time (seconds) 


In the temporal domain, radiation is distributed as a function of time (or frequency). 
Most IR target sources, such as aircraft and ground vehicles, change slowly with time 
and can be considered steady state for measurement purposes. However, IR 
countermeasures systems and devices, such as jammers and decoy flares, have high 
frequency content that must be considered in their design and effectiveness 
assessment. 


Figure 6. Sample Temporal Distribution of a Modulated Source. 


All electro-optical sensors have some sensitivity to how radiation is distributed across the different 
domains. This sensitivity or response takes the following forms: 


1. Spectral response: 


a. 


May be broad in the case of a radiometer or imager, or narrow in the case of a 
spectrometer where response takes the form of resolution. 


Spectral response is chosen to exploit particular spectral features of interest in a target. 


Non-uniformity of spectral response can have a significant effect on the performance of 
sensor. 


2. Spatial response: 


a. 


May be broad in the case of a radiometer or spectrometer, where spatial response takes 
the form of sensitivity across the sensor’s FOV. In the case of an imager, the spatial 
response may be narrow because spatial response takes the form of the resolution or 
IFOV. 


Required spatial resolution is defined by the size and radiant power of the source, the 
distance between the source and the target, and by the sensitivity of the sensor. 
Non-uniformity of spatial response can have a significant effect on the performance of 
sensor. 

Response to radiation from the background within the FOV is primarily a spatial 
response issue and can be significant to sensor performance. 


3. Temporal response: 


a. 


b. 


Takes the form of bandwidth or, in the case of a digital system, of sampling frequency. 
Unlike spectral and spatial response, temporal response includes the response time of the 
detector and all of the electronics, data transfer time, and processing time for a sensor. 
Non-uniformity across a region is usually not a concern. Temporal response is usually 
uniform for target frequencies that fall well below the low-pass or Nyquist breakpoints. 


Sensors respond to received radiant power by integrating the power distribution in each domain 
under the corresponding response curve. Sensors respond in multiple domains, so output is proportional 
to a multi-dimensional, weighted integral. Figure 7 illustrates response-weighting, or convolution, of 
radiation with instrument response in the spectral domain. The concept applies equally in the spatial 


domain. 


Response Weighting in the Spectral Domain 
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Non-uniform sensor response across a domain distorts the distribution of received radiant 
power by weighting the radiation at some wavelengths differently than others. Instrument 
output is proportional to the integral of this weighted product, which makes instrument 
response shape an embedded part of both the measurement and the calibration. Some 
consequences of non-uniform response are: 


Y/, 


e Two different sources with identical power, but different distributions will 
produce different measurement values. 


If two different sources (such as the calibration and the target) have similar 
relative power distributions, the relative weighting by the instrument will be the 
same for both sources, so the shape and degree of non-uniformity has little or no 
effect. This will be discussed in more detail later as a key strategy in calibration 
to reduce measurement uncertainty. 


Figure 7. Response-Weighting in the Spectral Domain. 


The consequence of instrument output being proportional to multiple weighted integrals is that 
the characteristics of the instrument affect the measured value in ways that cannot be easily extracted or 
corrected. Understanding non-uniformity in sensor response is critical to understanding performance and 
evaluating the effectiveness of the system. 
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INFRARED SOURCE CHARACTERISTICS 


Reflectance 


Reflectance is generally categorized as either specular (mirror-like) or diffuse (scattered by 
reflection from a rough surface). Most surfaces exhibit both types of reflection, but one typically 
dominates. Reflections from smooth surfaces are specular. Reflectance is a unitless quantity between 
zero and one that is the ratio of reflected power to the incident power. Reflectance varies with angle from 
the normal and with wavelength. 


Diffuse reflectors scatter incident radiation broadly. Johann Heinrich Lambert described an ideal 
diffuse reflector in which the intensity of reflected rays is distributed as a cosine of the angle from the 
normal, regardless of the angles of the arriving incident rays. Such a surface is described as Lambertian. 
The same relationship applies to a diffuse source. If the source is perfectly diffuse, the radiance is 
independent of the viewing angle because the projected area of the source also varies as a cosine function 
of the angle from normal. 


While no surface is perfectly diffuse, standard paint on most aircraft, for example, is near enough 
for at least a first approximation. Significant effort has gone into measuring and describing surface 
properties of military vehicles to support modeling and simulation activities. Bidirectional Reflectance 
Distribution Function (BRDF) is defined as the ratio of the reflected radiance to the incident irradiance at 
a wavelength, A. 


The BRDF provides a complete description of the reflectance properties of a surface. 
Measurements of BRDF are made in specially equipped optical laboratories. For aircraft, a typical use of 
BRDF data is in computer models that predict the reflections of the earth and sun from the aircraft 
fuselage and wings. 


Emissivity 


Emissivity is a unitless quantity that is a measure of the efficiency of a surface as an absorber or 
emitter. Emissivity is expressed as a number between 0.0 and 1.0. According to Kirchoff’s Law, for an 
opaque object in thermal equilibrium, i.e., no net heat transfer, the emissivity equals the absorptance. In 
other words, a perfect emitter is also a perfect absorber. This ideal emitter is known as a blackbody. A 
surface with an emissivity of 1.0 emits the maximum radiation that Planck’s Law allows. A body for 
which the emissivity is constant with wavelength but less than 1.0 is commonly known as a graybody. 
Planck’s equation is typically expressed for an ideal blackbody emitter, but multiplying the blackbody 
expression by the emissivity term expresses the spectral distribution of power for a graybody. 


Electromagnetic (EM) radiation, including infrared radiation, can be characterized by amplitude, 
frequency (or wavelength), coherency, and polarization properties. Amplitude refers to the magnitude of 
the electromagnetic wave. Coherency refers to the degree in which the electromagnetic waves maintain a 
constant phase difference, both spatially and temporally. Polarization is a description of the orientation of 
the wave’s propagation perpendicular to the direction of travel. Like all electromagnetic radiation, 
infrared radiation travels as an EM field with the propagation velocity of the speed of light in a vacuum, 
and slower through air and other dielectrics. , Infrared radiation also exhibits both wave and particle 
properties. Which property is used depends on the application: Waves are used for applications 
involving propagation and geometrical optics, while particles (photons) are used for most detector 
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applications. The energy of a photon is inversely proportional to its wavelength (ic/A) where h is the 
Planck’s constant, and c is the speed of light. 


Infrared radiation also interacts with matter in a variety of ways: 


* Reflects — wave is reflected from a surface. 

¢ Refracts — direction of wave bends when passing between two transparent media with 
different propagation speeds. 

* Scatters — when interacts with particles whose size approaches the wavelength of the 
radiation. 

¢  Diffracts — around edges of an obstruction. 

¢ Interferes — constructively and destructively. 

¢ Absorbs — when absorbed by matter, radiation is (usually) converted into heat energy. 

¢ Emits — radiation is emitted from matter by conversion from another form of energy. 

¢ Transmitted — propagates through a transparent medium (or vacuum). 


Plank’s Law: 


Infrared is directly related to the heat radiated from matter. Anything with a temperature above 
absolute zero (-273.15 degrees Celsius) radiates in the infrared. Planck’s Law, discovered by German 
Physicist Max Planck, mathematically describes the distribution of radiant power across the spectrum for 
a given temperature. The form presented below calculates source radiance in Watts/sr/em’/ 1: 


i= Ci Where: C, = 2mc*h = 3.7415 x 10E+04 W cm” p* 
a i) 7 Cy = ch/k = 1.4389E+04 pK 
c = speed of light; h = Plank’s constant; k = Boltzmann’s constant 


With 4 in p and T in Kelvin (= °C + 273.15) 


The behavior of Planck’s curve with temperature is fundamental to every infrared detection 
scenario. Figure 8 shows Planck’s equation for a single temperature. The shape of this curve resembles a 
wave of water, with a steep rise in power on the short wavelength side of the peak and a tail off on the 
long wavelength side. 
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As temperature increases, 
Planck’s curve translates: 

(1) upward (greater power) and 
(2) toward shorter wavelengths. 


Radiant Power —P 


Wavelength ————_> 


Figure 8. Temperature Effects and Power Distribution. 


When temperature increases, two significant changes in power distribution occur and are 
governed by the following two relationships: 


Stefan-Boltzmann Law: 


The total power under the curve increases proportionally to the fourth power of the temperature. 
According to the Stefan-Boltzmann law, the total radiant emittance (power) of a blackbody is: 


2 Ke 
M= oT" Where: o= = - = 5.67 x 10° Watts cm? ° K* 
Cc 
and T is in Kelvin 


This is Plank’s radiation law integrated over all values of i. 


Wein’s Displacement Law 
The peak emission translates toward shorter wavelengths. 


Wein’s displacement law takes the derivative of the Plank’s law equation to find the wavelength 
for maximum spectral exitance (emittance) at any given temperature: 


Amax = 2897.8 /T where T = temperature is in Kelvin 


The surface of the sun radiates with a spectral distribution like that of a 5900 Kelvin source. In 
accordance with Wein’s Law, the wavelength at which the radiation for a 5900 Kelvin source peaks is 
approximately 490 nanometers. The maximum sensitivity of the day-adapted human eye (photopic) 
occurs at about 555 nanometers, which happens to be in a highly transparent region of the atmosphere. In 
other words, the temperature of our sun and the transmission of our atmosphere are conveniently matched 
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to the response of the human eye. Figure 9 shows the relationship between the response of the human eye 
and the spectral distribution of solar irradiance. 
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Figure 9. Power Distribution of the Sun Related to the Human Eye. 


— Radiant Power 


Unlike other electromagnetic radiation, the peak radiation from objects at the temperature of the 
earth, and of humans, vehicles, aircraft, etc., lies at infrared wavelengths. This makes the infrared portion 
of the spectrum militarily important. 


For detection of an object, whether it is with the human eye or with an electro-optical sensor, it is 
not where the maximum emissions occur in the spectrum that is important. It is where the maximum 
difference between the target and background lies that is most significant. 


The absolute signature of a source or target is the power radiated and reflected by the target 
without influence from background radiation. Absolute signature can be measured with an instrument 
such as an imaging camera at close range, producing highly resolved IR imagery. The difference between 
radiation from a target and its background is its contrast. Contrast is the target signature relative to a 
specific background. Contrast irradiance is the quantity detected by any remote sensor or missile. 
Contrast varies greatly with background conditions. 


Figure 10 shows several different types of source distributions encountered by infrared sensors. 
Most targets of military interest are a complex combination of spectral contributions from a variety of 
sources. For example, the signature of an aircraft can typically be described by the contributions from 
airframe, hot engine parts, and plume. 
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Figure 10. Spectral Distribution of Various Targets. 
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ATMOSPHERIC TRANSMISSION 


The radiation emitted or reflected from the targets and backgrounds must pass through the 
intervening atmosphere before reaching the detection system. The radiation is absorbed and re-emitted by 
molecular constituents of the atmosphere and scattered into and out of the path by various aerosol 
components. 


Figure 11 reveals the presence of atmospheric windows, i.e. regions of reduced atmospheric 
attenuation. IR detection systems are designed to operate in these windows. Combinations of detectors 
and spectral bandpass filters are selected to define the operating region to conform to a window to 
maximize performance and minimize background contributions. 
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Figure 11. Atmospheric Transmission Over | NM Sea Level Path. 
The molecules that account for most of the absorption in the IR region are water, carbon dioxide, 


nitrous oxide, ozone, carbon monoxide, and methane. Figure 12 shows an expanded view of the infrared 
portion of the spectrum. 
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Figure 12. Transmittance of Atmosphere Over | NM Sea Level Path (Infrared Region). 


The transmission in a window is greatly dependent on the length and characteristics of the path. 
As path length increases, absorption gets deeper and broader. Water vapor also has a significant effect 
overall on transmission through the atmosphere. High relative humidity attenuates transmission at all 
optical wavelengths. 


Since water vapor 100 ; 
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altitude, transmission generally 57k 30k 
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does not affect transmission of = , 
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fidelity atmospheric models. Wavelength (Microns) 
One of the most commonly 


used tools is MODTRAN™ : : ; . 
(MODerate Resolution Figure 13. Transmittance at Various Altitudes. 


Atmospheric TRANsmission). 


MODTRAN™ models atmospheric propagation of EM radiation from 0.2 to 100 um. MODTRAN was 
developed by Spectral Sciences Inc. and the United States Air Force Research Laboratory. 
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ELECTRO-OPTICAL COMPONENTS AND SENSORS 


Almost all IR instruments, missiles, search systems, etc. have similar functional components. 
Basic components typically include: 


e Optics - Reflective or refractive lenses to: 
o Collect radiation. Irradiance (power density) is increased by collecting radiation over a 
large area and focusing down to a small area. 
o Form or focus an image that will be used to extract information about the target. 


e Filter(s) - Spectral and spatial filters to distinguish target from background and to extract 
o Target information. 
o Spectral filters restrict sensitive wavelength range. 
o A spatial filter separates image information by features such as size or position. 


e Detector - A transducer to convert received radiation to an electrical signal for processing. 


e Electronics - Used to amplify and condition the detector signal and perform some action, such 
as controlling a servo for tracking and guidance or recording the received information. In 
addition to the above, the optical head may also contain a window to protect the electronics and 
an output unit consisting of indicators or displays. 


Windows / Domes / Lens Materials 


For most applications of EO systems in EW the detection system is protected from the 
environment by a window or dome of optically transmissive material. The window operates both as a 
weather seal and, in some cases, helps to define the spectral response region of the system. In some cases 
the window functions as a lens. 


IR energy interacts with matter in ways we associate with light (reflection, refraction, and 
transmission). Lower energy of IR photons results in different optical properties than light. For example: 


e Glass and water are not transparent to wavelengths longer than about 3 microns. 
e Silicon and germanium are highly transparent to infrared radiation, but are opaque to visible 
light. 


Transmission bands of representative window or lens materials are shown in Figure 14. The end 
points depicted are for the 10% transmission wavelengths. Not shown in Figure 14 are the various UV 
transmissive glasses such as Pyrex, Corex, and Vycor or Amorphous Material Transmitting IR radiation 
(AMTIR) which are various combinations of Ge-As-Se (AMTIR-1), As-Se (AMTIR-2, 4, & 5), Ge-Sb-Se 
(AMTIR-3), As-S (AMTIR-6). 
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Figure 14. Transmission of Selected Window / Lens Materials. 


Objective Lens 


The objective lens is the first optical element in a lens in a typical sensor or missile seeker. The 
objective lens serves two main functions: 


e Collect radiation (i.e., multiply irradiance (power density) by collecting over a large area and 


focusing onto a small area) 
e Form an image of the target scene onto a filter and detector array. 


Lens Types 


Lenses for the IR can be either refractive or reflective. Refractive optics are “straight through” 
lenses, with the light never making large bends as shown in Figure 15. 
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Figure 15. Refractive Lens. 


A common reflective design used in many missiles is the Cassegrain. The Cassegrain design 
shown in Figure 16 is compact in size for its focal length. 
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Figure 16. Cassegrain Lens. 


Optical Filters 

Filters may be divided into two major categories: (1) spectral and (2) spatial. 

Most optical radiation detectors have a wider sensitivity band than desired for the particular 
application. Spectral filters restrict sensitive wavelength range. Reasons for filtering include: 


enhancement of target-to-background contrast, avoidance of unwanted plume emissions and/or 
atmospheric absorption regions, and extraction and measurement of target spectral features. 
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To further define the system sensitivity, band interference filters or absorption filters are used. 
An absorption filter is a bulk material with a sharp cut-on or cut-off in its transmission characteristic. A 
cut-on and a cut-off filter can be combined to make a bandpass filter. By selecting absorption 
characteristics of absorption filters combined with the response of a detector, the desired system response 
can be obtained. An interference filter is composed of dielectric coatings on an appropriate substrate 
combined in such a way to produce cut-on, cut-off, or bandpass filters. Interference filters allow more 
control of the final response characteristics and smaller elements. See Figure 17. 
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Figure 17. Spectral Bandpass Filter. 


Most spectral filters are of the thin-film interference type. Layers of dielectric material are 
vacuum deposited on a substrate window material. Typical substrate materials in IR are sapphire, silicon, 
and germanium. Thickness of deposited layers designed to have constructive interference to pass desired 
radiation at desired wavelengths and destructive interference to block undesired wavelengths Besides 
spectral filters, EO system optics often have antireflection (or AR) coatings to eliminate or greatly reduce 
unwanted reflections between optical elements. 


A spatial filter separates information in a scene image by features such as size or position. Spatial 
filters take a variety of forms. Some common types and their functions include: 


e Field stop: limits an instrument’s field of view. Blocks unwanted sources (such as sun) outside 
nominal field of view. 

e Mechanical modulator or “chopper.” 

e Reticle: A mechanical modulator used in many missile designs. Usually discriminates against 
extended sources (such as background) in favor of “point” target sources and provides target 
directional information from modulation phase. 


Detector Coolers 


Many IR detectors have to be cooled for proper operation. Most systems use closed-cycle coolers 
or thermoelectric coolers. Thermoelectric coolers use the Peltier effect, which produces a reduced 
temperature by passing a d-c current through a thermoelectric junction. Multi-stage coolers can cool a 
detector down to below 200°K. Closed-cycle coolers typically are of the Stirling cycle design and utilize 
the expansion of a gas (helium) to cool a cold finger attached to the detector. These generally operate at 
liquid nitrogen temperature (77°K). 
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Detectors 


A detector is a transducer that transforms electromagnetic radiation into a form, which can be 
more easily detected. In the detectors of interest to EW the electromagnetic radiation is converted into an 
electrical signal. In some systems the signal is processed entirely within the system to perform its 
function. In others the signal is converted to a form to allow the human eye to be used for the final 
detection and signal analysis. 


Detectors are transducers than convert optical radiation into electrons. The physical effects by 
which electromagnetic radiation is converted to electrical energy are divided into two categories: photon 
effects and thermal effects. EW systems primarily use detectors dependent on photon effects. These 
effects can be divided into internal photo effects and external photo effects. 


The external photo effect is known as photoemission. In the photoemissive effect, photons 
impinging on a photocathode drive electrons from its surface. These electrons may then be collected by 
an external electrode and the photocurrent thus obtained is a measure of the intensity of the received 
radiation. 


Internal photoeffects of interest are the photoconductive effect and the photovoltaic effect. In the 
photoconductive effect, absorbed photons cause an increase in the conductivity of a semiconductor. The 
change is detected as a decrease in the resistance in an electrical circuit. In the photovoltaic effect, 
absorbed photons excite electrons to produce a small potential difference across a p-n junction in the 
semiconductor. The photovoltage thus produced may be amplified by suitable electronics and measured 
directly. 


Thermal detectors respond directly to heat. Examples of these devices include bolometers, 
thermopiles, and pyroelectric detectors. The pyroelectric effect is an example of the thermal effect. The 
pyroelectric effect is a change in polarization in a crystal due to changes in temperature. Radiation falling 
on such a crystal is detected by observing the change in polarization as a build up of surface charge due to 
local heating. When coated with a good black absorber, the crystal will be sensitive to a wide band of 
wavelengths. 


Figure 18 shows the spectral sensitivity range of typical detectors using these effects. 
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Figure 18. Spectral Range of Various Detectors. 
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Detector Types 


Photoconductive detectors operate as resistors in a circuit. The resistance of the detector changes 
as the radiation incident on its surface changes. For EW applications, the most photoconductive detector 
types include: Indium Antimonide (InSb), which can also be operated in photovoltaic mode; Gallium 
Arsenide (GaAs); Lead Sulfide (PbS); and Lead Selenide (PbSe). 


Photovoltaic detectors, the most common detectors used in modern EW and military sensor 
applications, produce a voltage that is proportional to the incident radiation. Common examples of 
photovoltaic detectors are Indium Antimonide (InSb) and Mercury Cadmium Telluride (HgCdTe). Both 
of these detector types offer high sensitivity when cryogenically cooled. 


Diode phototubes and photomultipliers are commonly used detectors for UV systems including 
many operational missile-warning systems. These types of tubes offer the advantage of operating 
uncooled which can significantly reduce the complexity of a sensor system and offer increased reliability. 
Most of the modern IR sensors require cooled detectors. InSb, for example, requires cooling to 77 Kelvin 
to achieve the necessary sensitivity. Depending on the application, HgCdTe can be operated at somewhat 
higher temperature conditions. 


A Photoelectromagnetic (PEM) detector has a junction that generates a current when exposed to 
light in a magnetic field. 


Some detectors (such as InSb) have multiple modes of operation, including: Photoconductive 
(PC), Photovoltaic (PV), or Photoelectromagnetic (PEM) modes of operation. 


Detector Parameters and Figures of Merit 


The important parameters in evaluating a detector are the spectral response, time constant, the 
sensitivity, and the noise figure. 


The spectral response determines the portion of the spectrum to which the detector is sensitive. 


The time constant is a measure of the speed of response of the detector. It is also indicative of 
the ability of the detector to respond to modulated radiation. When the modulation frequency is equal to 
one over the time constant, the response has fallen to 70.7 % of the maximum value. The time constant is 
related to the lifetime of free carriers in photoconductive and photovoltaic detectors and to the thermal 
coefficient of thermal detectors. The time constant in photoemissive devices is proportional to the transit 
time of photoelectrons between the photocathode and anode. 


The sensitivity of a detector is related to its responsivity. The responsivity is the ratio of the 
detected signal output to the radiant power input. For photoconductive and photovoltaic detectors the 
responsivity is usually measured in volts per watt -- more correctly, RMS volts per RMS watt. However, 
the sensitivity of a detector is limited by detector noise. Responsivity, by itself, is not a measure of 
sensitivity. Detector sensitivity is indicated by various figures of merit, which are analogous to the 
minimum detectable signal in radar. Such a quantity is the noise equivalent power (NEP). The NEP is a 
measure of the minimum power that can be detected. It is the incident power in unit bandwidth, which 
will produce a signal voltage equal to the noise voltage. That is, it is the power required to produce a 
signal-to-noise ratio of one when detector noise is referred to unit bandwidth. The units of NEP are 
usually given as watts, but more correctly, are watts/Hz” or watts-sec ”. 
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Another figure of merit is the noise equivalent irradiance (NEI). The NEI is defined as the 
radiant power per unit area of the detector required to produce a signal-to-noise ratio of one. The units of 
NEI are watts per square centimeter. 


Noise equivalent power (NEP) is the radiant power required to produce a signal to noise ratio of 
one for a detector. Detectivity (D) of a detector is defined as the reciprocal of the NEP. The units of D 
are watts '-sec~*. A higher value of detectivity indicates an improvement in detection capability. Since 
D depends on detector area, an alternate figure of merit, known as D-star (D*). D* is the detectivity 
measured with a bandwidth of one hertz and reduced to a responsive area of one square centimeter. The 
units of D* are cm-watts ':sec “”. D* is the detectivity usually given in detector specification sheets. 
Typical spectral detectivity characteristics for various detectors are shown in Figure 19. 
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Figure 19. Spectral Detectivity of Various Detectors. 


Besides the NEI mentioned above, the quantum efficiency of the photocathode is also a figure of 
merit for photoemissive devices. Quantum efficiency is expressed as a percent -- the ratio of the number 
of photoelectrons emitted per quantum of received energy expressed as a percent. A quantum efficiency 
of 100 percent means that one photoelectron is emitted for each incident photon. 


There are other figures of merit for television cameras. The picture resolution is usually 
described as the ability to distinguish parallel black and white lines and is expressed as the number of line 
pairs per millimeter or TV lines per picture height. The number of pixels in the scene also defines the 
quality of an image. A pixel, or picture element, is a spatial resolution element and is the smallest 
distinguishable and resolvable area in an image. CCD cameras with 512 x 512 elements are common. 
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Another resolution quantity is the gray scale, which is the number of brightness levels between black and 
white a pixel can have. 


Noise in Detectors 


The performance of a detector is limited by noise. The noise is the random currents and voltages 
that compete with or obscure the signal or information content of the radiation. Five types of noise are 
most prominent in detectors: (1) thermal, (2) temperature, (3) shot, (4) generation-recombination, and 
(5) 1/f noise. 


Thermal noise, also known as Johnson noise or Nyquist noise, is electrical noise due to random 
motions of charge carriers in a resistive material. 


Temperature noise arises from radiative or conductive exchange between the detector and its 
surroundings, the noise being produced by fluctuations in the temperature of the surroundings. 
Temperature noise is prominent in thermal detectors. 


Shot noise occurs due to the discreetness of the electronic charge. In a photoemissive detector 
shot noise is due to thermionic emission from the photocathode. Shot noise also occurs in photodiodes 
and is due to fluctuations in the current through the junction. 


Generation-recombination noise is due to the random generation and recombination of charge 
carriers (holes and electrons) in semiconductors. When the fluctuations are caused by the random arrival 
of photons impinging upon the detector, it is called photon noise. When it is due to interactions with 
phonons (quantized lattice vibrations), it is called generation-recombination noise. Johnson noise is 
predominant at high frequencies, shot noise predominates at low frequencies, and generation- 
recombination and photon noise are predominant at intermediate frequencies. 


As the name implies, 1/f noise has a power spectrum that is inversely proportional to frequency. 
It is dominant at very low frequencies. In photoemissive detectors it is called flicker noise and has been 
attributed to variation in the emission from patches of the photocathode surface due to variation in the 
work function of the surface. In semiconductors 1/f noise is also called modulation noise. Here it is 
apparently due to surface imperfections and ohmic contacts (which are a form of surface imperfection). 


Infrared Spectral Region and Features of Interest 


Different portions of the infrared spectrum are common for particular applications. The reasons 
for the selection of a specific window are often sensitive and beyond the scope of this document, but 
selections are typically based on several key considerations: 


Target characteristics such as size and spectral distribution of signature. 
Background radiance and clutter. 

Atmospheric effects (transmission, path radiance, scintillation, etc.). 
Distinguishing characteristics between natural and man-made sources. 


Table 6 describes some of the types of characteristics that are prevalent in the short-wavelength 
(SWIR) infrared (0.7 to 3.0 microns), mid-wavelength (MWIR) infrared (3.0 to 6.0 microns) and long- 
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wavelength (LWIR) infrared (7.0 to 14.0 microns) along with some types of systems that operate in these 
regions. 


Table 6. Infrared Features, Regions, and Types of Systems. 


Dominant natural source: Sun 
Near or Short Atmospheric: 
Wave IR Transmission: High 
(SWIR) Path radiance: Scattered sunlight 
Dominant aircraft IR component: Sunlit airframe 
Anti-aircraft threat: Vehicle-launched SAM 
Dominant natural source: Sun 
Atmospheric: 


Transmission: | High transmission “windows” between H2O and 


Mid-wave IR CO, absorption 


(MWIR) Path radiance: Scattered sunlight below 3 microns 
Thermal at longer than 3 microns 
Dominant aircraft IR component: Engine hot parts and plume 
Anti-aircraft threat: All AAMs and SAMs 
Dominant natural source: Earth 
Atmospheric: 
Far or Long- Transmission: High 
wave IR Path radiance: Low: small thermal emission from ozone 
(LWIR) Dominant aircraft IR component: Airframe direct emission and terrestrial 
illumination 
Anti-aircraft threat: Airborne IRST. No anti-aircraft missiles 


Sensors and Detection 


Figure 20 shows a generalized 
detection problem. On the left of the 
diagram are the radiation sources - the sun, 
background, and the target of interest. In 
the middle is the intervening atmosphere, 
which attenuates the radiation as it travels 
to the detection system shown on the right 
of the diagram. 


J DETECTION 
SYSTEM 


mamrwuaHOzZAY 


B 
A 
c 
K 
G 
R 
0 
U 
N 
o 


Figure 21 shows the basic 
relationships that are critical to detection 
of a target in the infrared. The figure is 
based on a generalized aircraft, but the 
principles apply whether the target is in 
fact an aircraft against a sky background Figure 20. Generalized Detection Problem. 
or a ground vehicle being viewed from 
above against a terrain background. At detection, most targets are unresolved. The sensor’s ability to 
detect the target against background in this case is driven primarily by noise equivalent irradiance. 
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Irradiance = Intensity / (Range?) 
E = 1I/R 
where: 


E= Irradiance at sensor (Wicm2) 
R = sensor-to-target range (cm) 


Range to target 
=R (cm) 


Sensor @ 


Figure 21. Detection of a Target with a Remote Sensor. 


Each of the equations shown in Figure 21 in reality has atmospheric effects and attenuation due to 
transmission losses and contributes to path radiance. Just as the power distribution of the target and 
background vary with wavelength, atmospheric effects are also spectrally selective. 


Figure 22 shows the roll off of irradiance as a function of range for two different aircraft. 
Detection occurs at the point of intersection with the sensors noise equivalent irradiance. In the case of 
threat missiles, there is often a signal-to-noise threshold required for launch of the missile to ensure target 
quality prior to launch. The product of noise equivalent irradiance and the threshold for these systems is 
known typically as the minimum trackable irradiance (MTI). This is the figure used to calculate detection 
range for such systems. 


In an effort to simplify calculations, band average atmospheric transmission values are often 
applied during analysis of detection scenarios. The target itself is non-uniformly distributed as a function 
of wavelength, and the atmospheric effect is non-uniform, so this approach is mathematically incorrect 
since it pulls a non-constant term out of an integral. The degree of error introduced by the band average 
approach depends on the spectral distribution of the source and the overall transmission of the band in 
question, but caution should be applied when applying band averages. All calculations involving 
atmospheric propagation should be done spectrally and then integrated to provide the in-band value. 
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Figure 22. Detection Range Calculation. 
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Sensor Characterization 


As described in a previous section, the output of every sensor is proportional to an integral of the 
received radiation weighted by the instrument’s response function in that domain. Every sensor responds 
to radiation in accordance with the characteristics of the sensor and its components. 


Characterization quantifies the sensor’s response shape. Knowledge of response shape is 
essential to the design of a sensor and understanding its performance in with changing ambient conditions 
and against various types of targets in real environments. 


Normalization 


Calibration of a sensor, which describes its response to known input sources, and characterization 
of the sensor would ideally be the same process. Ideally, the absolute instrument response would be 
mapped over a domain with a traceable standard laboratory source that was tunable across the range of 
interest. In the spectral domain, for example, this would require a tunable monochromater whose output 
beam provided a level of spectral irradiance traceable to a radiation standard and that also had a 
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cryogenically-cooled background source. The result would be an absolute spectral response function in 
units of output reading per unit radiance (or irradiance) as a function of wavelength. 


In practice, it is sufficient and more practical to separate the characterization and calibration 
processes, so characterization determines only the relative response shape rather than absolute. 
Calibration then incorporates the results of the shape characterization to determine the absolute 
instrument response. Both, however, are important to understanding performance of a sensor. 


Characterization uses a variety of different methods and sources to map relative response shapes. 
The response curve is then normalized and this normalized curve is used in the later derivation of the 
calibration coefficients. Different normalizations, such as normalization to an average value, are possible, 
but the convention throughout most of the measurement community today is to normalize response curves 
to unity at the peak. 


When the contributions of all the components are combined into one curve, the result is then peak 
normalized and this, now unitless, curve is used in the calibration calculations. 


Calibration 


Sensor calibration, which is the process of relating the known input power to the output of a 
sensor, requires the use of standard sources, typically National Institute of Standards and Technology 
(NIST) traceable blackbodies and various other laboratory equipment such as collimators which make all 
of the rays coming from the source parallel to each other, thus representing a source at infinity. Figure 23 
is a pictorial illustration of the calibration of a sensor. 
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Calibration quantifies the relationship between input radiant power and 
output reading. 


Figure 23. Sensor Calibration Relates Input Power to Output. 


Calibration of a sensor usually involves two major steps. Responsivity is the change in output of 
the sensor to changing input. For a sensor that responds linearly, for example, responsivity represents the 
slope of the curve when source radiance or incident irradiance is plotted against output voltage or counts 
for a digitized system. Figure 24 represents a calibration curve for a sensor that has a linear change in 
output over its dynamic range with changing input power. The slope of the curve is the “m” in the linear 
equation. Not all sensors respond linearly with power. Higher order response coefficients are common, 
especially for bolometers and infrared focal plane array sensors operated at short integration times. For 
these the process of determining the response of the instrument is the same, the curve just yields higher 
order terms. 
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Figure 24. Calibration of a Sensor to Determine Responsivity and Offset. 


For most electro-optical sensors, the responsivity does not change with ambient temperature. In 
other words, the non-constant terms in the calibration equation, whether it is linear or higher order, do not 
change with changes in temperature. Over time, however, as detectors decay, responsivity decreases. 
This would show itself on the Figure 24 as an increase in the slope value, i.e., higher input power is 
required for the same output as the detector becomes less responsive. 


Offset 


Offset is another important parameter for instrument calibration. For any real (non-ideal) 
instrument, the response curve does not pass through zero. There are several reasons for this; one being 
that except in a complete vacuum, zero radiance does not exist. Additionally, contributions from detector 
noise and radiation from the optical elements in the lens, which cause the offset to drift with changes in 
ambient temperature, contribute to the offset term. Some amount of offset is designed into the system as 
well. All electronic circuits have some amount of DC drift. To prevent clipping of the signal if this drift 
should go below the lower limit of the analog-to-digital converter, the “bottom end” level is adjusted up 
to some offset level. The consequence of this offset voltage is the addition of a y-intercept term (b), 
which also must be quantified by the calibration if the sensor is a laboratory instrument. For a sensor that 
is used for contrast detection, the intercept value is unimportant since it subtracts out in the contrast 
calculation. 


Sensitivity 


Sensitivity for a sensor is determined to a large extent by the noise level in the detector output. 
For focal plane array detector, pixel-to-pixel non-uniformity also limits the sensitivity of the system since 
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detection is determined by contrast with surrounding pixels. In practice, at least for cooled infrared 
sensors, detection is typically limited by background and not noise limits. 


Instrument Response Uniformity and Non-Uniformity Correction 


In reality, all sensors exhibit non-uniform response in all of the domains referenced previously. 
For example, in the spatial domain, the raw output of an infrared focal plane array detector exhibits pixel- 
to-pixel offset differences and response differences across the field-of-view. The response change is the 
result of two primary factors. Since each pixel is essentially a unique detector, it exhibits unique response 
because of manufacturing tolerances, slight differences in crystal structure, etc. Additionally, most 
electro-optical sensors implement an aperture or “field stop” in the case of infrared sensors, that limits the 
radiation that can reach the detector outside of the sensor’s desired field-of-view. Radiation entering at 
angles off of normal to the detector shows a cosine roll-off in incident power. The result is a reduction in 
responsivity for pixels that are radially separated from the center of the detector. For the majority of 
systems, an optical gain correction can be applied to compensate for the change in response. The typical 
method involves using an extended blackbody source that fills the FOV of the sensor. Reference images 
are collected with the source at two temperatures that are well separated across the sensor’s dynamic 
range. This process is typically called a “2-point” correction. Actual temperature is unimportant. Slope 
corrections can be determined for each pixel. The result is a gain map that can be stored in the sensor 
electronics that can be applied to each image to correct for the non-uniform spatial response across the 
detector array. Pixel-to-pixel offset maps can be determined using one of the same reference images. 
Pixel slope and offset corrections are typically derived as normalized quantities relative to a center pixel, 
average of center pixels, or maximum value. The application of the correction maps to the images is 
commonly referred to as “non-uniformity correction.” Figure 25 shows the transition from a raw image 
to a non-uniformity corrected image. 
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Figure 25. Non-Uniformity Correction of a Mid-IR Image. 
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Bad Pixel Replacement 


Focal plane arrays have pixels that are either unresponsive or responsive outside of useful limits. 
Figure 25 shows some of the bad pixels that appear as small black spots in an image from an InSb IRFPA 
imager. Bad pixels can be identified during laboratory calibration or with a sensor mounted reference 
source. There are many approaches to replacement of bad pixels and the best approach often depends on 
the sensor characteristics and its application. One common approach is simply to replace the pixel with 
the average of its nearest neighbors. 


INFRARED THREATS TO AIRCRAFT AND THEIR COUNTERMEASURES 


IR guided missiles are the largest single cause for aircraft losses since the start of the 1991 Gulf 
war. All missiles designed within the last 20 years have counter-countermeasures circuitry. Every 
missile can be defeated with IR countermeasures given time to develop and test devices and techniques, 
but many missiles have not been exploited and the variety and complexity of the different designs present 
formidable challenges to the US countermeasure community. 


The IR “signature” of any aircraft has three main components: 


e Engine exhaust plumes 
e Engine hot parts (tailpipe, etc) 
e Airframe (aerodynamic heating & reflection from sun, earth, etc) 


Infrared guided missiles modulate the signal produced by the aircraft in contrast with its 
background. Previous generations of missiles used reticles to produce signal waveforms that would 
provide spatial and temporal information from which signal processing could produce trackable 
information. 


IR Missile Operation 


Aircraft (or any other object) can be intercepted using several different types of guidance. The 
simplest type is pure pursuit, where the missile is always pointed directly at the target location. This is 
not aerodynamically efficient since the missile would follow a longer (curving) flight path when 
following a crossing target. 


Most missile guidance systems are designed to lead the target so that intercept occurs at the point 
where the target will be at the time the missile arrives. This requires that the missile fly a course so the 
relative bearing to the target stays constant (constant “line of sight” angle). The LOS angle is determined 
by missile speed relative to the target (higher closing speed = smaller angle). The size of the angle isn’t 
important; only that it be constant (zero line of sight rate) as shown in Figure 26. 
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Figure 26. Missile Proportional Navigation. 


This intercept course (“proportional navigation”) requires that the missile have two separate servo 
loops: (1) a target tracker and (2) a wing control servo to control direction of flight 


For a missile to guide to its intended target, it needs a tracker, which contains the 
following elements: 


Optics to collect and focus IR from target. 

Gimbals to allow movement to point the optics. 

Gyro stabilization to isolate optics from missile body. 

Detector to convert the received IR to electrical signal. 

Stabilization (gyro) to isolate from missile body. 

A method to determine target direction to enable closed-loop tracking. 
A method to distinguish the target from natural background. 


The target tracker is the “window” into the missile’s guidance through which it can be 
deceived by countermeasures. 


The problem of determining target direction with a single detector was solved by forming an 
image of the target scene onto the center of a reticle disk that spun with the optics. Unlike, for example, 
the reticle in a rifle telescope that superimposes cross hairs, the reticle in a missile acts as a kind of shutter 
that blocks the passage of IR through part of the reticle and allows IR to pass through the other part. A 
target image falling on the opaque portion is blocked and produces no detector signal. A target image 
falling on the transparent portion is passed on to the detector. When the reticle is spun, IR from a target 
off center is alternately passed and blocked, resulting in amplitude modulation (AM). The phase of this 
modulation relative to a spin reference is used to tell target direction from center. A closed servo loop 
moves the optics to keep the target centered on the reticle. This is depicted in Figure 27. 
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Figure 27. Basic Reticle Design. 


Target trackers have another problem: The aircraft target must be distinguished from natural 
background sources, such as sunlit clouds and terrain. To solve this, they look for features in the spectral, 
spatial, and temporal domains where the target is different from background. 


e Temporal: There is no difference. Neither clouds nor aircraft signature are time varying. 

e Spectral: Some difference. Choice of wavelength band yields helpful differences between target 
and background, but this is not sufficient by itself. 

e Spatial: The most viable option. Aircraft are smaller than clouds and terrain. Background 
radiation can be greatly reduced by spatial filtering. 


If half of the reticle is made with opaque “spokes,” then some irradiance from targets with small 
images (such as aircraft) will be modulated more completely and generate a stronger signal at a faster 
modulating rate than large images (clouds) as shown in Figure 28. 
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Figure 28. IR Seeker Design for Background Discrimination. 
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The past figure and the following two figures (29 and 30) depict a spin-scan reticle used on the 
early Sidewinder designs. After the detector preamp, signal goes through a narrow bandpass filter to 
improve S/N. The AM waveform is then rectified and filtered. Target direction is determined from AM 
envelope phase. 
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Figure 29. Spin Scan Seeker. 
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Figure 30. Spin Scan Waveforms for Off-Center Target. 


Spin-scan has the following characteristics that are important to countermeasures: 


e The tracker loop drives to null the signal to zero. This occurs when the target is on the 
optical axis and the target image is at the center of the reticle. 

e If the target is off-center, an AM carrier “error signal” is generated, where the phase of 
the modulation envelope indicates the target direction. 


With spin scan, the missile is always looking at the target. This vulnerability to jammers led to 
the next evolution in target trackers: conical scan. 


Conical scan borrows concept from early fire-control radars, which used a nutating feed horn. A 
con scan tracker is shown in Figure 31. With con scan: 


e The secondary mirror of the Cassegrain is canted so the field of view seen by the detector 
sweeps out a pattern of overlapping circles. 

e A target image at boresight falls near the edge of the reticle instead of center. 

e Reticle pattern is same all the way around. (Usually tapered spokes.) 
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Modulation of target near boresight is FM rather than AM. This allows tighter tracking. 


part of the scan. The modulation then becomes AM. 
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Figure 31. Conical Scan Tracker. 


In the con scan tracker, as the missile instantaneous field of view nutates about a target on 


boresite, (moving through positions at t, through ts; shown in Figure 32), the apparent position of a target 
image on the reticle sweeps out the circular pattern shown. 


t 
Target image va utc 
at center of position ° 
nutating FOV t, target image 
on reticle. 


Figure 32. Image on a Con Scan Reticle: Target at Boresite. 


If the target is off boresight as shown in Figure 33, the detector receives a signal of 
varying pulse widths. 
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For larger angles off boresight, the target image falls outside the FOV of the detector for 


Apparent 
position of 
target image 
\ on reticle. 


Target image 


off boresite t 


Figure 33. Image on a Con Scan Reticle: Target off Boresite. 


The waveform produced by a target on boresite is a constant amplitude carrier at the reticle 
chopping frequency as shown in Figure 34. A target slightly off boresite produces a constant amplitude 
carrier that is frequency modulated at spin frequency. 


RETICLE 


CENTERED TARGET 
Detector Output Uniform - Constant Amplitude 


TET 


OFF-CENTER TARGET 
Detector Output Has Varied Pulse Width 


Figure 34. Conical Scan Seeker Output. 


A target further off boresite leaves the missile field of view during part of the scan, producing an 
amplitude-modulated waveform similar to that of a spin scan tracker. The important difference is that 
with a spin scan tracker, the target never leaves the missile field of view. With con scan, the target may 
fall outside the missile FOV at certain times during the scan. Because con-scan trackers do not 
necessarily view the target continuously, they can have high resistance to jammers. 


Other types of seeker scan patterns now exist. The Rosette scan pattern shown in Figure 35 is 
one such example. It has an even higher resistance to countermeasures. 
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Detector FOV 


Figure 35. Rosette Scan Pattern. 


Imaging arrays of detectors without reticles are newer yet. They may be classified as either 
staring (every pixel sees the entire scene), or scanning arrays, where the optics plays a role in determining 
which “pixels” are exposed to optical / IR radiation. 


INFRARED COUNTERMEASURE (IRCM) 
Flares 


Figure 36 shows a Navy F/A-18E Super Hornet aircraft dispensing IRCM flares from its internal 
flare dispensers. IRCM have been the staple of countermeasures protection for military aircraft more than 
four decades. Flares are designed to transfer the track of an attacking infrared missile by exhibiting 
characteristics that confuse the tracking and guidance algorithms built into the missile. Modern missiles 
incorporate Counter-Countermeasures (CCM) capabilities including hardware configurations, circuitry, 
and logic to help identify countermeasures and reject them from processing. CCM capabilities can be 
based on spectral, spatial, and temporal features of the target scene. As missiles continue to improve in 
their sensitivity, range, maneuverability, and CCM capabilities, flares continue to evolve in order to keep 
pace with the evolving threat. 


Figure 36. Navy F/A-18E Aircraft Dispensing IRCM Flares. 
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Over the years the Navy has fielded many flare types including the MJU-2/B, MJU-8, MJU-32, 
MJU-38, MJU-27, MJU-49, and many other improved versions of these flares and other types as well. 
IRCM flares continue to be the prevailing countermeasure for military aircraft protection by offering cost 
effective and robust protection. 


Dispenser Systems 


Most Navy fixed wing and rotary wing aircraft are equipped with countermeasures dispenser 
systems. These systems are critical to the survivability of the aircraft in a hostile threat environment. 
Modern dispensers such as the AN/ALE-47 offer high reliability and substantial programming capability 
that allows flare dispenses to be tailored for maximum protection of the host aircraft type. AN/ALE-47 is 
highly integrated into the aircraft over the 1553 data buses. The dispenser can incorporate information 
from several aircraft systems including missile-warning systems to improve its responses to threats and 
provide vital situational awareness to the aircrew. 


Impulse Cartridges 


IRCM flares are dispensed from the aircraft flare dispensers with electrically initiated impulse 
cartridges. Impulse cartridges incorporate energetic materials within a small confined canister. Upon 
application of a voltage to the electrical leads, a bridge wire in contact with the energetic materials burns 
through, igniting the propellant materials. The expanding gases push the flare from its case, held captive 
in the aircraft dispenser. Impulse cartridges for Navy use have been designed to withstand the extreme 
electro-magnetic environments encountered around aircraft carriers and other combat ships. Examples of 
impulse cartridges include the CCU-63 and CCU-136. 


Infrared Jammers 


Several lamp-based and mechanically modulated jammers have been developed over the years for 
protection of aircraft. Examples include the AN/ALQ-144 and AN/ALQ-157, predominantly used on 
helicopters and cargo aircraft. These jammers offer some level of protection over a broad field-of-regard 
and offer the advantage of continuous operation. 


In principle, these jammers produce a modulated signal in the track band of the threat that 
corrupts the target tracking pulses in the missile seeker. 


Passive Missile Warning Systems 


Infrared-guided weapons provide passive attack capabilities against military vehicles. Unlike a 
radar-guided weapon that actively emits radiation and tracks the reflected pulses from the target, infrared 
weapons track radiation already being emitted from the target. Attacking missiles fly at very high speeds, 
and they are exceptionally maneuverable. Missile warning systems must be capable of detecting the 
threat, alerting the aircrew, and cueing a countermeasures response within sufficient time to counter the 
attacking missile. The time from launch to impact can be very short, making timely detection critical. 
Active warning systems have been developed in the past that use Doppler Radar capabilities to detect 
missiles, but passive missile warning systems have been preferred because of the desire to minimize 
emissions from the aircraft under attack. 
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Several passive missile-warning systems have been developed over the years for military aircraft. 
These systems operate in a variety of different parts of the electro-optical spectrum, but the most common 
are ultraviolet and infrared sensor systems. Examples of passive missile warning systems include 
AN/AAR-47, AN/AAR-54, AN/AAR-57, AN/AAQ-24 (both passive and active components), and the 
Joint and Allied Threat Awareness System (JATAS), currently under development by the Navy. Passive 
missile warning sensors continue to improve with advances in detector technologies, particularly with 
imaging detectors. These sensors provide excellent angle-of-arrival information, necessary to support 
cueing of laser based countermeasures, and advanced processing to detect and declare threat missiles in 
cluttered environments. 


Laser Countermeasures 


Laser-based infrared countermeasures have been in development for many years. Several 
systems have been fielded over the past fifteen years including the AN/AAQ-24 system on Air Force 
cargo aircraft and helicopters and a derivative system for Marine Corps helicopters. 


Although configurations vary, most of these systems incorporate a single multi-band laser or 
several single-band lasers that produce modulated waveforms designed to corrupt a missile’s guidance 
target tracking. The laser optics are located in a tracking gimbal that provides agile and rapid pointing 
over a broad field-of-regard. Laser based countermeasures require a relatively high angle of arrival 
accuracy from the host aircraft’s missile warning sensor. Upon declaration of the threat, the missile 
warning system hands-off track to the tracking gimbal and cues the lasers to lase. A tracking camera in 
the tracking gimbal with high optical resolution helps to maintain track on the threat missile through the 
engagement period. 


LASERS 


The word laser comes from Light Amplification by Stimulated Emission of Radiation. A laser 
system emits light that is generated through a process of stimulated emission. The radiation produced by 
a laser exhibits high temporal and spatial coherence. In order to begin the process of stimulated emission, 
the lasing medium absorbs the energy from a pump source. The atoms in the lasing medium are excited 
to a higher energy state. These atoms will eventually return to their ground state. A large number of 
atoms that are excited to higher states create a population inversion. Population inversion describes the 
number of atoms in excited state versus the number of atoms in the ground state. In order for the atoms to 
return to their ground state, they must release energy. This energy is released in the form of photons. 
Energy of a photon is expressed as 


oa z 
Where 
E= Energy, generally electron volts (eV) 
h = Planck’s constant = 4.136 x 10° (eV's) 
c= speed of light = 2.998 x 10° (m/s) 
A= wavelength of light in meters 


The energy that must be released by the atom to return to the ground state will direct the 


wavelength of the photon emitted since h and c are constants. If all the excited atoms released the same 
amount of energy to return to their ground state, the released photons would all have the same wavelength 
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and would be considered fully monochromatic. Most lasers do not emit a single wavelength but a range 
of slightly differing wavelengths (AA). 


The lasing medium may be a solid, a gas, liquid, or plasma. Some laser types include gas, 
chemical, dye, fiber-based, solid-state and semiconductor lasers. The laser radiation can be output in a 
continuous wave (CW) or in a pulsed wave. A continuous wave laser emits light that maintains a steady 
amplitude and frequency. A pulse wave will vary in amplitude and is also characterized by the systems 
pulse repetition frequency (PRF). The PRF is defined as the number of pulses emitted during a unit of 
time. Figure 37 shows the spectral output of several laser types. 


The first laser was constructed by Theodore Maiman at Hughes Research Laboratories in Malibu, 
California. This laser was a pulsed, solid-state ruby laser. The ruby laser uses a synthetic ruby crystal as 
the lasing medium. A xenon flash lamp is used to excite the atoms in a ruby rod to higher energy levels. 
The highly polished and mirrored ends of the rod form a resonant cavity. One end of the rod has a 
slightly lower reflectivity. The lamp excitation produces an inverted population of excited atoms, which 
are stimulated to relax to lower energy levels releasing their extra energy as photons. Repeated 
reflections off the mirrored ends of the rod causes the photons to bounce back and forth through the rod 
stimulating further emissions at the same wavelength and phase producing a highly coherent beam, which 
finally passes through the lower reflectivity end. 
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Figure 37. Spectral Lines / Ranges of Available Lasers. 


The typical laser rangefinder uses a solid-state laser with a neodymium-YAG crystal lasing at 
1.06 um. 


Gas lasers can be pulsed or CW. The gas dynamic laser obtains its inverted population through a 


rapid temperature rise produced by accelerating the gas through a supersonic nozzle. In chemical lasers 
the inversion is produced by a chemical reaction. In the electric discharge laser the lasing medium is 
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electrically pumped. The gas can also be optically pumped. In an optically pumped gas laser the lasing 
medium is contained in a transparent cylinder. The cylinder is in a resonant cavity formed by two highly 
reflective mirrors. 


Many gas lasers use carbon dioxide as the lasing medium (actually a mixture of CO, and other 
gases). These are the basis for most high energy or high power lasers. The first gas laser was an optically 
pumped CW helium-neon laser. The common laser pointer is a helium-neon laser operating at 
0.6328 um. The lasing medium is a mixture of helium and neon gas in a gas discharge or plasma tube. 


The dye laser is an example of a laser using a liquid for the lasing medium. The lasing medium is 
an organic dye dissolved in a solvent such as ethyl alcohol. Dye lasers operate from the near UV to the 
near IR, are optically pumped, and are tunable over a fairly wide wavelength range. 


Another type of laser is the semiconductor or injection laser, also known as a laser diode. The 
junctions of most semiconductor diodes will emit some radiation if the devices are forward biased. This 
radiation is the result of energy released when electrons and holes recombine in the junction. There are 
two kinds of semiconductor diode emitters: (1) the light emitting diode (LED), which produces incoherent 
spontaneous emission when forward biased and which has a broad (800 angstrom) spectral output, and 
(2) the laser diode, which maintains a coherent emission when pulsed beyond a threshold current and 
which has a narrow spectral width (< 10 angstrom). In the laser diode the end faces of the junction region 
are polished to form mirror surfaces. They can operate CW at room temperatures, but pulsed operation is 
more common. Figure 38 shows a typical diode laser structure. 


Metal heat sink P-type active layer 


SiO2 


Figure 38. Diode Laser Construction. 


Fiber lasers use fibers that are doped with rare-earth elements as the pumping medium. These 
rare-earth elements include elements such as Erbium (most common), Ytterbium, and Neodymium. 
There are other elements such as Thulium that are used for doping purposes. Erbium doped fiber lasers 
can emit in the 1.5 to 1.6 micron wavelength, which is important due to eye safety concerns in this part of 
the spectrum. Other wavelength emissions for Erbium include 2.7 and 0.55 microns. 


Fiber based laser systems are beneficial in many ways. The fiber gain medium is compact 
compared to many other types of gain medium and is highly efficient. The fiber gain medium can also be 
physically manipulated to save space. Fiber based lasers are able to achieve high output powers. The 
gain medium of a fiber laser can extend for several kilometers to achieve these higher power outputs. The 
fact that the light is already propagating in a flexible fiber can also allow for system designs that 
implement a gain cavity in one location and then deliver the output in another location. 
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Q-switching is a common means of obtaining short intense pulses from lasers. The Q-switch 
inhibits lasing until a very large inverted population builds up. The switch can be active or passive. A 
passive Q-switch switches at a predetermined level. An active Q-switch is controlled by external timing 
circuits or mechanical motion. The switch is placed between the rod (or lasing medium) and the 
100 percent mirror. Figure 39 shows an arrangement using a Pockels cell as an active Q-switch. 


(m=) 


100% Pockels . Laser Output 
Mirror Cell Polarizer Crystal Mirror 


Figure 39. Q-Switch Arrangement. 


Other methods of obtaining pulsed operation include using pump sources that are pulsed and 
mode-locking. 


FIBER OPTICS 


Fiber optic cables are the optical analog of RF waveguides. Fiber optic cables are made from 
transparent dielectrics. The fiber optic cable acts as an optical waveguide allowing light to propagate 
along the length of the fiber by using the principle of total internal reflection. This phenomenon can only 
occur under certain conditions relating to the material indices of refraction and the light ray’s angle of 
incidence. Some benefits of fiber optic fiber include low losses, bandwidth, electromagnetic interference 
immunity, size, and weight. 


Consider the physical construction of a bare optical fiber, depicted in Figure 40. A bare optical 
fiber is simply the inner glass core and the surrounding glass sleeve. The core must have a higher index 
of refraction than the cladding, n; > n2. When n; > np, light impinging the boundary between the core and 
the cladding will totally internally reflect if the incident angle at each reflection is greater than the critical 
angle, 0,.. sin 8,= (m2/ n;) 


Cladding, n, 


Figure 40. Bare Fiber Optic Cable. 
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Incident rays on the face of the fiber must intersect at angles less than 9,,,. for the internal ray, 0, 
to intersect at 8... When rays intersect the front face of the fiber at angles greater than 0,, they are only 
partially reflected in the core and will leak out. 


There are many varieties of optical fibers. Optical fibers can either be single mode or multimode. 
Single mode fibers are fibers which propagate a single mode down the length of the fiber while 
multimode fibers can propagate many modes. Single mode fibers typically have a much smaller core 
diameter, typically around 8 to 10 um. Their cladding is usually 125 um. Multimode fibers typically 
have core diameters around 62.5 um with 125 um claddings. These diameters can vary depending on the 
application. Loss in multimode fibers over a | kilometer distance is typically around | dB at 1310 nm. 
This value will vary some with changes in wavelength. Single mode fibers can maintain the quality of a 
light pulse over longer distances than multimode fibers due to modal dispersion effects that occur in 
multimode fibers. Typical losses for a single mode fiber over | kilometer is approximately .3 dB at 
1310 nm. Again, this value will vary some with changes in wavelength. However, multimode fiber is 
much less expensive than single-mode and can have a lower connection loss due to the larger core 
diameter. Multimode fiber is commonly used in communications. 


In addition to single mode or multimode, a fiber can have a step index profile or a graded index 
profile. Figure 41 depicts the two profiles. The step index profile maintains a uniform index of refraction 
within the core. A graded index profile has a peak index of refraction at the center of the core. The index 
of refraction value rolls off from the center to lower values closer to the cladding interface. This profile 
assists with the modal dispersion issue found in multimode fiber. 
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Figure 41. Fiber Profiles for a Single Mode Step Index and a Multimode Graded-Index Fiber. 


Most fiber is not used in a bare form and has some additional layers of protection around the 
cladding. These layers can include a 250 um buffer with a 900 um PVC tight buffer. Some fiber will 
also contain aramid yarn followed by a 3 mm PVC furcation tube. Buffer tubes are often used to assist 
with identification and provide damage protection. The outer layers can provide additional isolation from 
environmental factors and lower optical crosstalk. 
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There are also more specialized types of fiber that include polarization maintaining and photonic 
crystal fibers. Polarization maintaining fibers are not constructed with a cylindrical core but instead use 
elliptical, bow-tie styled cores or stress rods located in the cladding (PANDA style). These are shown in 
Figure 42. 


Elliptical Bow-Tie PANDA 


Core Stress rod 


Figure 42. Polarization Maintaining Optical Fiber Types. 


Polarization maintaining fibers maintain the state of the linearly polarized light propagating 
through the fiber. This type of fiber is used when the polarization state of the light cannot vary within a 
system. Photonic crystals propagate light by an arrangement of very small and closely spaced air holes 
that are maintained throughout the length of the fiber. Applications of photonic crystal fibers are varying 
and can be used in fiber lasers, amplifiers, sensors, and telecom. 


It is well known that fiber optics has many communication applications; however, improvements 
in fiber optic technology have lent themselves to many EO applications. Many EO components are now 
fiber based and can interface with the tremendous advancements in fiber-based laser systems as well as 
other EO systems. An example of the use of fiber optics in an EW system is the AN/ALE-50 and 55 
Fiber-Optic Towed Decoy (FOTD). The FOTD uses fiber optic cabling to communicate with the jammer. 
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LASER SAFETY 
Lasers are divided into the following classes: 


Class | Low power / non-hazardous 
Class 2/2a Low power / minor controls necessary 


Emit less than 1 mW visible CW radiation. Not considered hazardous for 
momentary (<0.25 sec) unintentional exposure. Class 2a lasers are those class 2 
lasers not intended to be viewed, i.e. supermarket scanners. 


Class 3a/3b Medium power / direct viewing hazard / little diffuse reflection hazard. 


Class 3a Visible lasers with 1-5 mW power output, invisible lasers, and those having 
1-5 times the Accessible Emission Limit (AEL) of class 1 lasers. 

Class 3b All other class 3 lasers at all wavelengths which have a power output less than 
500 mW. 

Class 4 High power / eye & skin hazard / potential diffuse reflection hazard or fire hazard 


There are several pertinent instructions and guidelines regarding laser use. They are: 


e OPNAVINST 5100.27B Navy Laser Hazards Control Program 
(which replaced OPNAVINST 5100.27A and SPAWARINST 5100.12B) 


e MIL-HDBK-828B, Range Laser Safety 
e ANSI Z136.1-2007, American National Standard for the Safe Use of Lasers (Parent) 


Every Navy command which uses lasers must have a Laser System Safety Officer (LSSO). All 
LSSOs must attend a Navy LSSO course. 


There are four categories of LSSOs. 


e Administrative Laser Safety Officer (ALSO) 
e Technical Laser Safety Officer (TLSO) 

e Laser Safety Specialist (LSS) 

e Range Laser Safety Specialist (RLSS) 


See OPNAVINST 5100.27B for details of their qualifications and responsibilities. 


The hazard ranges of interest are the NOHD for direct viewing of a beam and the rj(safey OF To,safe) 
for viewing a beam reflected off an object such as a wall. These are depicted in Figure 1. The Maximum 
Permissible Exposure (MPE) values present laser safety levels as a function of exposure time, laser PRF, 
pulse duration, and wavelength. Different tables are used for eye safety while directly viewing a beam, 
for viewing a diffusely reflected beam, and for skin exposure. 
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For repeated pulses the following equation is used to calculate the maximum permissible 
exposure (MPE). 


MPE(single pulse) 


MPE (repeated pulse) = 
( PRF xt, )” 


[1] 


Where PRF is the pulse repetition frequency of the laser and t, is the exposure duration. 


For visible lasers t, is usually taken as 1/4 second and for non-visible lasers a value of 10 seconds 
is used. 


Figure | depicts some laser hazard distances. 
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Figure 1. Laser Hazard Distances. 


Range laser safety specialists shall be designated for external operations. Range test plans shall 
specify: 


e Permissible aircraft flight paths, and ship or vehicle headings. 
e Hazard areas to be cleared. 

e Operational personnel locations. 

e Types of surveillance to be used to ensure a clear range. 

e Radio / communications procedures. 
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During laser operations no portion of the laser beam may extend beyond the controlled target area 
unless adequate surveillance can prevent radiation of unprotected areas. Class 3 and class 4 lasers shall 
not be directed above the horizon unless coordinated with those responsible for the given airspace (FAA, 
Navy, Air Force, etc). 


In an industrial environment, warning and hazard signs and lights will be posted, a hazard zone 
shall be designated when lasers are in operation, and training shall be provided to operators in the proper 
eye and body (skin) protection required. Interlocks to laser operation shall be provided when there is the 
possibility of unauthorized personnel entering the hazard area. 


Fiber optic cables usually have laser power sources so appropriate warnings or labels need to be 
applied to connections or possible breakage points. 
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AIRCRAFT DYNAMICS CONSIDERATIONS 


Free Fall / Aircraft Drag 
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FREE FALL / AIRCRAFT DRAG 


The purpose of this section is to get an awareness of the distance traveled by a flare or other object 
such as a bomb, which is jettisoned or dropped by an aircraft. This will give the reader an appreciation for the 
significance of aircraft tactical altitude. 


From Newton’s second law of motion: 
F=ma where: F = Force 


m, = Mass of object 
a = Acceleration 


and the law of gravitation: F=G “as 
¥ 
English Units SI Units 

where: F= Force of attraction lb; Newton 

G = universal gravitational constant 3.44x10° ft‘/Ib-sec* — 6.67x107'! m’/kg-sec” 

Mo, m= Masses (not weight) of object & earth slug kg 

r = distance between center of gravity of objects feet meter 

Combining the two equations and solving for “a”: 
Gm. ia 
a=——=g_, the familiar constant acceleration due to gravity. 


Since G and m, are fixed and the variation in r (the distance from the earth’s center) is small except 
for satellites, “g” is considered fixed at 32.2 ft/sec’. 


For objects with a constant acceleration (g), it can be shown that: 


3 d= distance traveled 
d=y,t+— gt where vi= Initial velocity 
2 t=time 


g = acceleration 


For a falling object, Figure 1 on the following page may be used to estimate time/distance values. 
e The upper curve is for an object shot upward with an initial velocity of 50 ft/sec. 


e The middle curve is for an object shot horizontally with an initial velocity of 50 ft/sec or one that is 
a free-falling object dropped with no initial vertical velocity. 


e The lower curve is for an object with a downward initial velocity of 50 ft/sec. 
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Notes: 
1) 50 ft/sec is the typical cartridge ejection velocity of a flare/chaff expendable. 
2) The top curve actually goes up 39 feet before starting back down, but this is difficult to see due to the 
graph scale. 
3) This simplification ignores the effects of air drag or tumbling effects on a falling object which will 
result in a maximum terminal velocity, with resultant curve straightening. 
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Figure 1. Object Fall Rate. 


SAMPLE CALCULATIONS 


Let us assume that we want to know how far a bomb or other object has fallen after 13 seconds if it 
had been dropped from an aircraft traveling at 450 kts which was in a 40° dive. 


Our initial vertical velocity is: 450 kts (Sin 40°) (1.69 ft/sec per knot) = 489 ft/sec downward 


d=Vit+ “gt? = -489(13) + 4(-32.2)(13)" = - 6355 - 2721 = -9,076 ft. 


Remember to keep the signs (+/-) of your calculations in agreement with whatever convention you are 
using. Gravity pulls downward, so we used a minus sign for acceleration. Also the initial velocity was 
downward. 


In reality, any object may well have reached terminal velocity before the time indicated using the 
above formula or Figure 1. In this example, the actual distance determined from ballistics tables would have 
been 8,000 ft, which is about 13% less than the above calculation would indicate. The drag characteristics of 
the object determine how much shorter the distance will be. In any case, it will not have dropped farther. 
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AIRCRAFT DRAG INDEX POINTS 


Tactical aircraft carry stores in various combinations depending upon the mission. Each store has a 
different drag load which affects range. The pilot needs to know the total drag load in order to determine his 
aircraft range on a particular mission. Adding up the total drag in pounds of force for wind resistance would 
be cumbersome. Therefore, the drag of the stores is compared to a known reference drag (usually the 
aircraft), and expressed as a percentage of aircraft drag multiplied by some constant. This ratio is variously 
called drag count, drag index, or drag points. For instance, if a missile has 100 pounds of drag and the 
reference aircraft drag is 50,000 pounds, the ratio is 100/50,000 = 0.002. Multiply this by a constant of 100 
(for example) and the drag index point is 0.2. The pilot only needs to look on a chart to see what the drag 
index points are for his stores, add up the drag points, and look on a chart to see what his aircraft range and 
best range (or endurance) speed will be. 
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MACH NUMBER and AIRSPEED vs. ALTITUDE 
MACH NUMBER is defined as a speed ratio, referenced to the speed of sound, i.e. 


Velocity of Interest 
Velocity of Sound 


MACH NUMBER = (at the given atmospheric conditions) [1] 


Since the temperature and density of air decreases with altitude, so does the speed of sound, hence a 
given true velocity results in a higher MACH number at higher altitudes. 


AIRSPEED is a term that can be easily confused. The unqualified term airspeed can mean any of the 
following: 


a. Indicated airspeed (IAS) - the airspeed shown by an airspeed indicator in an aircraft. Indicated 
airspeed is expressed in knots and is abbreviated KIAS. 


b. Calibrated airspeed (CAS) - indicated airspeed corrected for static source error due to location of 
pickup sensor on aircraft. Calibrated airspeed is expressed in knots and is abbreviated KCAS. 
Normally it doesn’t differ much from IAS. 


c. True airspeed (TAS) - IAS corrected for instrument installation error, compressibility error, and errors 
due to variations from standard air density. TAS is expressed in knots and is abbreviated KTAS. TAS 
is approximately equal to CAS at sea level but increases relative to CAS as altitude increases. At 
35,000 ft, 250 KIAS (or KCAS) is approximately 430 KTAS. 


IAS (or CAS) is important in that aircraft dynamics (such as stall speed) responds largely to this 
quantity. TAS is important for use in navigation (True airspeed + wind speed = ground speed). 


Figures 1 and 2 depict relations between CAS and TAS for various altitudes and non-standard 
temperature conditions. The first graph depicts lower speed conditions, the second depicts higher speeds. 


As an example of use, consider the chart on the next page. Assume we are in the cockpit, have read our 
IAS from the airspeed indicator, and have applied the aircraft specific airspeed correction to obtain 
370 KCAS. We start at point “A” and go horizontally to our flight altitude at point “B” (25,000 ft in this 
case). To find our Mach, we go down vertically to point “C” to obtain 0.86 Mach. To get our TAS at our 
actual environmental conditions, we go from point “B” vertically until we hit the Sea Level (S.L.) reference 
line at point “D”, then travel horizontally until we reach our actual outside air temperature (-20°C at altitude) 
at point “E”, then go up vertically to read our actual TAS from the scale at point “F” (535 KTAS). If we 
wanted our TAS at “standard” temperature and pressure conditions, we would follow the dashed lines slanting 
upward from point “B” to point “G” and read 515 KTAS from the scale. Naturally, we could go into the 
graph at any point and go “backwards” to find CAS from true Mach or TAS. 


Figure 3 shows a much wider range of Mach numbers. It contains only TAS and Mach, since aircraft 
generally do not fly above Mach 2, but missiles (which don’t have airspeed indicators) do. The data on this 
graph can be obtained directly from the following formula for use at altitudes of 36,000 ft and below: 


Speed of Sound (KTAS)= 29.06 ¥ 518.7-3.57 A Where A=altitude(K ft) [2] 


8-2.1 


The speed of sound calculated from this formula can be used with the equation on the first page to 
obtain Mach number. This equation uses the standard sea level temperature of 59° F and a lapse rate of 
-3.57°/1000 ft altitude. Temperature stabilizes at -69.7° F at 36,000 ft so the speed of sound stabilizes there at 
573 knots. See the last page of this section for a derivation of equation [2]. 
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Figure 2. TAS and CAS Relationship With Varying Altitude and Temperature (Continued). 
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Figure 3. Mach Number vs. TAS Variation With Altitude. 


The following is a derivation of equation [2] for the speed of sound: 


Given: p = pressure (Ib/ft*) T = absolute temperature (°Rankine) = °F + 459.7 

v= specific volume (ft*/Ib) w = specific weight (Ib/ft*) = 1/v 

R =a constant (for air: R = 53.3) p = density = w/g= I/gv .. v=1/gp 
From Boyle’s law of gasses: pv = RT, therefore we have: p/p = gRT = (32.2)(53.3)T = 1718 T [3] 
It can also be shown that: p/p’ = constant; for air y = 1.4 [4] 
From the continuity equation applied to a sound wave: pAV, = (ptdp)A(V, + dV,) [5] 
Expanding and dropping insignificant terms gives: dV,=-V, dp/p [6] 


Using Newton’s second law (p + pV,/2 = a constant) and taking derivatives: dp = -pV.dV, 


Substituting into [6] gives: V.’ =dp/dp [7] 


Then taking derivatives of [4] and substituting in [7] gives: V,= [8] 


cy 


Pp 
ye) 


Then using [3] gives: V,=.f/7@RT =.1.4(1718)T = 49/T [9] 
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Using a “Standard” atmosphere of 59° F @ Sea Level (S.L.) and a lapse rate of -3.57°/1000 ft altitude: 


40-4597 050257 A | OS 8 250 0645187 STA: WiichigeqnationD] 
sec hr 6076 ft 
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MANEUVERABILITY 


A useful function is to determine how many “G’s” an aircraft Table 1. G vs. Angle of Bank. 
might require to make a given turn without altitude loss. From (No altitude loss) 
Newton’s laws, F cos @ = W, where: F = force applied to an aircraft, 
W = weight, and » = bank angle. By definition “G’s” is the ratio of the 
force on an object to its weight, i.e., G = F/W = I/cos 9. 


Simple calculations will show the results presented in Table 1, 
to the right. 


Given that the average structural limit of an aircraft is about 
7 G’s, the maximum bank angle that can be achieved in level (non- 
descending) flight is 81.8°. 


Figure | can be used to determine the turn radius and rate-of-turn for any aircraft, given speed and 
angle of bank (assuming the aircraft maintains level flight). It may also be used in the reverse context. It 
should be noted that not all aircraft can fly at the speeds depicted - they may stall beforehand or may be 
incapable of attaining such speeds due to power/structural limitations. 


In the example shown on Figure 1, we assume an aircraft is traveling at 300 kts, and decides to make 
a 30° angle of bank turn. We wonder what his turn radius is so we can approximate his flight path over the 
ground, and what his rate of turn will be. We enter the chart at the side at 300 kts and follow the line 
horizontally until we intercept the 30° “bank angle for rate of turn” line. We then go down vertically to 
determine the 2.10°/sec rate of turn. To get radius, we continue horizontally to the 30° “bank angle for turn 
radius” line. We can then go down vertically to determine the radius of 13,800 ft. 


. Bank Angle Bank Angle | 
|For Rate of Tum | | |For Turn Radius | 


17 7] TT VT TV 1 Tn, 


| 
1 ee 
| 


r= 13,800 ft 
- ROT =2. Iisecy 
PY till | III 
1 ALI | LT 
II] 100 #0 30405 fo 080 III | 80 10 
I 14 Lt RUT 


Velocity - True Airspeed (Kts) 


co 
GC 
co 


Rate of Turn, Deg/sec s of Turn, Feet? 


Figure 1. Aircraft Turn Rate / Radius vs. Speed. 


8-3.1 


The exact formulas to use are: 


Vv’ 


Rate of Turn= 


a anes Radius of Turn = 


11.26 tan() 


Another interesting 
piece of information might 
be to determine the distance 
a typical aircraft might 
travel during a maneuver to 
avoid a missile. 


Birds-eye view 
of aircraft in 
level horizontal 


Figure 2 shows a ia 


birds-eye view of such a 
typical aircraft in a level 
(constant altitude) turn. 


To counter many 
air-to-air missiles the pilot 
might make a level turn, 
however in countering a 
SAM, altitude is usually lost 


V =Velocity (Knots) 
and @= Angle of Bank 


Where : 


ASSUME: 
Vac= 400 Kts &is pulling ? G'sintum 


From Table 1: 
Angle of bank = 92° 


From Figure 1: 
Rate of Turn (ROT) = 18°fsec 
Radius of Tur = 2100 ft 


In 4 sec turning, the plane will have turned 90°, 
in 10 sec it will have turned 180° 


In § sec withoutturning, the plane will have 
traveled 3333 ft, in 10 sec it will have traveled 
6666 ft. 


5 Sec 
4999 ft 


Figure 2. Maneuvering Aircraft. 
for two reasons: (1) the ‘ 5 


direction of maneuvering against the missile may be downward, and (2) many aircraft are unable to maintain 
altitude without also losing speed. These aircraft may have insufficient thrust for their given weight or may 
be at too high an altitude. The lighter an aircraft is (after dropping bombs/burning fuel), the better the 
performance. Likewise, the higher the altitude, the poorer the thrust-to-weight ratio. Maximum afterburner is 
frequently required to maintain altitude at maximum “G” level. 


REFERENCE AXES (Roll, Pitch, Yaw) 


~ 
oo 
4 


The rotational or oscillating movement of an Pitch Axis — 


aircraft, missile, or other object about a longitudinal axis is 
called roll, about a lateral axis is called pitch, and about a 
vertical axis is called yaw as shown in Figure 3. 


1 - Yaw Axis. 


aes 
ee - Rall Axis 


Figure 3. Reference Axes. 
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SAMPLE CALCULATIONS 


If we want to determine the rate of turn or turn radius more precisely than can be interpolated from 


the chart in Figure 1, we use the formulas. For our initial sample problem with an aircraft traveling 300 kts, 
in a 30° angle of bank turn, we have: 


Raieof Tan 1091 tan(d) _ 1091 tan(30) _ 2 1°/sec 
V 300 
2 o: 
Radius of Turn = aE 8 13,844 ft 


These are the same results as we determined using Figure 1. 
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EMP / AIRCRAFT DIMENSIONS 


An aircraft flying in the vicinity of an electromagnetic pulse (EMP) acts like a receiving antenna and 
picks up EMP radiation in relation to size like a dipole (or half-wavelength dipole). The electromagnetic 
pulse spectrum decreases above 1 MHz as shown in Figure 1, so an F-14 aircraft that is an optimum 2 
wavelength antenna at ~8 MHz will pick up less EMP voltage than a B-52 or an aircraft with a trailing wire 
antenna. A rule of thumb for the voltage picked up is: 


Vemp = 8.1 volts/ft times the maximum dimension of the aircraft in feet 


This rule of thumb was generated because a single linear relationship between voltage and aperture 
seemed to exist and compared favorably with more complex calculations for voltage picked up by various 
aircraft when subjected to EMP. 


Table | shows various aircraft and the frequencies they would be most susceptible to, using f = c/A, 
where A matches the selected aircraft dimension for maximum “antenna reception effect.” This should be a 
design consideration when trying to screen onboard avionics from the effects of EMP. 


The following is a partial listing of aircraft types vs. identifying prefix letters (several are used in 
Table 1): 


Attack Tanker Trainer 

Bomber Observation Utility 

Cargo Patrol Vertical or Short Takeoff 
Electronic Surveillance Special mission and Landing (V/STOL) 
Fighter Reconnaissance Experimental 

Helicopter Anti Sub/Ship Prototype 


-70 dB fdecade 


-40 dB fdecade 
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Figure 1. EMP as a Function of Frequency. 
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Table 1. Aircraft Dimensions and Equivalent Antenna Aperture. 


‘Aivopatt Height Frequency Length Frequency a Frequency 
Mission mee (ft.) (MHz) (ft.) (MHz) (ft,) (MHz) 
2 72 


ELECTRONIC EA-6B 16.50 59.64 29.82 59.34 16.58 8.29 53.0 18.57 9.29 
WARFARE EA-18 16.0 61.47 30.74 60.17 16.35 8.17 44.67 | 22.02 | 11.01 


F-15 
F-16 
F/A-18C/D 
F/A-18E/F 
F-22 
F-35A 
F-35C 
F-117 


P-3C 33.75 29.16 14.58 8.45 4.23 99.67 9.87 4.94 
S-3A 22.75 43.25 21.63 18.45 9.23 68.67 | 14.33 7.17 
P-8 42.1 23.36 11.68 7.6 3.8 123.6 7.96 3.98 


AV-8B 11.64 84.45 42.23 46.3 21.23 10.62 30.3 32.44 | 16.22 
V-22 18.1 54.3 27.2 57.3 17.17 8.58 84.5 11.64 5.82 
15.0 65.6 32.78 51.2 19.2 9.61 35 28.1 14.05 


HELICOPTERS 


7143 


SPECIAL EC-130Q 38.5 25.56 12.78 99.34 9.91 4.96 132.58 | 7.42 3.71 
ELECTRONICS 


TRAINER T-2B 14.8 66.49 33.25 38.7 25.43 12.72 37.85 | 26.00 13.0 
T-39D 16.0 61.50 30.75 43.75 22.49 11.25 44.34 | 22.19 | 11.10 
T-45 13.5 72.86 36.43 39.33 25.0 12.5 30.8 31.93 | 15.97 
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DATA TRANSFER BUSSES 
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DATA BUSSES 


INTRODUCTION 


The avionics systems on ROM/UDF 


aircraft frequently contain general 
purpose computer components 
which perform certain processing 
functions, then relay this 
information to other systems. 
Some common examples are the 
mission computers, the radar 
processors, RWRs, and jammers. 
Each system is frequently laid out 


as shown in Figure 1. FAiS-232 Misc- Storage Devices 
RS-422 Display je. Disk, Tape ete 
FAS-485 etc. 
The Input/Output (I/O) IEEE-488 
modules will vary in function, but MIL-STD-1553 
all serve the same purpose - to MIL-STD-1773 


GPIB, HPIB, HPIL ete. 


translate the electrical signals from 
one protocol to one of another in 
order to exchange information. I/O 
modules are used similarly in 
general purpose computers in laboratories to test equipment and/or tie computers together via a local area 
network (LAN) to exchange information. Some of the methodologies include a star, ring, or bus type network 
(see terminology at the end of this section). 


Figure 1. Avionics Block Diagram. 


A number of network “models” exist for describing the functions, interfaces and protocols involved in 
network data interchange. Regardless of the descriptive model used, all strive toward the same end and none 
actually changes the detailed implementation. Table | shows the layer names and the number of layers of 
networking models presented in Internet Engineering Task Forces (IETF) Request For Comments (RFCs) and 
in common use by textbooks. 


Table 1. Some Common Network Architecture Models. 


IETF-RFC 1122 Stallings | Cisco Academy 
Four layer __|Five-layer Internet model or| TCP/IP 5-layer Five layer Four layer 
Internet model TCP/IP protocol suite reference model |TCP/IP model| Internet model 


Application Application Application Application Application 


Host-to-host 
Transport Transport Transport Saud Transport 
or transport 


Internetwork 
. : i twork 
Link Danie Data link (Network| Network Ne wor 
interface) access interface 


Po Physical (Hardware) Physical aaa 


These textbooks are secondary sources that may be contrary to the intent of RFC 1122 and other 
primary sources such as the Open Systems Interconnection (OSI) Reference Model developed by the 
International Organization for Standardization (ISO). 
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The OSI Reference Model is a more general description for layered communications and computer 
network protocol design. The IETF makes no effort to follow the OSI model although RFCs sometimes refer 
to it. The description of the OSI layers is shown in Table 2. 


Table 2. OSI Reference Model. 


Misc Example IP Suitte 


DHCP, DNS, FTP, 
7| APPLICATION Meaning of data HL7, Modbus Gopher, HTTP, NTP, 
SMTP, SNMP, Telnet 

6 [PRESENTATION Building blocks of data” | “sci, BRCDIC, MIDI MIME, XDR, SSL 

and encryption 
Opening and closing of 
5 SESSION specific communication Nelo. Sar Hale NetBIOS, RTP, SAP 
paths — Simplex, SDP 


4 | TRANSPORT Error checking | ss NBF-——si|- PPTP, SCTP, TCP, UDP 
Determination of data 
3) NETWORK paths within the network NBF, Q.931, IS-IS IP, ICMP 
Data transmission, source, 802.3 (Ethernet), PPP 
Dae destination, and checksum | 802.1 1a/b/g/n MAC, FDDI peak cia cas 
Voltage levels, signal RS-232, 10Base-T, 

A layer is a collection of conceptually similar functions that provide services to the layer above it and 
receives service from the layer below it. On each layer an instance provides services to the instances at the 
layer above and requests service from the layer below. For example, a layer that provides error-free 
communications across a network provides the path needed by applications above it, while it calls the next 


lower layer to send and receive packets that make up the contents of the path. Conceptually two instances at 
one layer are connected by a horizontal protocol connection on that layer. 


Most networks do not use all layers. For example, RS-232 is only a physical layer. Ethernet is only 
layers 1 and 2. TCP/IP is a protocol, not a network, and uses layers 3 and 4 regardless of whether layers 1 
and 2 are a telephone line, wireless connection, or 10Base-T Ethernet cable. 


Most of the sections in this division discuss the lowest (physical) layer of communication. There are, 
however, several more areas of general interest which are included in later sections such as Ethernet and 
TCP/IP. These are used in general purpose computers like the desktop PC or lab networks, and are not 
commonly used in aircraft. 


The typical high-speed data busses on avionics/computers do not operate as fast as the CPU clock 
speed, but they are much faster than the interface busses they connect to. There are a number of interface 
busses (physical layer in network model) which are widely used by aircraft, avionics systems and test 
equipment. The most common include the RS-232, the RS-422, the RS-485, the IEEE-488 (GP-IB/HP-IB) 
and the MIL-STD-1553A/B. The MIL-STD-1773 bus is a fiber optic implementation of the 1553 bus and 
may be used in the future when technology requires it to reduce susceptibility to emissions or other reasons. 
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A summary of these more common types follows in Table 3, which includes a brief descriptive 
comparison, while a section covering each in more detail is provided later. 


Table 3. Summary of Physical Bus Characteristics. 
Max 
# of Rise Data 
Terminals 
RS-232C 100 feet max 1 Serial | 3-20 | 150 - 19,200 5- to 8- bit 
50 ft at 20k bps baud per sec serial 


RS-422 1.2 km 10° Serial 3 see figure in | <0.1 T, | unspecified 
RS-232 
section 


RS-485 10 MHz 


IEEE-488 20 meters 14 Parallel 16 500 kHz 8-bit parallel 
(GP-IB/HP-IB) 


HP-IL 20kBPS | | _ serial 
MIL-STD-1553B 300 feet 32 Serial 3 1 MHz 100- | 20-bit serial 
MIL-STD-1773 N/A 300 ns 


NOTES FROM TABLE: 


(1) Max Number of Terminals does not include the bus controller. 

(2) Including ground/shield 

(3) T, = time duration of the unit interval at the applicable data signaling rate (pulse width) 

(4) Length is function of data signaling rate influenced by the tolerable signal distortion, amount of 
longitudinally coupled noise and ground potential difference introduced between the controller and 


terminal circuit grounds as well as by cable balance. See RS-422 section for graph. 


(5) Physical arrangement of multiple receivers involves consideration of stub line lengths, fail-safe networks, 
location of termination resistors, data rate, grounding, etc. 


(6) Rate can go up to 1 MHz if special conventions are followed. 


(7) Max Number of Terminals includes terminal reserved for broadcast commands. 


BUS TERMINOLOGY 
10BASE-T: Standard “Plain Vanilla” Ethernet based on Unshielded Twisted Pair wire 
10BASE-F: 10Mbps fiber optic Ethernet 
100BASE-T: Standard “Fast Ethernet” based on twisted pair copper wire 


ADDRESS: A unique designation for the location of data or the identity of an intelligent device; allows each 
device on a single communications line to respond to its own message. 


ASCII (American Standard Code for Information Interchange): Pronounced asky. A seven-bit-plus- 
parity code established by ANSI to achieve compatibility between data services. 


ASYNCHRONOUS OPERATION: Asynchronous operation is the use of an independent clock source in 
each terminal for message transmission. Decoding is achieved in receiving terminals using clock information 
derived from the message. 


BAUD: Unit of signaling speed. The speed in baud is the number of discrete events per second. If each 
event represents one bit condition, baud rate equals bits per second (BPS). When each event represents more 
than one bit, baud rate does not equal BPS. 


BIT: Contraction of binary digit: may be either zero or one. A binary digit is equal to one binary decision 
or the designation of one or two possible values of states of anything used to store or convey information. 


BIT RATE: The number of bits transmitted per second. 

BRIDGE: A network bridge connects multiple network segments at the data link layer (layer 2) of the OSI 
model, and the term layer 2 switch is very often used interchangeably with bridge. Bridges are similar to 
repeaters or network hubs, devices that connect network segments at the physical layer; however, with 


bridging, traffic from one network is managed rather than simply rebroadcast to adjacent network segments. 


BROADCAST: Operation ofa data bus system such that information transmitted by the bus controller or a 
remote terminal is addressed to more than one of the remote terminals connected to the data bus. 


BUS CONTROLLER: The terminal assigned the task of initiating information transfers on the data bus. 


BUS MONITOR: The terminal assigned the task of receiving bus traffic and extracting selected information 
to be used at a later time. 


BYTE: A binary element string functioning as a unit, usually shorter than a computer “word.” Eight-bits per 
byte are most common. Also called a “character.” 


COMMAND/RESPONSE: Operation ofa data bus system such that remote terminals receive and transmit 
data only when commanded to do so by the bus controller. 


CRC: Cyclic Redundancy Check; a basic error-checking mechanism for link-level data transmissions; a 


characteristic link-level feature of (typically) bit-oriented data communications protocols. The data integrity 
of a received frame or packet is checked by an algorithm based on the content of the frame and then matched 
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with the result that is performed by a sender and included in a (most often, 16-bit) field appended to the 
frame. 


CROSSOVER CABLE: Cable with transmit/receive pairs reversed so one computer or hub or switch can 
link directly to another. 


DATA BUS: Whenever a data bus or bus is referred to in MIL-STD-1553B, it shall imply all the hardware 
including twisted shielded pair cables, isolation resistors, transformers, etc., required to provide a single data 


path between the bus controller and all the associated remote terminals. 


DCE (Data Communications Equipment): Devices that provide the functions required to establish, 
maintain, and terminate a data-transmission connection; e.g., a modem. 


DHCP: Dynamic Host Configuration Protocol - permits auto-assignment of temporary IP addresses for new 
devices logging in 


DNS: Domain Name Server - associates names with IP addresses 
DTE (Data Terminal Equipment): Devices acting as data source, data sink, or both. 
DUPLEX: Communication traveling between two nodes in both directions 


DYNAMIC BUS CONTROL: The operation of a data bus system in which designated terminals are offered 
control of the data bus. 


EIA (Electronic Industries Association): A standards organization in the U.S.A. specializing in the 
electrical and functional characteristics of interface equipment. 


FDM (Frequency-Division Multiplexer: A device that divides the available transmission frequency range 
into narrower banks, each of which is used for a separate channel. 


FDX (Full Duplex): Simultaneous, two-way, independent transmission in both directions (4-wire). 
FTP: File Transfer Protocol - the most popular mechanism for bulk movement of files on TCP/IP. 


GATEWAY: Device which links Ethernet to dissimilar networks and transfers data at the application layer 
level. Interface cards link the PC to Ethernet via the PCI, ISA, PCMCIA, PC/104, or other buses. 


GPIB: General Purpose Interface Bus (see section 9-5), 


HALF DUPLEX: Operation of a data transfer system in either direction over a single line, but not in both 
directions on that line simultaneously. 


HANDSHAKING: Exchange of predetermined signals between two devices establishing a connection. 
Usually part of a communications protocol. 


HPIB / HPIL: Hewlett-Packard Interface Bus / Hewlett-Packard Interface Loop 


HUB: The simplest method of redistributing data, are “dumb,” not interpreting or sorting messages that pass 
through them. A hub can be as simple as an electrical buffer with simple noise filtering. It isolates the 


impedances of multiple spokes ina star topology. Some hubs also have limited store-and-forward capability. 
They indiscriminately transmit data to all other devices, which are still on the same collision domain, 
connected to the hubs. They are not assigned MAC addresses or IP addresses. 


IEEE (Institute of Electrical and Electronic Engineers): An international professional society that issues 
its own standards and is a member of ANSI and ISO. 


IP: Internet Protocol portion of TCP/IP. It is a protocol used for communicating data across a packet- 
switched network. 


IP ADDRESS: Address of a TCP/IP enabled device on an Intranet or Internet — in the form 
XXX.XXX.XXX.XXX, Where xxx is an integer between 0 and 255. 


LAN: Local Area Network 
MAC: Media Access Control - the physical components which disassemble Ethernet message fames 


MANCHESTER ENCODING: Digital encoding technique (specified for the IEEE 802.3 Ethernet baseband 
network standard) in which each bit period is divided into two complementary halves; a negative-to-positive 
(voltage) transition in the middle of the bit period designates a binary “1,” while a positive-to-negative 
transition represents a “0.” The encoding technique also allows the receiving device to recover the 
transmitted clock from the incoming data stream (self-clocking). 


MESSAGE: A single message is the transmission of a command word, status word, and data words if they 
are specified. For the case of a remote terminal to remote terminal (RT to RT) transmission, the message shall 
include the two command words, the two status words, and data words. 


MODE CODE: A means by which the bus controller can communicate with the multiplex bus related 
hardware, in order to assist in the management of information flow. 


MODEM (Modulator-Demodulator): A device used to convert serial digital data from a transmitting 
terminal to a signal suitable for transmission over a telephone channel, or to reconvert the transmitted signal 
to serial digital data for acceptance by a receiving terminal. 


MULTIPLEXOR (also Multiplexer): A device used for division of a transmission into two or more 
subchannels, either by splitting the frequency band into narrower bands (frequency division) or by allotting a 
common channel to several different transmitting devices one at a time (time division). 


NETWORK: An interconnected group of nodes; a series of points, nodes, or stations connected by 
communications channels; the assembly of equipment through which connections are made between data 
stations. 


NODE: A point of interconnection to a network. Normally, a point at which a number of terminals or tail 
circuits attach to the network. 


PARALLEL TRANSMISSION: Transmission mode that sends a number of bits simultaneously over 
separate lines (e.g., eight bits over eight lines) to a printer. Usually unidirectional. 


PHASE MODULATION: One of three ways of modifying a sine wave signal to make it “carry” 
information. The sine wave or “carrier” has its phase changed in accordance with the information to be 
transmitted. 

PING: Packet Inter Net Groper - very useful utility which probes for the existence of a TCP/IP host 


POLLING: A means of controlling devices on a multipoint line. 


PORT: A number in TCP/IP to which services are assigned; e.g. FTP is port 21; SMTP is port 25; HTTP is 
port 80. 


PROTOCOL: A formal set of conventions governing the formatting and relative timing of message 
exchange between two communicating systems. 


PULSE CODE MODULATION (PCM): The form of modulation in which the modulation signal is 
sampled, quantized, and coded so that each element of information consists of different types or numbers of 
pulses and spaces. 

REMOTE TERMINAL (RT): All terminals not operating as the bus controller or as a bus monitor. 
REPEATER: Buffer which cleans up, strengthens and re-transmits a signal. 


ROUTER: Repeater which selectively re-distributes messages based on IP address 


SERIAL TRANSMISSION: The most common transmission mode; in serial, information bits are sent 
sequentially on a single data channel. 


SNMP: Simple Network Management Protocol; allows monitoring and management of a network. 


SOCKET: Specific instance of an IP address and Port number that represents a single connection between 
two applications. 


STAR TOPOLOGY: Topology which allows only one device at each end of a wire and requires repeaters 
for more than two devices. 


STUBBING: Stubbing is the method wherein a separate line is connected between the primary data bus line 
and a terminal. The direct connection of stub line causes a mismatch which appears on the waveforms. This 
mismatch can be reduced by filtering at the receiver and by using bi-phase modulation. Stubs are often 
employed not only as a convenience in bus layout but as a means of coupling a unit to the line in such a 
manner that a fault on the stub or terminal will not greatly affect the transmission line operation. In this case, 
a network is employed in the stub line to provide isolation from the fault. These networks are also used for 
stubs that are of such length that the mismatch and reflection degrades bus operation. The preferred method 
of stubbing is to use transformer coupled stubs. The method provides the benefits of DC isolation, increased 
common mode protection, a doubling of effective stub impedance, and fault isolation for the entire stub and 
terminal. Direct coupled stubs should be avoided if at all possible. Direct coupled stubs provide no DC 
isolation or common mode rejection for the terminal external to its subsystem. Further, any shorting fault 
between the subsystems’ internal isolation resistors (usually on the circuit board) and the main bus junction 
will cause failure of that entire bus. It can be expected that when the direct stub length exceeds 1.6 feet, that it 
will begin to distort the main bus waveforms. Note that this length includes the cable runs internal to a given 
subsystem. 


SUBSYSTEM: The device or functional unit receiving data transfer service from the data bus. 
SWITCH: Repeater which selectively re-distributes messages based on hardware MAC address 


SYNCHRONOUS TRANSMISSION: Transmission in which data bits are sent at a fixed rate, with the 
transmitter and receiver synchronized. Synchronized transmission eliminates the need for start and stop bits. 


TCP: Transmission Control Protocol - mechanism in TCP/IP that ensures that data arrives intact and in 
correct order 


TELNET: Standard interface through which a client may access a host as though it were local 


TERMINAL: The electronic module necessary to interface the data bus with the subsystem and the 
subsystem with the data bus. Terminals may exist as separate units or be contained within the elements of the 
subsystem. 


TIME DIVISION MULTIPLEXING (TDM): The transmission of information from several signal sources 
through one communication system with different signal samples staggered in time to form a composite pulse 
train. 


UDP: User Datagram Protocol - lower overhead alternative to TCP protocol which does not guarantee 
message delivery 


WORD: A set of bits or bytes comprising the smallest unit of addressable memory. In MIL-STD-1553B, a 
word is a sequence of 16 bits plus sync and parity. 


RS-232 INTERFACE 
INTRODUCTION 


The RS-232 interface is the Electronic Industries Association (EIA) standard for the interchange of 
serial binary data between two devices. It was initially developed by the EIA to standardize the connection of 
computers with telephone line modems. The standard allows as many as 20 signals to be defined, but gives 
complete freedom to the user. Three wires are sufficient: send data, receive data, and signal ground. The 
remaining lines can be hardwired on or off permanently. The signal transmission is bipolar, requiring two 
voltages, from 5 to 25 volts, of opposite polarity. 


COMMUNICATION STANDARDS 


The industry custom is to use an asynchronous word consisting of: a start bit, seven or eight data bits, 
an optional parity bit and one or two stop bits. The baud rate at which the word sent is device-dependent. 
The baud rate is usually 150 times an integer power of 2, ranging from 0 to 7 (150, 300, 600, ...., 19,200). 
Below 150 baud, many system-unique rates are used. The standard RS-232-C connector has 25 pins, 21 pins 
which are used in the complete standard. Many of the modem signals are not needed when a computer 
terminal is connected directly to a computer, and Figure 1 illustrates how some of the “spare” pins should be 
linked if not needed. Figure 1 also illustrates the pin numbering used in the original DB-25 connector and 
that now commonly used with a DB-9 connector normally used in modern computers 


Specifying compliance to RS-232 only establishes that the signal levels in two devices will be 
compatible and that if both devices use the suggested connector, they may be able to be connected. 
Compliance to RS-232 does not imply that the devices will be able to communicate or even acknowledge 
each other’s presence. 


RS-232 Interface 
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Data set ready Data set mady 


Data terminal ready Data terminal ready 


Figure 1. Direct-to-Computer RS-232 Interface. 
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Table 1 shows the signal names, and functions of the RS-232 serial port pinout. Table 2 shows a 
complete pin description. 


Name Pin Signal Name 


AB 


CD 


Pin Description Pin Description 


1 PG 
Protective 
Ground 
TxD 
Transmit Data 
RxD 
Receive Data 
RTS 
Request to Send 


5 CTS 
Clear to Send 


7 SG 
Signal Ground 
20 DTR 
Data Terminal 
Ready 


Table 1. RS-232 Serial Port Pinout. 


Function 


This line is connected to the chassis ground of the GPIB-232CV. Since the 
GPIB-232CV chassis ground is not connected to earth ground, pin | 
should be connected on both serial devices. 

This line carries serial data from the GPIB-232CV to the serial host. 


This line carries serial data from the serial host to the GPIB-232CV. 


This signal line is driven by the GPIB-232CV and when asserted indicates 
that the GPIB-232CV is ready to accept serial data. The GPIB-232CV un- 
asserts RTS when it is no longer ready to accept serial data because of a 
buffer full condition. 

This signal line is asserted by the serial host and sensed by the GPIB- 
232CV. When asserted, it indicates that the serial host is ready to accept 
serial data. When unasserted, it indicates that data transmission should be 
disabled. 

This line establishes a reference point for all interface voltages. 


This signal line is asserted by the GPIB-232CV to signal that it has been 
powered on, and is ready to operate. 


Table 2. RS-232C Interface Signals. 


Pin Description 


1 Protective Ground 10 (Reserved for Data Set Testing) 19 Secondary Request to Send 
2 Transmitted Data 11 Unassigned 20 Data Terminal Ready 


4 Request to Send 13 Sec. Clear to Send 22 Ring Indicator 


(DTE/DCE Source) 
Timing (DCE Source) Timing (DTE Source) 


3 Received Data 12. Sec. Rec’d. Line Sig. Detector 21 Signal Quality Detector 


7 Signal Ground 16 Secondary Received Data 25 Unassigned 
(Common Return 


Poe pas | 
Detector (DCE Source) 
9 (Reserved for Data Set | 18 Unassigned 
el a 
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Electrical Characteristics: The RS-232-C specifies the signaling rate between the DTE and DCE, and a digital 
signal is used on all interchange circuits. The RS-232 standard specifies that logic “1” is to be sent as a 
voltage in the range -15 to -5 V and that logic “0” is to sent as a voltage in the range +5 to +15 V. The 
standard specifies that voltages of at least 3 V in amplitude will always be recognized correctly at the receiver 
according to their polarity, so that appreciable attenuation along the line can be tolerated. The transfer rate is 
rated > 20 kbps and a distance of < 15m. Greater distance and data rates are possible with good design, but it 
is reasonable to assume that these limits apply in practice as well as in theory. The load impedance of the 
terminator side of the interface must be between 3000 and 7000 ohms, and not more than 2500 pF. 


Table 3, summarizes the functional specifications of the most important circuits. 


Table 3. RS-232-C Circuit Definitions. 


Direction : 
to: 


Data Signals 


Transmitted Data (BA) 
Received Data (BB) 


Timing signals 
Transmitter Signal Element Timing (DA) 
Transmitter Signal Element Timing (DB) 


Data generated by DTE 
Data Received by DTE 


Clocking signal, transitions to ON and OFF occur at center of each signal element 
Clocking signal, as above; both leads relate to signals on BA 


Receiver Signal Element Timing (DD) Clocking signal, as above, for circuit BB 
Control Signals 

Request to Send (CA) 

Clear to Send (CB) 

Data Set Ready (CC) 

Data Terminal Ready (CD) 

Ring Indicator (CE) 

Carrier Detect (CF) 

Signal Quality Detector (CG) 

Data Signal Rate Selector (CH) 

Data Signal Rate Selector (CI) 


DTE wishes to transmit 

DCE is ready to transmit; response to request to send 

DCE is ready to operate 

DTE is ready to operate 

Indicates that DCE is receiving a ringing signal on the communication channel 
Indicates that DCE is receiving a carrier signal 

Asserted when there is reason to believe there is an error in the received data 
Asserted to select the higher of two possible data rates 

Asserted to select the higher of two possible data rates 


Ground 
Protective Ground (AA) 
Signal Ground (AB) 


Attached to machine frame and possibly external grounds 
Establishes common ground reference for all circuits 


Range: The RS-232-C standard specifies that the maximum length of cable between the transmitter and 
receiver should not exceed 100 feet. Although in practice many systems are used in which the distance 
between transmitter and receiver exceeds this rather low figure. The limited range of the RS-232C standard is 
one of its major shortcomings compared with other standards which offer greater ranges within their 
specifications. One reason why the range of the RS-232C standard is limited is the need to charge and 
discharge the capacitance of the cable connecting the transmitter and receiver. 


Mechanical Characteristics: The connector for the RS-232-C is a 25 pin connector with a specific 
arrangement of wires. In theory, a 25 wire cable could be used to connect the Data Terminal Equipment 
(DTE) to the Data Communication Equipment (DCE). The DTE is a device that is acting as a data source, 
data sink, or both, e.g. a terminal, peripheral, or computer. The DCE 1s a device that provides the functions 
required to establish, maintain, and terminate a data-transmission connecting, as well as the signal conversion, 
and coding required for communication between data terminal equipment and data circuit; e.g. a modem. 
Table 4, shows the complete summary of the RS-232-C, e.g., descriptor, sponsor, data format, etc. 
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Table 4. Summary of the RS-232-C. 


Data Format 5- to 8- bit serial 
Transfer Type 


Error Optional Parity Bit 
Handling 


25-pin female connector on DCE; 25-pin male connector on DTE 


20 kbs 


Remarks RS-232 is used in the microcomputer world for communications between two DTEs. 
The null-modem is included into one or both connecting devices, and/or cable and is 
seldom documented. As a result, establishing an RS-232 connection between two 


DTEs is frequently a difficult task. 
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RS-422 BALANCED VOLTAGE INTERFACE 


Specifying compliance to RS-422 only establishes that the signal between the specified devices will 
be compatible. It does not indicate that the signal functions or operations between the two devices are 
compatible. The RS-422 standard only defines the characteristic requirements for the balanced line drivers 
and receivers. It does not specify one specific connector, signal names, or operations. RS-422 interfaces are 
typically used when the data rate or distance criteria cannot be met with RS-232. The RS-422 standard allows 
for operation of up to 10 receivers from a single transmitter. The standard does not define operations of 
multiple tri-stated transmitters on a link. 


The RS-422-A interfaces between the Data Terminal Equipment (DTE) and Data Communication 
Equipment (DCE) or in any point-to-point interconnection of signals between digital equipment. It employs 
the electrical characteristics of balanced-voltage digital interface circuits. 


The balanced voltage digital interface circuit will normally be utilized on data, timing, or control 
circuits where the data signaling rate is up to 10 Mbit/s. While the balanced interface is intended for use at 
the higher data signaling rate, it may (in preference to the unbalanced interface circuit ) generally be required 
if any of the following conditions prevail: 


e The interconnecting cable is too long for effective unbalanced operation. 


e The interconnecting cable is exposed to an extraneous noise source that may cause an unwanted 
voltage in excess of + 1 volt measured differentially between the signal conductor and circuit 
common at the load end of the cable with a 50 ohm resistor substituted for the generator. 


e tis necessary to minimize interference with other signals. 


e Inversion of signals may be required, i.e. plus to minus MARK may be obtained by inverting the 
cable pair. 


Applications of the balanced voltage digital interface circuit are shown in Figure 1. 


LEGEND: 
OTE = Data Terminal Equipment 


OGE = Data Gommunication Equipment 
[> = Interface Generator 


= Interface Load 


BY = Balanced Interface Curcuit 
—s>— =Telecommunication Ghannel 


Figure 1. Application of a RS-422 Circuit. 


9-3.1 


While a restriction on maximum cable length is not specified, guidelines are given later with respect 
to conservative operating distances as function of data signaling rate. 


For a binary system in which the RS-422-A is designed, the data signaling rate in bit/s and the 
modulation in bauds are numerically equal when the unit interval used in each determination is the minimum 
interval. 


Electrical Characteristics: 


The balanced voltage digital interface circuit consists of three parts: the generator (G), the balanced 
interconnecting cable, and the load. The load is comprised of one or more receivers (R) and an optional cable 
termination resistance (RT). The balanced voltage interface circuit is shown in Figure 2. 


Environmental Constraints: 


Balanced voltage digital interface conforming to this standard will perform satisfactorily at data 
signaling rates up to 10 Mbit/s providing that the following operational constraints are satisfied: 


e The interconnecting cable length is within that recommended for the applicable data signaling 
rate (see Figure 3) and the cable is appropriately terminated. 

e The common mode voltage at the receiver is less than 7 volts (peak). The common mode voltage 
is defined to be any uncompensated combination of generator-receiver ground potential 
difference, the generator offset voltage (Vos), and longitudinally coupled peak noise voltage 
measured between the received circuit ground and cable within the generator ends of the cable 
short-circuited to ground. 


BALANCED 


GENERATOR “ERIN RECEIVER 


A As 
a 
2 To 


To additional! 
receivers, 
Va if any 
LEGEND: 
Ri = Optional Cable Termiration Resistance 
Va = Ground Potent&al Difference 
A,B = Generator Interface Points 
Aa, Br = Load Interface Points 
C = Generator Circuit Ground 
Cy = Load Circuit Ground 
Note: The physical connections of multiple receiver is not defined 


Figure 2. Balanced Digital Interface Circuit. 
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Interconnecting Cable Guidelines: 


The maximum permissible length of cable separating the generator and the load is a function of data 


signaling rate and is influenced by the tolerable signal distortion, the amount of coupled noise and ground 
potential difference introduced between the generator and load circuit as well as by cable balance. The curve 
of cable length versus signaling rate is given in Figure 3. This curve is based upon using 24 AWG copper, 
twisted-pair cable with a capacitance of 52.5 pF/meter terminated in a 100 ohm load. As data signaling rate is 
reduced below 90 kbit/s, the cable length has been limited at 1200 meters by the assumed maximum allowable 
6 dBV signal loss. 


Industry customs are not nearly as well established for RS-422 interfaces as they are for RS-232. The 
standard specifies use of the 37-pin “D”; the 9-pin “D” is specified for use with the secondary channel. Most 
data communications equipment uses the 37-pin “D”; many computer applications use a 9-pin “D” only. 
Some equipment applications use the 25-pin “D” defined for RS-232. 


Compatibility With Other Interfaces: 


Since the basic differential receivers of RS-423-A and RS-422-A are electrically identical, it is 
possible to interconnect an equipment using RS-423-A receivers and generators on one side of the interface 
with an equipment using RS-422-A generators and receivers on the other side of the interface, if the leads of 
the receivers and generators are properly configured to accommodate such an arrangement and the cable is not 
terminated. 


This circuit is not intended for interoperation with other interface electrical circuits such as RS-232-C, 
MIL-STD-188C, or CCITT (Comite Consultatif Internationale Telegraphique et Telephonique), 
recommendations V.28 and V.35. Under certain conditions, the above interfaces may be possible but may 
require modification of the interface or equipment; therefore satisfactory operation is not assured and 
additional provisions not specified herein may be required. 
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Figure 3. Data Signaling Rate vs. Cable Length. 
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RS-485 INTERFACE 


STANDARD FOR ELECTRICAL CHARACTERISTICS OF GENERATORS AND RECEIVERS FOR 
USE IN BALANCED DIGITAL MULTIPOINT SYSTEMS 


Introduction: The RS-485 is the recommend standard by the Electronic Industries Association (EIA) that 
specifies the electrical characteristics of generators and receivers that may be employed for the interchange of 
binary signals in multipoint interconnection of digital equipments. When implemented within the guidelines, 
multiple generators and receivers may be attached to a common interconnecting cable. An interchange 
system includes one or more generators connected by a balanced interconnecting cable to one or more 
receivers and terminating resistors. 


Electrical Characteristics: 

The electrical 
characteristics that are 
specified are measured at 
an interconnect point 
supplied by the devices 


Balanced 

manufacturer. Figure 1 Interconnecting 

: : Cable 
shows an interconnection 
application of generators Interface 

; : Described in 

and receivers having the LEGEND: This Standard 
electrical parameters G = Generator 
specified. The elements in R_ =ReceWver 

: : G/F = Combination Generator / Receiver 
the application are: a ; 

ti : L =Length of stub: the guideline assumes length of stub to be effectively zera 

eenenates Pree eNotes Ri = Termination resistance; location and value are not specified in this 
transmission cables, and standard, but a generator can drive 32 unit loads plus two termination 


resistances of 120 ohms each. 


termination resistances 
(Rt). The loads on the 
system caused by each 
receiver and passive generator shall be defined in terms of unit loads. Each generator can drive up to 32 unit 
loads consisting of both receivers and generators in the passive state. The loading caused by receivers and 
passive generators on the interconnect must be considered in defining the device electrical characteristics. 
Two areas are of concern: the DC load and the AC load characteristics. The DC load is defined as a number 
or fractions of “unit loads.” The AC loading is not standardized but must be considered in the design of a 
system using the devices meeting this standard. 


Figure 1. Multipoint Interconnect Application. 


General System Configuration: The generators and receivers conforming to the RS-485 standard can operate 
with a common mode voltage between -7 volts and +7 volts (instantaneous). The common mode voltage is 
defined to be any uncompensated combination of generator-receiver ground potential difference and 
longitudinally coupled peak noise voltage measured between the receiver circuit ground and cable with the 
generator ends of the cable short circuited to ground, plus the generator offset voltage (Vos). 


Grounding Arrangements: Proper operation of the generator and receiver circuits requires the presence of a 
signal return path between the circuit grounds of the equipment at each end of the interconnection. The 
grounding arrangements are shown in Figure 2. Where the circuit reference is provided by a third conductor, 
the connection between circuit common and the third conductor must contain some resistance (e.g., 
100 ohms) to limit circulating currents when other ground connections are provided for safety. Some 
applications may require the use of shielded interconnecting cable for EMI or other purposes. The shield 
shall be connected to frame ground at either or both ends, depending on the application. 
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Balanced Interc onnecting 
Cable Pair 


v7 Logic reference 


1 
Optional ! 100 Q * 
Strap 1/2 W 
Chassis reference 


Earth (safety) reference 


Resistor must become an open NOTE: Third conductor not required if earth 
circuit when overloaded reference provided in each using equipment. 


Figure 2. Grounding Arrangements. 
Similarity with RS-422-A: 
In certain instances, it may be possible to produce generators and receivers that meet the requirements 
of both RS-422-A and of RS-485. Table 1 depicts the differences in parameter specifications which exist 


between the two documents. 


Table 1. Comparison of RS-422-A and RS-485 Characteristics. 


Min. output voltage 2V into 100 ohm 1.5 V into 54 ohms 
> 1/2 open circuit V 


150 mA maximum ee 


I 
Inonto-7,412 volts | CSCSCSCSCCSdSsC250. AA pez 
<0.1 t, , 100 ohm load <0.3 t,, 54 ohm, 50 pF load 


Where t, = time duration of the unit interval at the applicable data signaling rate (pulse width). 
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IEEE-488 INTERFACE BUS (HP-IB/GP-IB) 


In the early 1970’s, Hewlett-Packard came out with a standard bus (HP-IB) to help support their own 
laboratory measurement equipment product lines, which later was adopted by the IEEE in 1975. This is 
known as the IEEE Std. 488-1975. The IEEE-488 Interface Bus (HP-IB) or general purpose interface bus 
(GP-IB) was developed to provide a means for various instruments and devices to communicate with each 
other under the direction of one or more master controllers. The HP-IB was originally intended to support a 
wide range of instruments and devices, from the very fast to the very slow. 


DESCRIPTION 


The HP-IB specification permits up to 15 devices to be connected together in any given setup, 


including the controller if it is part of the system. A device may be capable of any other three types of 
functions: controller, listener, or talker. A device on the bus may have only one of the three functions active 
at a given time. A controller directs which devices will be talkers and listeners. The bus will allow multiple 
controllers, but only one may be active at a given time. Each device on the bus should have a unique address 
in the range of 0-30. The maximum length of the bus network is limited to 20 meters total transmission path 
length. It is recommended that the bus be loaded with at least one instrument or device every 2 meter length 
of cable (4 meters is maximum). The use of GP-IB extenders may be used to exceed the maximum permitted 
length of 20 meters. 


ELECTRICAL INTERFACE 


The GP-IB is a bus to which many similar modules can be directly connected, as is shown in 


Figure 1. A total of 16 wires are shown in the figure - eight data lines and eight control lines. The bus cables 
actually have 24 wires, providing eight additional for shielding and grounds. 


8 - wire data bus 


Ready for data 


End or Identify 


Figure 1. [EEE-488 (HP-IB / GP-IB) Bus Configuration. 
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The GP-IB defines operation of a three-wire handshake that is used for all data transfers on the bus. 
The bus operation is asynchronous in nature. The data-transfer rate of the GP-IB is 500 kHz for standard 
applications and can go up 1 MHz if special conventions are followed. Each transaction carries 8 bits, the 
maximum data bandwidth is on the order of 4 to 8 megabits (1 M byte) per second. The bus is a two way 
communications channel and data flows in both directions. Figure 2 illustrates the structure of the GP-IB bus 
and identifies the 16 connections of the interconnecting cable. 


GPIB GPIB GPIB GPIB 
Listner Listner Listner Listner 
and/or and/or and/or and/or 
Talker Talker Talker Talker 


Data Bus 


Figure 2. GP-IB Instrumentation Bus Structure. 


The cabling limitations make it a less-than-ideal choice for large separation between devices. These 
limitations can be overcome with bus extenders. Those attempting to use bus extenders should be aware that 
few extenders are as transparent as claimed. This is especially true in handling of continuous data and 
interrupts. In nonextended environments, it provides an excellent means for high-speed computer control of 
multiple devices. 


The following table shows the various interface functions, the mnemonics and the descriptions. 
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Table 1. GP-IB Interface Functions. 


Interface Function | Mnemonic Description 


Talker (extended talker) T (TE) | Device must be able to transmit 


Listener (Extended L(LE) _ | Device must receive commands and data 
listener) 
Source Handshake Device must properly transfer a multiline message 


Acceptor Handshake Device must properly receive remote multiline messages 
Remote/Local RL Device must be able to operate from front panel and remote information from bus 


Service Request SR Device can asynchronously request service from the controller 

Parallel Poll PP Upon controller request, device must uniquely identify itself if it requires service 
Device Clear DC Device can be initialized to a predetermined state 

Device Trigger DT A device function can be initiated by the talker on the bus 


Controller Device can send addresses, universal commands, address commands, and conduct 
polls 


This code describes the type of electrical drivers in a device 


The cabling specifications of the GP-IB interface system permit interconnecting all devices together 
in a star or linear configuration. The GP-IB connector is a 24-pin ribbon-type connector. 


In summary, Table 2 on this page and the next shows the complete description of the GP-IB data bus. 


Table 2. GP-IB Data Bus Description. 


IEEE-488, GP-IB, HP-IB, or [EC-625 


Descriptor | 8-bit parallel, Arbitration Token passing: the Connector | 24-pin Amphenol 
monodirectional, multi- controller addresses Female connector on 
master (token passing) the next controller equipment chassis. 
One controller, one SRQ_ Service request DIO! 1@ 13 
talker, several listeners when the controller DIO2 2m 14 

assigns modes DIO3 3m #15 


Sponsor Hewlett-Packard Error Parity bit DIO7 when Bee a 
handling 7-bit ACSII characters 


: EOL 5m@ 17 
IEBE 488, IEC 625 Bus length 


DAV 68 #818 
space 


NRFD7m@ 19 
NDAC 8m #20 
IFC 9M M21 
SRQ 10m m22 
ATN 11 m@ 23 
Shid 2 @ m24 


Transfer Write only, talker toward . 
type listener(s) or commander Remarks The 488 is most commonly 
iowardcallorker used for data acquisition of 


H-P peripherals. 


Programmable interfaces 
and drivers exist and 
simplify the development of 
microprocessor interfaces. 


Timing Handshaken 3-wire References IEEE Computer 
broadcast transfer: Society 
DAV data valid 
NDAC Not data accepted 
NRFD Not ready for 
data 
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HP-IL VARIATION 


Since introduction of the IEEE-488, technology produced a generation of medium-speed, low-power, 
instrumentation which had a need to operate in an automatic test system such as the GP-IB. The HP-IL 
(Hewlett-Packard Interface Loop), was introduced to meet this need. The HP-IL is a low-cost, low-power 
alternative to the GP-IB system. The HP-IL and GP-IB provide the same basic functions in interfacing 
controllers, instruments, and peripherals, but they differ in many other respects. HP-IL is suitable for use in 
low-power, portable applications (typically used for interface of battery-power systems). The GP-IB is not 
practical to operate from battery power. The HP-IL maximum data rate is 20K bytes per second. This is a 
high rate compared to the RS-232C, but much slower than GP-IB. The HP-IL can operate over distances of 
up to 100 meters between any two devices. Since it is a loop environment, there is no maximum system cable 
restriction. The basic device-addressing scheme allows for up to 30 devices on a loop. 
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MIL-STD-1553 & 1773 DATA BUS 
PURPOSE 


In recent years, the use of digital techniques in aircraft equipment has greatly increased, as have the 
number of avionics subsystems and the volume of data processed by them. 


Because analog point-to-point wire bundles are inefficient and cumbersome means of interconnecting 
the sensors, computers, actuators, indicators, and other equipment onboard the modern military vehicle, a 
serial digital multiplex data bus was developed. MIL-STD-1553 defines all aspects of the bus, therefore, 
many groups working with the military tri-services have chosen to adopt it. 


The 1553 multiplex data bus provides integrated, centralized system control and a standard interface 
for all equipment connected to the bus. The bus concept provides a means by which all bus traffic is available 
to be accessed with a single connection for testing and interfacing with the system. The standard defines 
operation of a serial data bus that interconnects multiple devices via a twisted, shielded pair of wires. The 
system implements a command-response format. 


MIL-STD-1553, “Aircraft Internal Time-Division Command/Response Multiplex Data Bus,” has 
been in use since 1973 and is widely applied. MIL-STD-1553 is referred to as “1553” with the appropriate 
revision letter (A or B) as a suffix. The basic difference between the 1553A and the 1553B is that in the 
1553B, the options are defined rather than being left for the user to define as required. It was found that when 
the standard did not define an item, there was no coordination in its use. Hardware and software had to be 
redesigned for each new application. The primary goal of the 1553B was to provide flexibility without 
creating new designs for each new user. This was accomplished by specifying the electrical interfaces 
explicitly so that compatibility between designs by different manufacturers could be electrically 
interchangeable. 


The Department of Defense chose multiplexing because of the following advantages: 


Weight reduction 
Simplicity 
Standardization 
Flexibility 


Some 1553 applications utilize more than one data bus on a vehicle. This is often done, for example, 
to isolate a Stores bus from a Communications bus or to construct a bus system capable of interconnecting 
more terminals than a single bus could accommodate. When multiple buses are used, some terminals may 
connect to both buses, allowing for communication between them. 


MULTIPLEXING 


Multiplexing facilitates the transmission of information along the data flow. It permits the 
transmission of several signal sources through one communications system. 
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BUS 


The bus is made up of twisted-shielded pairs of wires to maintain message integrity. MIL-STD-1553 
specifies that all devices in the system will connect to a redundant pair of buses. This provides a second path 
for bus traffic should one of the buses be damaged. Signals are only allowed to appear on one of the two 
buses ata time. Ifa message cannot be completed on one bus, the bus controller may switch to the other bus. 

In some applications more than one 1553 bus may be implemented on a given vehicle. Some terminals on 
the bus may actually connect to both buses. 


BUS COMPONENTS 


There are only three functional modes of terminals allowed on the data bus: the bus controller, the 
bus monitor, and the remote terminal. Devices may be capable of more than one function. Figure | illustrates 
a typical bus configuration. 


Bus Remote Remote 
Controller Terminal Terminal 
Bc RT RT 


Shielded Two-wire CableBus 
Remote 


Terminal 
RT 


Figure 1. 1553 Bus Structure. 


e Bus Controller - The bus controller (BC) is the terminal that initiates information transfers on the 
data bus. It sends commands to the remote terminals which reply with a response. The bus will 
support multiple controllers, but only one may be active at a time. Other requirements, according 
to 1553, are: (1) it is “the key part of the data bus system,” and (2) “the sole control of 
information transmission on the bus shall reside with the bus controller.” 


e Bus Monitor - 1553 defines the bus monitor as “the terminal assigned the task of receiving bus 
traffic and extracting selected information to be used at a later time.” Bus monitors are frequently 
used for instrumentation. 

e Remote Terminal - Any terminal not operating in either the bus controller or bus monitor mode is 


operating in the remote terminal (RT) mode. Remote terminals are the largest group of bus 
components. 


MODULATION 


The signal is transferred over the data bus using serial digital pulse code modulation. 
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DATA ENCODING 
The type of data encoding used by 1553 is Manchester II biphase. 
e A logic one (1) is transmitted as a bipolar coded signal 1/0 (in other words, a positive pulse 


followed by a negative pulse). 
e A logic zero (0) is a bipolar coded signal 0/1 (1.e., a negative pulse followed by a positive pulse). 


(ee One Bit Time 


NRZ (+) 
Data (0) 


Manchester Il (+) 
Bi-Phase Level { 0) 


Figure 2. Data Encoding. 


A transition through zero occurs at the midpoint of each bit, whether the rate is a logic one or a logic 
zero. Figure 2 compares a commonly used Non Return to Zero (NRZ) code with the Manchester II biphase 
level code, in conjunction with a 1 MHz clock. 


BIT TRANSMISSION RATE 


The bit transmission rate on the bus is 1.0 megabit per second with a combined accuracy and long- 
term stability of +/- 0.1%. The short-term stability is less than 0.01%. 


There are 20 1.0-microsecond bit times allocated for each word. All words include a 3 bit-time sync 
pattern, a 16-bit data field that is specified differently for each word type, and 1 parity check bit. 


WORD FORMATS 


Bus traffic or communications travels along the bus in words. A word in MIL-STD-1553 is a 
sequence of 20 bit times consisting of a 3 bit-time sync wave form, 16 bits of data, and 1 parity check bit. 
This is the word as it is transmitted on the bus; 1553 terminals add the sync and parity before transmission 
and remove them during reception. Therefore, the nominal word size is 16 bits, with the most significant bit 
(MSB) first. 


There are three types of words: command, status, and data. A packet is defined to have no inter- 
message gaps. The time between the last word of a controller message and the return of the terminal status 
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byte is 4-12 microseconds. The time between status byte and the next controller message is undefined. 
Figure 3 illustrates these three formats. 
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Figure 3. 1553 Word Formats. 


COMMAND WORD 


Command words are transmitted only by the bus controller and always consist of: 


3 bit-time sync pattern 

5 bit RT address field 

1 Transmit/Receive (T/R) field 

5 bit subaddress/mode field 

5 bit word count/mode code field 
1 parity check bit. 


DATA WORD 


Data words are transmitted either by the BC or by the RT in response to a BC request. The standard 
allows a maximum of 32 data words to be sent in a packet with a command word before a status response 
must be returned. Data words always consist of: 


e 3 bit-time sync pattern (opposite in polarity from command and status words) 


e 16 bit data field 
e 1 parity check bit. 
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STATUS WORD 


Status words are transmitted by the RT in response to command messages from the BC and consist 
of: 


3 bit-time sync pattern (same as for a command word) 
5 bit address of the responding RT 

11 bit status field 

1 parity check bit. 


The 11 bits in the status field are used to notify the BC of the operating condition of the RT and subsystem. 


INFORMATION TRANSFERS 
Three basic types of information transfers are defined by 1553: 
e Bus Controller to Remote Terminal transfers 
e Remote Terminal to Bus Controller transfers 


e Remote Terminal to Remote Terminal transfers 


These transfers are related to the data flow and are referred to as messages. The basic formats of 
these messages are shown in Figure 4. 
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Figure 4. 1553 Data Message Formats. 


The normal command/response operation involves the transmission of a command from the BC toa 
selected RT address. The RT either accepts or transmits data depending on the type (receive/transmit) of 
command issued by the BC. A status word is transmitted by the RT in response to the BC command if the 
transmission is received without error and is not illegal. 
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Figure 5 illustrates the 1553B Bus Architecture in a typical aircraft. 
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Figure 5. Typical Bus Architecture. 


MIL-STD-1773 


MIL-STD-1773 contains the requirements for utilizing a fiber optic “cabling” system as a 
transmission medium for the MIL-STD-1553B bus protocol. As such, the standard repeats MIL-STD-1553 
nearly word-for-word. The standard does not specify power levels, noise levels, spectral characteristics, 
optical wavelength, electrical/optical isolation or means of distributing optical power. These must be 
contained in separate specifications for each intended use. 


Data encoding and word format are identical to MIL-STD-1553, with the exception that pulses are 
defined as transitions between 0 (off) and 1 (on) rather than between + and - voltage transitions since light 
cannot have a negative value. 


Since the standard applies to cabling only, the bus operates at the same speed as it would utilizing 
wire. Additionally, data error rate requirements are unchanged. 


Different environmental considerations must be given to fiber optic systems. Altitude, humidity, 


temperature, and age affects fiber optics differently than wire conductors. Power is divided evenly at 
junctions which branch and connectors have losses just as wire connectors do. 
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ETHERNET 
HISTORY 


Ethernet was originally developed by Digital, Intel, and Xerox (DIX) in the early 1970’s at the Xerox 
Palo Alto Research Center (PARC). The two primary inventors were Robert Metcalf and David Boggs. 


IEEE Project 802 was set up in February 1980 to provide standards for Local Area Network (LAN) 
and Metropolitan Area Network (MAN) Architecture. The following committees were established: 


e JEEE 802.1: Standards related to network management. 


e JEEE 802.2: General standard for the data link layer in the OSI Reference Model. The IEEE divides 
this layer into two sub-layers -- the logical link control (LLC) layer and the media access control 
(MAC) layer. The MAC layer varies for different network types and is defined by standards IEEE 
802.3 through IEEE 802.5. 


e JEEE 802.3: Defines the MAC layer for bus networks that use CSMA/CD. This is the basis of 
what is most commonly referred to as the Ethernet standard. 
e JEEE 802.4: Defines the MAC layer for token-bus networks. 
e JEEE 802.5: Defines the MAC layer for token-ring networks. 
e JEEE 802.6: Standard for Metropolitan Area Networks (MANSs). 
e JEEE 802.7-9 Inactive Standards: 
o  JEEE 802.7: Broadband local area networks. The working group is currently inactive. 


o JEEE 802.8: The Fibre Optic Technical Advisory Group was to create a LAN standard 
for fiber optic media used in token passing computer networks like FDDI. 


o IEEE 802.9: Integrated Services (IS) LAN Interface at the MAC and Physical Layers. 
e JEEE 802.10: A standard for security functions that can be used in both LAN and MAN. 
e JEEE 802.11: Wireless LAN MAC and physical layer 


e JEEE 802.12: Demand Priority Access Method, Physical Layer and Repeater used in star 
topology, 1|00VG-AnyLAN, etc 


e JEEE 802.16: Fixed broadband wireless LAN 

Ethernet versions 1.0 and 2.0 followed after the original development until the IEEE 802.3 committee 
altered the structure of the Ethernet II packet to form the Ethernet 802.3 packet. You will currently see either 
Ethernet II (DIX) format or Ethernet 802.3 format being used. 

IEEE 802.3 Ethernet uses Manchester Phase Encoding (MPE) for coding the data bits on the outgoing 
signal. 
INTRODUCTION 

Ethernet is a family of frame-based computer networking technologies for local area networks 
(LANs). The ‘Ether’ part of Ethernet denotes that the system is not meant to be restricted for use on only one 


medium type. Copper cables, fiber cables and even radio waves can be used. 


Ethernet is standardized as IEEE 802.3. The combination of the twisted pair versions of Ethernet for 
connecting end systems to the network, along with the fiber optic versions for site backbones, is the most 
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widespread wired LAN technology. It has largely replaced competing LAN standards such as token ring, 
FDDI, and ARCNET. 


Ethernet defines a number of wiring and signaling standards for the Physical Layer of the OSI 
networking model, through means of network access at the Media Access Control (MAC) / Data Link Layer, 
and a common addressing format. Therefore, Ethernet defines the lower two layers of the OSI Reference 
Model (see Data Busses Section intro). Ethernet sometimes implies an attached protocol—such as TCP/IP, 
however TCP/IP really defines the transport and network layers, respectively, of the OSI model. 


Ethernet was designed as a ‘broadcast’ system, i.e. stations on the network can send messages 
whenever and wherever they want. All stations may receive the messages, however only the specific station 
to which the message is directed responds. To handle simultaneous demands, the system uses Carrier Sense 
Multiple Access with Collision Detection (CSMA/CD). 


CARRIER SENSE MULTIPLE ACCESS WITH COLLISION DETECTION (CSMA/CD) 


When an Ethernet station is ready to transmit, it checks for the presence of a signal on the cable. Ifno 
signal is present then the station begins transmission. However, if a signal is present then the station delays 
transmission until the cable is not in use. If two stations detect an idle cable and at the same time transmit 
data, then a collision occurs. On a star-wired, unshielded twisted pair (UTP) network, if the transceiver of a 
sending station detects activity on both its receive and transmit pairs before it has completed transmitting, 
then it decides that a collision has occurred. On a coaxial system, a collision is detected when the DC signal 
level on the cable is the same or greater than the combined signal level of the two transmitters. Line voltage 
drops dramatically if two stations transmit at the same time and the first station to notice this sends a high 
voltage jamming signal around the network as a signal. The two stations involved with the collision quit 
transmitting again for a random time interval. 


A Collision Domain is that part of the network where each station can ‘see’ other stations’ traffic both 
unicast and broadcasts. The Collision Domain is made up of one segment of Ethernet coax (with or without 
repeaters) or a number of UTP shared hubs. A network is segmented with bridges that create two segments, 
or two Collision Domains where a station on one segment cannot see traffic between stations on the other 
segment unless the packets are destined for itself. If it can still see all broadcasts on the segmented 
network(s), no matter the number of segments, it is a Broadcast Domain. 


ETHERNET FRAME 


Figure 1 depicts the structure of the older DIX (Ethernet IJ) and the now standard 802.3 Ethernet 
frames. The numbers above each field represent the number of bytes. 
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Figure 1. Ethernet Frame. 


e Preamble field: Establishes bit synchronization and transceiver conditions so that the circuitry 
synchs with the received frame timing. The DIX frame has 8 bytes for the preamble rather than 7, as 
it does not have a Start Frame Delimiter (or Start of Frame). 

e Start Frame Delimiter: Sequence 10101011 in a separate field, only in the 802.3 frame. 

e Destination address: Hardware address (MAC address) of the destination station (usually 48 bits i.e. 
6 bytes). 

e Source address: Hardware address of the source station (must be of the same length as the 
destination address, the 802.3 standard allows for 2 or 6 byte addresses, although 2 byte addresses are 
never used, N.B. Ethernet II only uses 6 byte addresses). 


e Type: Specifies the protocol sending the packet such as IP or IPX (only applies to DIX frame). 


e Length: Specifies the length of the data segment, actually the number of LLC data bytes, (only 
applies to 802.3 frame and replaces the Type field). 

e LLC: Logical Length Control is a data communication protocol layer which provides 
multiplexing and flow control mechanisms that make it possible for several network 
protocols (IP, IPX) to coexist within a multipoint network and to be transported over the 
same network media. 


e Data: Actual data which is allowed anywhere between 46 to 1500 bytes within one frame. 
e Pad: Zeros added to the data field to ‘Pad’ a short data field to 46 bytes (applies to 802.3 frame). 
e CRC: Cyclic Redundancy Check to detect errors during transmission (DIX version of FCS). 


e FCS: Frame Check Sequence to detect errors that occur during transmission (802.3 version of CRC). 
This 32-bit code has an algorithm applied to it, which will give the same result as the other end of 
the link, provided that the frame was transmitted successfully. 


From the above we can see that the maximum 802.3 frame size is 1518 bytes and the minimum size is 
64 bytes. Packets that have correct CRCs (or FCSs) but are smaller than 64 bytes are known as ‘Runts’. 


The hardware address, or MAC address is transmitted and stored in Ethernet network devices in 


Canonical format i.e. Least Significant Bit (LSB) first. The expression Little-Endian is used to describe the 
LSB format in which Ethernet is transmitted. On the other hand, Token Ring networks and the subset, Fiber 
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Distributed Data Interface (FDDI) networks, transmit the MAC address with the Most Significant Bit 
(MSB) first, or Big-Endian, This is known as Non-Canonical format. Note that this applies on a byte-by- 
byte basis i.e. the bytes are transmitted in the same order, it is just the bits in each of those bytes that are 
reversed. The storage of the MAC addresses in Token Ring and FDDI devices however, may sometimes still 
be in Canonical format so this can sometimes cause confusion. The reference to, the distribution of MAC 
addresses and the Organizationally Unique Identifier (OUI) destinations are always in Canonical format. 


The Logical Link Control (LLC) protocol data unit (PDU) is defined in IEEE 802.2 and operates with 
802.3 Ethernet as seen in Figure 2. 


DSAP SSAP 
address address Control Information 
8 bits 8 bits 8 or 16 bits M*8 bits 


DSAP address Destination service access point address field 


SSAP address Source service access point address field 


Control Control field [16 bits for formats that include 
sequence numbering, and 8 bits for formats that 
do not (see 5.2)] 


Information Information field 


* Multiplication 


M An integer value equal to or greater than 0. 
(Upper bound of M is a function of the medium 
access control methodology used.) 


Figure 2. LLC Format. 


LLC is based on the High-Level Data Link Control (HDLC) data protocol format. Whereas Ethernet 
II (2.0) combines the MAC and the Data link layers restricting itself to connectionless service in the process, 
IEEE 802.3 separates out the MAC and Data Link layers. [EEE 802.2 is also required by Token Ring and 
FDDI but cannot be used with the Novell ‘Raw’ format. There are three types of LLC; Type 1, which is 
connectionless, Type 2 which is connection-oriented, and Type 3 for Acknowledged Connections. 


The Service Access Point (SAP) is used to distinguish between different data exchanges on the same 
end station and basically replaces the Type field for the older Ethernet II frame. The Source Service Access 
Point (SSAP) indicates the service from which the LLC data unit is sent, and the Destination Service Access 
Point (DSAP) indicates the service to which the LLC data unit is being sent. As examples, NetBIOS uses the 
SAP address of FO whilst IP uses the SAP address of 06. The following lists some common SAPs: 


00 - Null LSAP 

02 - Individual LLC Sublayer Management Function 
03 - Group LLC Sublayer Management Function 

05 - IBM SNA Path Control (group) 
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06 - Internet Protocol (IP) 

18 - Texas Instruments 

42 - IEEE 802.1 Bridge Spanning Tree Protocol 
80 - Xerox Network Systems (XNS) 

86 - Nestar 

AA - SubNetwork Access Protocol (SNAP) 

EO - Novell NetWare 

FO - IBM NetBIOS 

F5 - IBM LAN Management (group) 

FE - ISO Network Layer Protocol 


The Control Field identifies the type of LLC, of which there are three: 


e Type 1 - Data (PDUs) shall be exchanged between LLCs without the need for the establishment 
of a data link connection. These PDUs shall not be acknowledged, nor shall there be any flow 
control or error recovery. This is called Unsequenced Information (UI). 


e Type 2—Needs data link connection. Uses Information (I) frames and maintains the sequence 
numbers during an acknowledged connection-oriented transmission. 


e Type 3-—No data link connection required. Uses Acknowledged Connection (AC) frames in an 
acknowledged connectionless service. 


MAC ADDRESS 


With an Ethernet MAC address, the first octet uses only the lowest significant bit as the 
Individual/Group (I/G) bit address identifier. If it is zero it indicates the address is individual. If it is one, it 
indicates a group address. The Universally or Locally administered (U/L) address bit is the bit of octet 0 
adjacent to the I/G address bit. This bit indicates whether the address has been assigned by a local or 
universal administrator. Universally administered addresses have this bit set to 0. If this bit is set to 1, the 
entire address (i.e., 48 bits) has been locally administered. 


The first 3 octets of the MAC address form the Organizational Unique Identifier (OUI) assigned by 
IEEE to organizations that requires their own group of MAC addresses. 
SUBNETWORK ACCESS PROTOCOL (SNAP) 

The SNAP protocol was introduced to allow an easy transition to the new LLC frame format for 


vendors. SNAP allows older frames and protocols to be encapsulated in a Type 1 LLC header making any 
protocol ‘pseudo-IEEE compliant’. SNAP is described in RFC 1042. Figure 3 shows how it looks: 
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Figure 3. Ethernet Frame SNAP-encapsulated in IEEE 802.5 Frame. 


It can be seen that it is an LLC data unit (sometimes called a Logical Protocol Data Unit (LPDU)) of 
Type | (indicated by 03). The DSAP and SSAP are set to AA to indicate that this is a SNAP header coming 
up. The SNAP header then indicates the vender via the Organizational Unique Identifier (OUI) and the 
protocol type via the Ethertype field. In the example above the OUI is 00-00-00 which means that there is an 
Ethernet frame. An ethernet type (Ethertype) of 08-00 would indicate Internet IP is the protocol. The official 
list of types can be found at IEEE. Although vendors tend to be are moving to LLC1 on the LAN, SNAP still 
remains. 


TRANSMISSION MEDIA 
10Base-5 - largely obsolete, but may still be in use. 


Traditionally, Ethernet is used over ‘thick’ coaxial cable called 10Base-S (the ‘10’ denotes 10Mbps, 
base means that the signal is baseband 1.e. takes the whole bandwidth of the cable (so that only one device can 
transmit at one time on the same cable), and the ‘5’ denotes 500 m maximum length). The minimum length 
between stations is 2.5 m. 


The cable is run in one long length forming a ‘Bus Topology’. Stations attach to it by way of inline 
N-type connections or a transceiver, which is literally screwed into the cable (by way of a ‘Vampire Tap’) 
providing a 15-pin Attachment Unit Interface (AUI) connection (also known as a DIX connector or a DB-15 
connector) for a drop lead connection (maximum of 50 m length) to the station. The segments are terminated 
with 50 ohm resistors and the shield grounded at one end only. 


The segment could be appended with up to a maximum of 4 repeaters; therefore 5 segments (total 
length of 2,460 m) can be connected together. Of the 5 segments only 3 can have devices attached (100 per 
segment). This is known as the 5-4-3 rule. A total of 300 devices can be attached on a Thicknet broadcast 
domain. 
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10Base-2 — dominant for many years 


It was common to see the Thick coax used in Risers to connect Repeaters, which in turn provide 
‘Thin Ethernet’ coaxial connections for runs up to 30 workstations. Thin Ethernet (Thinnet) uses RG-58 
cable and is called 10Base-2 (The ‘2’ now denoting 200 m maximum length - strictly speaking this is 185 m). 
The minimum length between stations is 0.5 m. 


Each station connects to the thinnet by way of a Network Interface Card (NIC), which provides a 
BNC (British Naval Connector). At each station the thinnet terminates at a T-piece and at each end of the 
thinnet run (or ‘Segment’) a 50-ohm terminator is required to absorb stray signals, thereby preventing signal 
bounce. The shield is grounded at one end only. 


A segment can be appended with other segments using up to 4 repeaters, i.e. 5 segments in total. Two 
of these segments however, cannot be tapped; they can only be used for extending the length of the broadcast 
domain (to 925 m). What this means is that 3 segments with a maximum of 30 stations on each can give you 
90 devices on a Thinnet broadcast domain. 


10Base-T — Most widespread today 


The most common media used in of Ethernet today involves use of Unshielded Twisted Pair (UTP) or 
Shielded Twisted Pair (STP). For instance, Category 5 UTP can be installed in a ‘Star-wired’ format, with 
runs recommended at no greater than 100 m (including patch leads, cable run and flyleads) and Ethernet Hubs 
with UTP ports (RJ45) centrally located. It has been found though that runs of up to 150 m are feasible, the 
limitations being signal strength. Also, there should be no more than a 11.5 dB signal loss and the minimum 
distance between devices is 2.5 m. The maximum delay for the signal in a 10Mbps network is 
51.2 microseconds. This comes from the fact that the bit time (time to transmit one bit) is 0.1 microseconds 
and that the slot time for a frame is 512 bit times. 


In order to connect to Ethernet in this ‘Star Topology’, each station has a NIC, which contains an 
RJ45 socket which is used by a 4-pair droplead to connect to another nearby RJ45 socket. 


Each port on the hub sends a “Link Beat Signal’ which checks the integrity of the cable and devices 
attached, a flickering LED on the front of the port of the hub tells you that the link is running fine. The 
maximum number of hubs (or, more strictly speaking, repeater counts) that you can have in one segment is 
four and the maximum number of stations on one broadcast domain is 1024. 
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The advantages of the UTP/STP technology are gained from the flexibility of the system, with respect 
to moves, changes, fault finding, reliability, and security. The following table shows the RJ45 pin-outs for 
10Base-T: 


RJ45 Pin | Function Color 
1 Transmit White/Orange stripe 
2 Transmit Orange 
3 Receive White/Green stripe 
4 Blue 
5 White/Blue stripe 
6 Receive Green 
7 White/Brown stripe 


8 Brown 


If you wish to connect hub to hub, or a NIC directly to another NIC, then the following 10Base-T 
crossover cable should be used: 


Figure 4. 10Base-T Crossover. 


The 4-repeater limit manifests itself in 10/100Base-T environments where the active hub/switch port 
is in fact a repeater, hence the name multi-port repeater. Generally, the hub would only have one station per 
port but you can cascade hubs from one another up to the 4-repeater limit. The danger here is that you will 
have all the traffic from a particular hub being fed into one port so care would need to be taken on noting the 
applications being used by the stations involved, and the likely bandwidth that the applications will use. 


There is a pre-standard called Lattisnet (developed by Synoptics), which runs 10 MHz Ethernet over 


twisted pair but instead of bit synchronization occurring at the sending (as in 10Base-T) the synchronization 
occurs at the receiving end. 


9-7.8 


10Base-F 


The 10Base-F standard defines the use of fiber for Ethernet. 10Base-FL describes the standards for 
the fiber optic links between stations and repeaters, allowing up to 2 km per segment on multi-mode fiber. It 
replaces the 1987 FOIRL (Fiber Optic Inter-Repeater Link), which provides the specification for a fiber optic 
Media Attachment Unit (MAU) and other interconnecting components. Two related standards are essentially 
“dead”: 10Base-FB allows up to 2 km per segment (on multi-mode fiber) and is designed for backbone 
applications such as cascading repeaters. In addition, there is the 10Base-FP (Passive components) standard 


The 10Base-F standard allows for 1024 devices per network. 


Fast Ethernet - 100Base-T 


Fast Ethernet is the most popular of the newer standards and is an extension to 10Base-T. The ‘100’ 
denotes 100 Mbps data speed and it uses the same two pairs as 10Base-T and must only be used on 
Category 5 UTP cable installations with provision for it to be used on Type | STP. The actual data 
throughput increases by between 3 to 4 times that of 10Base-T. 


Fast Ethernet is specified in 802.3u and uses the same frame formats and CSMA/CD technology as 
normal 10Mbps Ethernet. The difference is that the maximum delay for the signal across the segment is 
5.12 microseconds instead of 51.2 microseconds. This stems from the fact that the bit time (time to transmit 
one bit) is 0.01 microseconds and that the slot time for a frame is 512 bit times. The Inter-Packet Gap (IPG) 
for 802.3u is 0.96 microseconds as opposed to 9.6 microseconds for 10Mbps Ethernet. 


Whereas 10Base-T uses Normal Link Pulses (NLP) for testing the integrity of the connection, 
100Base-T uses Fast Link Pulses (FLP) which are backwardly compatible with NLPs but contain more 
information. FLPs are used to detect the speed of the network (e.g. in 10/100 switchable cards and ports). 
The distance must not exceed 100 m. 


The IEEE uses the term 100Base-X to refer to both 100Base-Tx and 100Base-Fx and the Media- 
Independent Interface (MII) allows a generic connector for transceivers to connect to 100Base-Tx, 100Base- 
Fx and 100Base-T4 LANs. 


There is no such thing as the 5-4-3 rule in Fast Ethernet. All 10Base-T repeaters are considered to be 
functionally identical. Fast Ethernet repeaters are divided into two classes of repeater: Class I and Class II. A 
Class I repeater has a repeater propagation delay value of 140 bit times, whilst a Class II repeater is 92 bit 
times. The Class I repeater (or Translational Repeater) can support different signaling types such as 100Base- 
Tx and 100Base-T4. A Class I repeater transmits or repeats the incoming line signals on one port to the other 
ports by first translating them to digital signals and then retranslating them to line signals. The translations 
are necessary when connecting different physical media (media conforming to more than one physical layer 
specification) to the same collision domain. Any repeater with an MII port would be a Class I device. Only 
one Class I repeater can exist within a single collision domain, so this type of repeater cannot be cascaded. 


A Class II repeater immediately transmits or repeats the incoming line signals on one port to the other 


ports: it does not perform any translations. This repeater type connects identical media to the same collision 
domain (for example, TX to TX). At most, two Class II repeaters can exist within a single collision domain. 


9-7.9 


The cable used to cascade the two devices is called and unpopulated segment or IRL (Inter-Repeater Link). 
The Class II repeater (or Transparent Repeater) can only support one type of physical signaling. 


100Base-T4 


100Base-T4 was an early implementation of Fast Ethernet. It requires four twisted copper pairs, but 
those pairs were only required to be category 3 rather than the category 5 required by TX. One pair is 
reserved for transmit, one for receive, and the remaining two will switch direction as negotiated. A very 
unusual 8B6T code is used to convert 8 data bits into 6 base-3 digits (the signal shaping is possible as there 
are three times as many 6-digit base-3 numbers as there are 8-digit base-2 numbers). The two resulting 
3-digit base-3 symbols are sent in parallel over 3 pairs using 3-level pulse-amplitude modulation (PAM-3). 


100Base-T2 


This little known version of Fast Ethernet is for use over two pairs of Category 3 cable and uses 
PAM-5 for encoding. There is simultaneous transmission and reception of data in both pairs and the 
electronics uses DSP technology to handle alien signals in adjacent pairs. 100Base-T2 can run up to 100 m 
on Category 3 UTP. 


100Base-Fx 


100Base-Fx is a version of Fast Ethernet over optical fiber. It uses a 1300 nm near-infrared (NIR) 
light wavelength transmitted via two strands of optical fiber, one for receive (RX) and the other for transmit 
(TX). Maximum length is 400 meters (1,310 ft) for half-duplex connections (to ensure collisions are 
detected) or 2 kilometers (6,600 ft) for full-duplex over multimode optical fiber. Longer distances are 
possible when using single-mode optical fiber. 100Base-Fx uses the same 4B5B encoding and NRZI line 
code that 100Base-TX does. 100Base-Fx should use the following connectors: SC, straight tip (ST), or media 
independent connectors (MIC), with SC being the preferred option. 100Base-Fx is not compatible with 
10Base-FI, the 10 MBit/s version over optical fiber. 


100Base-Sx 


100Base-Sx is a version of Fast Ethernet over optical fiber. It uses two strands of multi-mode optical 
fiber for receive and transmit. It is a lower cost alternative to using 100Base-Fx, because it uses short 
wavelength optics (850 nm) which are significantly less expensive than the long wavelength optics used in 
100Base-Fx. 100Base-Sx can operate at distances up to 300 meters (980 ft). 


100Base-Sx uses the same wavelength as 10Base-F, the 10 MBit/s version over optical fiber. Unlike 
100Base-Fx, this allows 100Base-Sx to be backwards-compatible with 10Base-Fl. Because of the shorter 
wavelength used and the shorter distance it can support, 100Base-Sx uses less expensive optical components 
(LEDs instead of lasers) which makes it an attractive option for those upgrading from 10Base-F] and those 
who do not require long distances. 
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100Base-Bx 


100Base-Bx is a version of Fast Ethernet over a single strand of optical fiber (unlike 100Base-Fx, 
which uses a pair of fibers). Single-mode fiber is used, along with a special multiplexer which splits the 
signal into transmit and receive wavelengths. The two wavelengths used for transmit and receive are either 
1310/1550 nm or 1310/1490 nm. Distances can be 10, 20, or 40 km. 


100VG-AnyLAN 


Based on 802.12 (Hewlett Packard), 100VG-AnyLAN uses an access method called Demand Priority. 
The ‘VG’ stands for ‘Voice Grade’ as it is designed to be used with Category 3 cable. This is where the 
repeaters (hubs) carry out continuous searches around all of the nodes for those that wish to send data. If two 
devices cause a ‘contention’ by wanting to send at the same time, the highest priority request is dealt with 
first, unless the priorities are the same, in which case both requests are dealt with at the same time (by 
alternating frames). The hub only knows about connected devices and other repeaters so communication is 
only directed at them rather than broadcast to every device in the broadcast domain (which could mean 100’s 
of devices!). This is a more efficient use of the bandwidth. This is the reason why the new standard was 
developed as it is not strictly Ethernet. Standard 802.12 is designed to better support both Ethernet and Token 
Ring. 


The encoding techniques used are 5B/6B and NRZ. All four pairs of UTP are used. On Cat3 the 
longest cable run is 100 m but this increases to 200 m on Cat5. The clock rate on each wire is 30 MHz; 
therefore 30 Mbits per second are transmitted on each pair giving a total bit rate of 120 Mbps. Since each 
6-bits of data on the line represents 5 bits of real data due to the 5B/6B encoding, the rate of real data being 
transmitted is 25 Mbps on each pair, giving a total real data rate of 100 Mbps. For 2-pair STP and fiber, the 
bit rate is 120 Mbps on the transmitting pair, for a real data transmission rate of 100 Mbps. 


Gigabit Ethernet 


Although the functional principles of Gigabit Ethernet are the same as Ethernet and Fast Ethernet i.e. 
CSMA/CD and the Framing format, the physical setup is very different. One difference is the slot time. The 
standard Ethernet slot time required in CSMA/CD half-duplex mode is not long enough for running over 
100 m of copper, so Carrier Extension is used to guarantee a 512-bit slot time. 


1000Base-X (802.32) 


The 802.3z committee is responsible for formalizing the standard for Gigabit Ethernet. The 1000 
refers to 1 Gbps data speed. The existing Fiber Channel interface standard (ANSI X3T1 1) is used and allows 
up to 4.268 Gbps speeds. The Fiber Channel encoding scheme is 8B/10B. 


Gigabit Ethernet can operate in half or full duplex modes and there is also a standard 802.3x which 
manages XON/XOFF flow control in full duplex mode. With 802.3x, a receiving station can send a packet to 


a sending station to stop it sending data until a specified time interval has passed. 


There are three media types for 1000Base-X. 1000Base-Sx, 1000Base-Lx, and 1000Base-Cx. 
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1000Base-Sx (‘S’ is for Short Haul) uses short-wavelength laser (850 nm) over multi-mode fiber. 
1000Base-Sx can run up to 300 m on 62.5/125 um multimode fiber and up to 550 m on 50/125 um multimode 
fiber. 


1000Base-Lx (‘L’ is for Long Haul) uses long wavelength laser (1300 nm) and can run up to 550 m 
on 62.5/125 um multi-mode fiber or 50/125 um multi-mode fiber. In addition, 1000Base-Lx can run up to 


5 km (originally 3 km) on single-mode fiber using 1310 nm wavelength laser. 


1000Base-Cx is a standard for STP copper cable and allows operation up to 25 m over STP cable. 


1000Base-T (802.3ab) 


Many cable manufacturers are enhancing their cable systems to ‘enhanced Category 5’ (Cat 5e) 
standards in order to allow Gigabit Ethernet to run at up to 100 m on copper. The Category 6 standard has yet 
to be ratified, and is not being pursued very strongly. 


In order to obtain the 1000 Mbps data bit rate across the UTP cable without breaking the FCC rules 
for emission, all 4 pairs of the cable are used. Hybrid circuits at each end of each pair are used to allow 
simultaneous transmission and reception of data (full-duplex) by separating the transmission signal from the 
receiving signal. Because some transmission signal still manages to couple itself to the receiving side there is 
an additional echo canceller built in, this is called a Near End Crosstalk (NEXT) canceller. 


Encoding is carried out with PAM-S. 
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TRANSMISSION CONTROL PROTOCOL / INTERNET PROTOCOL 


Transmission Control Protocol / Internet Protocol (TCP/IP) is the communication protocol for the 
Internet. 


Whereas IP handles lower-level transmissions from computer to computer as a message makes its 
way across the Internet, TCP operates at a higher level, concerned only with the two end systems, for example 
a Web browser and a Web server. In particular, TCP provides ordered delivery of a stream of bytes from a 
program on one computer to another program on another computer. Besides the Web, other common 
applications of TCP include e-mail and Internet file transfer like FTP. Among its other management tasks, 
TCP controls message size, the rate at which messages are exchanged, and network traffic congestion. Your 
computer Internet address is a part of the standard TCP/IP protocol and so is your domain name. 


Inside the TCP/IP standard there are several protocols for handling data communication: 


TCP (Transmission Control Protocol) communication between applications 
UDP (User Datagram Protocol) simple communication between applications 
IP (Internet Protocol) communication between computers 

ICMP (Internet Control Message Protocol) for errors and statistics 

DHCP (Dynamic Host Configuration Protocol) for dynamic addressing 


TCP: If one application wants to communicate with another via TCP, it sends a communication 
request. This request must be sent to an exact address. TCP is responsible for breaking data down into IP 
packets before they are sent, and for assembling the packets when they arrive. After a “handshake” between 
the two applications, TCP will set up a “full-duplex” communication between the two applications. The “full- 
duplex” communication will occupy the communication line between the two computers until it is closed by 
one of the two applications. UDP is very similar to TCP, but simpler and less reliable. 


IP: IP is responsible for sending the packets to the correct destination. IP does not occupy the 
communication line between two computers and hence reduces the need for network lines. Each line can be 
used for communication between many different computers at the same time. With IP, messages (or other 
data) are broken up into small independent “packets” and sent between computers via the Internet. IP is 
responsible for “routing” each packet to the correct destination. 


When an IP packet is sent from a computer, it arrives at an IP router. The IP router is responsible for 
“routing” the packet to the correct destination, directly or via another router. The path the packet will follow 
might be different from other packets in the same communication chain. The router is responsible for the 
right addressing, depending on traffic volume, errors in the network, or other parameters. 


Each computer must have a unique IP address before it can connect to the Internet. Each IP packet 
must also have an address before it can be sent to another computer. TCP/IP uses 32 bits (4 bytes), of four 
numbers between 0 and 255, separated by a period, to address a computer. A typical IP address is of the 
format: 192.255.30.50 


Domain Names: A name is much easier to remember than a 12 digit number. The names used for 
TCP/IP addresses are called domain names. “navy.mil” is a domain name. Subdomains are identified by 
prefixes to the main domain name (separated by a period). When you address a web site, like 
http://www.navair.navy.mil the name is translated to a number by a Domain Name System (DNS) Server. 
DNS servers are connected to the Internet all over the world. When a new domain name is registered together 
with a TCP/IP address, all DNS servers are updated with this information. 
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BROWSER AND OTHER APPLICATION LAYER PROTOCOLS 


DHCP - Dynamic Host Configuration Protocol. DHCP is used for allocation of dynamic IP addresses to 
computers in a network. 


FTP - File Transfer Protocol. FTP takes care of transmission of data files between computers. 


HTTP - Hyper Text Transfer Protocol - takes care of the communication between a web server and a web 
browser. It is used for sending requests from a web client (a browser) to a web server, returning web content 
(web pages) from the server back to the client. 


HTTPS - Secure HTTP. HTTPS typically handles credit card transactions and other sensitive data. 


IMAP - Internet Message Access Protocol. The IMAP protocol is used by email programs (like Microsoft 
Outlook) just like the POP protocol (discussed below). The main difference between the IMAP protocol and 
the POP protocol is that the IMAP protocol will not automatically download all your emails each time your 
email program connects to your email server. The IMAP protocol allows you to look through your email 
messages at the email server before you download them. With IMAP you can choose to download your 
messages or just delete them. This way IMAP is useful if you need to connect to your email server from 
different locations, but only want to download your messages when you are back in your office. 


NTP - Network Time Protocol. NTP is used to synchronize the time (the clock) between computers. 

POP - Post Office Protocol. The POP protocol is used by email programs (like Microsoft Outlook) to retrieve 
emails from an email server. If your email program (also called email client), uses POP, all your emails are 
downloaded to your computer each time it connects to your email server. 

SMTP - Simple Mail Transfer Protocol. The SMTP protocol is used for the transmission of e-mails to another 
computer. Normally your email is sent to an email server (SMTP server), and then to another server or 
servers, and finally to its destination. SMTP can only transmit pure text. It cannot transmit binary data like 
pictures, sounds, or movies directly. SMTP uses the MIME protocol to send binary data across TCP/IP 


networks. 


SNMP - Simple Network Management Protocol. SNMP is used for administration of computer networks. 


PRESENTATION LAYER PROTOCOLS 


MIME - Multi-purpose Internet Mail Extensions protocol. Converts binary data to pure text. The MIME 
protocol lets SMTP transmit multimedia files including voice, audio, and binary data. 


SSL - Secure Sockets Layer. The SSL protocol is used for encryption of data for secure data transmission. 


LOWER LAYER PROTOCOLS 


ARP - Address Resolution Protocol. ARP is used by IP to find the hardware address of a computer network 
card based on the IP address. 


BOOTP - Boot Protocol. BOOTP is used for booting (starting) computers from the network. 


ICMP - Internet Control Message Protocol. ICMP takes care of error-handling in the network. 


LDAP - Lightweight Directory Access Protocol. LDAP is used for collecting information about users and 
e-mail addresses from the internet. 


PPTP - Point to Point Tunneling Protocol. PPTP is used for setting up a connection (tunnel) between private 
networks. 


RARP - Reverse Address Resolution Protocol. RARP is used by IP to find the IP address based on the 
hardware address of a computer network card. 
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GLOSSARY 


ACCEPTABLE DEGRADATION - The allowable reduction in system performance. For a fire 
control radar, the acceptable degradation is usually expressed as a reduction in range; for example, the 
maximum lock-on range might be degraded by 25 percent without loss of essential defense capability. 


ACQUISITION - A procedure by which a fire control tracking radar attains initial lock-on. Usually, 
the approximate target coordinates are supplied to the tracking radar and it searches a predetermined volume 
of space to locate the target. 


AEROSOLS - Solid particles dispersed in the atmosphere having resonant size particles with a high 
index of refraction. The particles both scatter and absorb visual and laser directed energy so as to cut down 
on weapon systems directed by these techniques. 


AFC (AUTOMATIC FREQUENCY CONTROL) - An arrangement whereby the frequency of an 
oscillator or the tuning of a circuit is automatically maintained within specified limits with respect to a 
reference frequency. A magnetron drifts in frequency over a period of time. The AFC ofa radar makes the 
local oscillator shift by an equal amount so the IF frequency will remain constant. 


AGC (AUTOMATIC GAIN CONTROL) - A method for automatically obtaining an essentially 
constant receiver output amplitude. The amplitude of the received signal in the range gate determines the 
AGC bias (a DC voltage) which controls the receiver gain so as to maintain a nearly constant output even 
though the amplitude of the input signal changes. 


AMPLIFIER - An electronic device used to increase signal magnitude or power. See also GaAs FET 
Amplifier, Klystron Amplifier, Traveling-Wave Tube Amplifier. 


AMPLITUDE MODULATION (AM) - A method of impressing a message upon a carrier signal by 
causing the carrier amplitude to vary proportionally to the message waveform. 


AMPLITUDE SHIFT KEYING (ASK) - A method of impressing a digital signal upon a carrier signal 
by causing the carrier amplitude to take different values corresponding to the different values of the digital 
signal. 


ANGLE JAMMING - ECM technique, when azimuth and elevation information from a scanning fire 
control radar is jammed by transmitting a jamming pulse similar to the radar pulse, but with modulation 
information out of phase with the returning target angle modulation information. 


ANGULAR SEPARATION - This term is frequently used to indicate a protective (from EMI) zone 
for a missile. The interfering antenna axis must be separated, throughout the critical portion of the missile 
flight, from the missile by the specified angle. The vertex of the angle is at the interference source antenna. 


ANTENNA BEAMWIDTH - The angle, 
in degrees, between the half-power points mare 
(-3 dB) of an antenna beam. This angle is also REFLECTOR 
nearly that between the center of the mainlobe 
and the first null. The angle is given for both 
horizontal and vertical planes unless the beam is 
circular. When so indicated, the term may refer to the angular width of the mainlobe between first nulls 
[beamwidth between first nulls (BWFN)]. See also Antenna Pattern. The figure illustrates vertical profile for 
antenna displaying a 10-degree beamwidth characteristic. The values can vary dramatically with frequency. 
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ANTENNA CROSS TALK - A measure of undesired power transfer through space from one antenna 
to another. Ratio of power received by one antenna to power transmitted by the other, usually expressed in 
decibels. 


ANTENNA ISOLATION - The ratio of the power input to one antenna to the power received by the 
other. It can also be viewed as the insertion loss from transmit antenna input to receive antenna output to 
circuitry. 


ANTENNA LOBING - Two lobes are created 
that overlap and intercept at -1 to -3 dB. The LOBE OF ENERGY SCANNING 
difference between the two lobes produces much 
greater spatial selectivity than provided by either lobe 
alone. (See also Lobe, Antenna.) 


ANTENNA NUTATING - An antenna, as 
used in automatic-tracking radar systems, consisting of 
a parabolic reflector combined with a radiating element 
which is caused to move in a small circular orbit about 
the focus of the antenna with or without change of polarization. The radiation pattern is in the form ofa beam 
that traces out a cone centered on the reflector axis. The process is also known as nutating conical scanning. 


ANTENNA PATTERN - A cross section of the 
radiating pattern (representing antenna gain or loss) in any 
plane that includes the origin (source reference point) of bea as 
the pattern. Both horizontal and vertical polar plots are ANTENNA PATTERN Jpq20 48m 10 x 
normally used to describe the pattern. Also, termed “polar 
diagram” and “radiation pattern.” 


ANTENNA, PENCIL-BEAM - A _ highly 
directional antenna designed that cross sections of the 
major lobe are approximately circular, with a narrow beamwidth. 


ANTI-CLUTTER CIRCUITS (IN RADAR) - Circuits which attenuate undesired reflections to permit 
detection of targets otherwise obscured by such reflections. 


APERTURE - In an antenna, that portion of the plane surface area near the antenna perpendicular to 
the direction of maximum radiation through which the major portion of the radiation passes. The effective 
and/or scattering aperture area can be computed for wire antennas which have no obvious physical area. 


A-SCOPE - A cathode-ray oscilloscope used in radar systems to display vertically the signal 
amplitude as a function of time (range) or range rate. Sometimes referred to as Range (R)-Scope. 


ASYNCHRONOUS PULSED JAMMING - An effective form of pulsed jamming. The jammer 
nearly matches the pulse repetition frequency (PRF) of the radar; then it transmits multiples of the PRF. Itis 
more effective if the jammer pulsewidth is greater than that of the radar. Asynchronous pulsed jamming is 
similar to synchronous jamming except that the target lines tend to curve inward or outward slightly and 
appear fuzzy in the jammed sector of a radar scope. 


ATTENUATION - Decrease in magnitude of current, voltage, or power of a signal in transmission 
between two points. May be expressed in decibels. 
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AUTOMATIC FREQUENCY CONTROL - See AFC. 


AUTOMATIC GAIN CONTROL - See AGC. 


BACKWARD WAVE OSCILLATOR (BWO) - A cross-field device in which an electron stream 
interacts with a backward wave on a nonreentrant circuit. This oscillator may be electronically tuned over a 
wide range of frequencies, is relatively unaffected by load variations and is stable. BWO is commonly 
pronounced “be woe”. 


BALANCED MIXERS - The two most frequently encountered mixer types are single-balanced and 
double-balanced. In a double-balanced mixer, four Schottky diodes and two wideband transformers are 
employed to provide isolation of all three ports. 


BALLISTIC MISSILE - Any missile which does not rely upon aerodynamic surfaces to produce lift 
and consequently follows a ballistic trajectory when thrust is terminated. 


BANDPASS FILTER - A type 
of frequency discrimination network 
designed to pass a band or range of | S!rength 
frequencies and produce attenuation to 
all other frequencies outside of the pass 
region. The figure illustrates a typical 
bandpass filter, incorporating a 
bandpass region of (F;,)-(F)), offering no 
rejection (0 dB) to desired signal (Fn) 
and much higher rejection to the 
adjacent undesired signals Fy, and F\. 
The upper and lower frequencies are usually specified to be the half power (-3 dB) or half voltage points 
(-6 dB). 
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BANDWIDTH - An expression used to define the actual operational frequency range of a receiver 
when it is tuned to a certain frequency. For a radar receiver, it is the difference between the two frequencies 
at which the receiver response is reduced to some fraction of its maximum response (such as 3 dB, 6 dB, or 
some other specified level). The frequencies between which “satisfactory” performance is achieved. Two 
equations are used: 


Narrowband by % ( si 


)(100) ; Broadband by ratio ai 


c 1 


Where F.,= Upper ; F,= lower ; F..= center =( F,,+ F,)+2 


See also Receiver Bandwidth and Spectrum Width. 


BARRAGE NOISE JAMMING - Noise jamming spread in frequency to deny the use of multiple 
radar frequencies to effectively deny range information. Although this is attractive because it enables one 
jammer to simultaneously jam several radars of different frequencies, it does have the inherent problem that 
the wider the jamming spread, the less jamming power available per radar, i.e. the watts per MHz bandwidth 
is low. 


BATTERY, MISSILE - A missile battery consists of a missile launcher and its associated missile fire 
control systems (such as a MK 11 MOD 0 Missile Launcher and two MK 74 MOD 0 Missile Fire Control 
Systems). 
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BEACON - A system wherein a transponder in a missile receives coded signals from a shipboard 
radar guidance transmitter and transmits reply signals to a shipboard radar beacon receiver to enable a 
computer to determine missile position. The missile beacon transmitter and shipboard radar beacon receiver 
are tuned to a frequency different from that of the guidance transmitter. 


BEAM - See Lobe, antenna. The beam is to the side of an aircraft or ship. 


BEAM, CAPTURE - See Capture Beam. 


BEAM-TO-BEAM CORRELATION (BBC) - BBC is used by frequency scan radars to reject pulse 
jamming and jamming at a swept frequency. Correlation is made from two adjacent beams (pulses). The 
receiver rejects those targets (signals) that do not occur at the same place in two adjacent beams. 


BEAMWIDTH - See Antenna Beamwidth. 
BEAT FREQUENCY OSCILLATOR (BFO) - Any oscillator whose output is intended to be mixed 


with another signal to produce a sum or difference beat frequency. Used particularly in reception of CW 
transmissions. 


BINGO - The fuel state at which an aircraft must leave the area in order to return and land safely. 
Also used when chaff/flares reach a preset low quantity and automatic dispensing is inhibited. 


BIPOLAR VIDEO - Unrectified (pre-detection) IF (both positive and negative portions of the RF 
envelope) signals that arise from the type of detection and console display employed in pulse Doppler and 
MTI receivers. 


BISTATIC RADAR - A radar using antennas at different locations for transmission and reception. 

BLANKING - The process of making a channel, or device non-effective for a certain interval. Used 
for retrace sweeps on CRTs or to mask unwanted signals such as blanking ones own radar from the onboard 
RWR. 

BOGEY - Unknown air target. 

BURN-THROUGH RANGE - The ability of a radar to see through jamming. Usually, described as 


the point when the radar’s target return is a specified amount stronger than the jamming signal (typical values 
are 6 dB manual and 20 dB automatic). See Section 4-8. 


BUTT LINE - Line used for reference in measurement of left/right location. One of several aircraft 
references. See also fuselage station and water line. 


CAPTURE BEAM - A wide beam 
incorporated in capture transmitters of beam GUIDANCE 
rider (command guided) missile systems to ie a 
facilitate gaining initial control of a missile 
immediately after launch. Upon capture, the 
system then centers the missile in the narrow 
guidance beam. The figure illustrates a 
launched missile at point of capture. 


CAPTURE 
BEAM 
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CAPTURE TRANSMITTER - A transmitter employing a wide beam antenna to gain initial control of 
in-flight missile for the purpose of centering the missile in the guidance transmitter antenna beam. See also 
Capture Beam. 


vtec (Carrier Frequency) 


CARRIER FREQUENCY - The basic 


radio frequency of the wave upon which Spectra Line Spacing = TPA! 
modulations are impressed. Also called 
ees : liftude ch from + to- 
“Carrier” or f,. See figure at right. aa i/PW interval . 
CATCH-22 - A lose-lose situation, PRI eh ae | Frequency 
from the book of the same name. PW 2jw -1IPW ew aipWw PW 


CAVITY - A space enclosed by a conducting surface used as a resonant circuit at microwave 
frequencies. Cavity space geometry determines the resonant frequency. A storage area for oscillating 
electromagnetic energy. 


CENTER FREQUENCY - The tuned or operating frequency. Also referred to as center operating 
frequency. In frequency diversity systems, the midband frequency of the operating range. See also Carrier 
Frequency. 


CHAFF - Ribbon-like pieces of metallic materials or metalized plastic which are dispensed by aircraft 
or ships to mask or screen other “targets.” The radar reflections off the chaff may cause a tracking radar to 
break lock on the target. The foil materials are generally cut into small pieces for which the size is dependent 
upon the radar interrogation frequency (approximately 1/2 wave length of the victim radar frequency). Being 
this length, chaff acts as a resonant dipole and reflects much of the energy back to the radar. Also see 
rainbow, rope, stream chaff, and window. 


CHANNEL - A frequency or band of frequencies. In guided missile systems, an assigned center 
frequency and a fixed bandwidth around it. Designates operating frequency of track radars and 
frequency/code assignments of X-band CW illuminators. 


CHIRP - A pulse compression technique which uses frequency modulation (usually linear) on pulse 
transmission. 


CHIRP RADAR - See PC. 


CIRCULARLY POLARIZED JAMMING - The techniques of radiating jamming energy in both 
planes of polarization simultaneously. With this method, there is a loss of 3 dB of effective power in either 
linear plane, and substantial loss if the opposite sense of circular polarization is used (i.e. left vs. right). See 
Section 3-2. 


CLUTTER, RADAR - Undesired radar GROUND TARGET 


CLUTTER 


returns or echoes resulting from man-made or f 
natural objects including chaff, sea, ground, and Pe HILL 
rain, which interfere with normal radar system 
observations. The figure illustrates a target being masked by ground clutter 


CO-CHANNEL - This term is used to indicate that two (or more) equipments are operating on the 
same frequency. 


COHERENT - Two signals that have a set (usually fixed) phase relationship. 
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COINCIDENCE DETECTOR - This radar video process requires more than one hit in a range cell 
before a target is displayed. This prevents video interference from pulses coming from another radar, because 
such interference is unlikely to occur twice in the same range cell. 


COLLIMATION - The procedure of aligning fire control radar system antenna axes with optical line 
of sight, thereby ensuring that the radars will provide for correct target illumination and guidance beam 
positioning. 


COMMAND CODE - Modulations superimposed upon transmitter carrier signals to provide 
electronic instructions to an airborne guided missile or pilotless aircraft. The receiver of the remotely guided 
vehicle is preset to accept only a selected transmitter code to eliminate the possibility of the vehicle 
responding to commands of extraneous signals. Missile command codes include instructions such as arm, 
warhead detonate, and self destruct. 


COMMAND GUIDANCE - A guidance system wherein intelligence transmitted to the missile from 
an outside source causes the missile to traverse a directed flight path. 


CONICAL SCAN - See Antenna, Nutating. 


CONTINUOUS WAVE and CONTINUOUS WAVE ILLUMINATOR - See CW and CWI. 


COOPERATIVE COUNTERMEASURES - (CO-OP) Generic term for jamming the same threat 
radar from two or more separate platforms that are in the same radar resolution cell. 


COUPLING FACTOR - A multiplying factor, expressed in dB, used to express the change in EM 
energy intensity from a radar transmitter to a receiver. The factor includes the antenna gains and the loss 
(basic transmission loss) caused by the distance between the antennas. The factor will usually be a negative 
dB figure (a reduction in intensity) because basic transmission loss is always a large negative value. The 
antenna gains may be positive (pointed toward each other) or negative (no main beam interactions). 


CROSS MODULATION - Intermodulation caused by modulation of the carrier by an undesired 
signal wave. 


CROSS POLARIZATION - or “Cross Pole,” is a monopulse jamming technique where a cross- 
polarized signal is transmitted to give erroneous angle data to the radar. The component of the jamming 
signal with the same polarization as the radar must be very small. 


CW (CONTINUOUS WAVE) - In radar and EW systems this term means that the transmitter is on 
constantly; i.e., not pulsed (100% duty cycle). These systems may frequency or phase modulate the 
transmitter output. A CW radar has the ability to distinguish moving targets against a stationary background 
while conserving spectrum bandwidth compared to pulsed radar requirements. A CW radar extracts accurate 
target range-rate data but cannot determine target range. 


CWI (CONTINUOUS WAVE ILLUMINATOR) - A surface or aircraft-based CW transmitter 
employed in semiactive homing missile systems where the transmitter illuminates the target and the missile 
senses the reflected energy. The transmitter also provides a reference signal to the missile rear receiver to 
allow determination of range-rate data and target identification. CW transmitter emissions are sometimes 
coded corresponding to the associated missile receiver codes to reduce the possibility of the “missile 
accepting commands of extraneous signals. 
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DECIBEL (dB) - A dimensionless unit for expressing the ratio of two values of power, current, or 
voltage. The number of decibels being equal to: dB = 10 log P,/P, = 20 log V2/V, = 20 log L/T, 
Normally, used for expressing transmission gains, losses, levels, and similar quantities. See Section 2-4. 

DECEPTION - The deliberate radiation, reradiation, alteration, absorption or reflection of 
electromagnetic energy in a manner intended to mislead the enemy interpretation or use of information 
received by his electronic systems. 

dB - See Decibel, or Decibel Section 2-4. 


dBc - Decibels referenced to the carrier signal. 


dBi - Decibels referenced to an isotropic radiator. (dBLi indicating linear isotropic radiator is 
sometimes used). 


dBm - Decibels relative to 1 mW. dBm is calculated by using the ratio of some power (expressed in 
mW) to 1 mW. For example, | mW is 0 dBm and 10 mW is +10 dBm. 


dBsm - Decibel referenced to one square meter. 
dBv / dBuv - Decibels referenced to one volt or microvolt, i.e. 0 dBv is | volt or 120 dBuv. 


dBW / dBuW - Decibels referenced to 1 watt or one microwatt, i.e. 0 dBW is 1 watt or 30 dBm or 
60 dBuW. 


DEMODULATOR - A device employed to separate the modulation signal from its associated carrier, 
also called Second Detector. See also Detection. 


DESIGNATION : The assignment of a a anren 
fire control radar to a specific target by supplying ENVELOPE 
target coordinate data to the radar system. 

RF CARRIER 

DETECTION - Usually refers to the 
technique of recovering the amplitude DETECTED 
modulation signal (envelope) superimposed on a SIGNAL 


carrier. See figure at right. 


DICKE FIX - This type of radar processing occurs in the IF amplifier. A limiter follows a wideband 
amplifier, and then the signal goes to a matched filter amplifier. This discriminates against pulses that are too 
long (clutter) or too short (interference). The “DICKE FIX” is a technique that is specifically designed to 
protect the receiver from ringing caused by noise, fast-sweep, or narrow pulse jamming. The basic 
configuration consists of a broadband limiting IF amplifier, followed by an IF amplifier of optimum 
bandwidth. The limit level is preset at approximately the peak amplitude of receiver noise, the bandwidth 
may vary from 10 to 20 MHz, depending on the jamming environment. This device provides excellent 
discrimination against fast sweep jamming (10-500 MHz), usually something on the order of 20 to 40 dB, 
without appreciable loss in sensitivity. However, strong CW jamming will seriously degrade the performance 
of the DICKE FIX because the CW signal captures the radar signal in the limiter. 


DIELECTRICALLY STABILIZED OSCILLATOR - The DSO uses a dielectric resonator as the 
frequency determining element. When the dielectric material is properly selected and used, the variations in 
dielectric constant vs. temperature and the dimensions of the resonant structure vs. temperature tend to cancel 
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out, providing relatively good frequency vs. temperature stability. The DSO offers frequency accuracy and 
stability, low power consumption and high reliability. Some of the commonly used materials are barium, 
zirconium, or tin tinates. The composition of these materials may be controlled to achieve any frequency 
variation with temperature with close tolerances. 


DIODE - An electronic device which restricts current flow chiefly to one direction. See also Gunn 
diode, IMPATT diode, PIN diode, point contact diode, Schottky barrier diode, step recovery diode, tunnel 
diode, varactor diode. 


DIODE SWITCH - PIN-diode switches provide state-of-the-art switching in most present-day 
microwave receivers. These switches are either reflective or nonreflective in that the former reflect incident 
power back to the source when in the isolated state. While both types of switches can provide high isolation 
and short transition times, the reflective switch offers multi octave bandwidth in the all shunt diode 
configuration, while the non-reflective switch offers an octave bandwidth. 


DIPLEX - The simultaneous transmission or reception of two signals using a common feature such as 
a single antenna or carrier. Typically, two transmitters operate alternately at approximately the same RF and 
using a common antenna. See Section 6-7 for a discussion of diplexers. 


DIRECTIONAL COUPLER - A 4-port transmission coupling device used to sample the power 
traveling in one direction through the main line of the device. There is considerable isolation (typically 
20 dB) to signals traveling in the reverse direction. Because they are reciprocal, the directional coupler can 
also be used to directively combine signals with good reverse isolation. The directional coupler is 
implemented in waveguide and coaxial configurations. See Section 6-4. 


DIRECTIVITY - For antennas, directivity is the maximum value of gain in a particular direction. 
(Isotropic point source has directivity = 1). For directional couplers, directivity is a measure (in dB) of how 
good the directional coupling is and is equal to the isolation minus the coupling. See Section 6-4. 


DISH - A microwave reflector used as part of a radar antenna system. The surface is concave and is 
usually parabolic shaped. Also called a parabolic reflector. 


DOPPLER EFFECT - The apparent 
change in frequency of an electromagnetic wave 
caused by a change in distance between the 
transmitter and the receiver during 
transmission/reception. The figure illustrates the 
Doppler increase that would be realized by 
comparing the signal received from a target pega eee 
approaching the radar site to the transmitted 
reference signal. An apparent frequency decrease would be noted for targets departing the radar location. 
Differences can be calibrated to provide target range-rate data. 


TRANSMITTED SIGNAL 


DRY RUN - A test run with aircraft/ship armament and/or EW switches off. 


DUCTING - The increase in range that an electromagnetic wave will travel due to a temperature 
inversion of the atmosphere. The temperature inversion forms a channel or waveguide (duct) for the waves to 
travel in, and they can be trapped, not attenuating as would be expected from the radar equation. 


DUMMY LOAD (Radio Transmission) - A dissipative but essentially nonradiating substitute device 
having impedance characteristics simulating those of the antenna. This allows power to be applied to the 
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radar transmitter without radiating into free space. Dummy loads are commonly used during EMCON 
conditions or when troubleshooting a transmitter at a workbench away from its normal environment. 


DUPLEXER - A switching device used in radar to permit alternate use of the same antenna for both 
transmitting and receiving. 


DUTY CYCLE - The ratio of average power to peak __PEAK 
power, or ratio of pulse length to interpulse period for pulsed as sgt 
transmitter systems. Interpulse period is equal to the AVERAGE POWER 
reciprocal of the pulse repetition rate. Je INTERPULSE PERIOD —4 


See Section 2-5. 


The duty cycle ofa radar having a pulse length of 0.3 sec and a PRF of 2000 pulses/sec is computed 
as follows: 
Interpulse Period, T = PRI = 1/PRF = 500 usec 


Pulselength _ 0.3 usec 


Duty Cycle= = 0.0006 (or 0.06%) Or Duty Cycle (dB) = 10log(Duty cycle) = -32.2 dB 


Interpulse Period 500 musec 


An output tube providing an average power of only 90 watts for such a system would, therefore, provide a 
peak power of: 


Average Power _— 90 
Duty Cycle 0.0006 


Peak Power = = 150,000 W or 52 dBW or 82 dBm 


EFFECTIVE RADIATED POWER (ERP) - Input power to the antenna in watts times the gain ratio 
of the antenna. When expressed in dB, ERP is the transmitter power (Pr), in dBm (or dBW) plus the antenna 
gain (Gr) in dB. The term EIRP is used sometimes and reiterates that the gain is relative to an isotropic 
radiator. 


EGRESS - Exit the target area. 


ELECTROMAGNETIC COUPLING - The transfer of electromagnetic energy from one circuit or 
system to another circuit or system. An undesired transfer is termed EMI (electromagnetic interference). 


EMC (ELECTROMAGNETIC COMPATIBILITY) - That condition in which electrical/electronic 
systems can perform their intended function without experiencing degradation from, or causing degradation to 
other electrical/electronic systems. More simply stated, EMC is that condition which exists in the absence of 
EMI. See also Intersystem and Intrasystem EMC tests. 


EME (ELECTROMAGNETIC ENVIRONMENT) - The total electromagnetic energy in the RF 
spectrum that exists at any given location. 


EMI (ELECTROMAGNETIC INTERFERENCE) - Any induced, radiated, or conducted electrical 
emission, disturbance, or transient that causes undesirable responses, degradation in performance, or 
malfunctions of any electrical or electronic equipment, device, or system. Also synonymously referred to as 
RFI (Radio Frequency Interference). 


EMI MODEL - Usually a set of equations or logical concepts designed to illustrate the interactions, 
the detailed parameters considerations, and mathematical procedures necessary for proper analysis of a given 
EMI situation. 
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EMITTER - Any device or apparatus which emits electromagnetic energy. 


EMP (ELECTROMAGNETIC PULSE) - The generation and radiation of a very narrow and very 
high-amplitude pulse of electromagnetic noise. It is associated with the high level pulse as a result of a 
nuclear detonation and with intentionally generated narrow, high-amplitude pulse for ECM applications. In 
the case of nuclear detonations, EMP consists of a continuous spectrum with most of its energy distributed 
through the low frequency band of 3 KHz to 1 MHz. 


ERROR SIGNAL - In servomechanisms, the signal applied to the control circuit that indicates the 
degree of misalignment between the controlling and the controlled members. In tracking radar systems, a 
voltage dependent upon the signal received from a target whose polarity and magnitude depend on the angle 
between the target and the center axis of the scanning beam. 


FAST TIME CONSTANT - See FTC. 


FEET DRY / WET - Aircraft has crossed from water to shore / aircraft has crossed from shore to 


water. 


FERRET - An aircraft, ship, or vehicle especially equipped for the detection, location, recording, and 
analyzing of electromagnetic radiations. 


FIELD STRENGTH - The magnitude of a magnetic or electric field at any point, usually expressed in 
terms of ampere turns per meter or volts per meter. Sometimes called field intensity and is expressed in 
volts/meter or dBuv/meter. Above 100 MHz, power density terminology is used more often. See 
Section 4-1. 


FIRST HARMONIC - The fundamental (original) frequency. 


FREQUENCY AGILITY - A radar’s ability to change frequency within its operating band, usually on 
a pulse-to-pulse basis. This is an ECCM technique employed to avoid spot jamming and to force the jammer 
to go into a less effective barrage mode. 


FREQUENCY AGILITY RADAR - A radar that automatically or semiautomatically tunes through a 
discrete set of operating frequencies in its normal mode of operation. 


FREQUENCY DIVERSITY RADAR - A radar system technique, employed primarily as an 
antijamming feature, where the transmitter output frequency varies randomly from pulse to pulse over a wide 
frequency range. 


FREQUENCY RANGE - (1) A specifically designated portion of the frequency spectrum; (2) ofa 
device, the band of frequencies over which the device may be considered useful with various circuit and 
operating conditions; (3) of a transmission system, the frequency band in which the system 1s able to transmit 
power without attenuating or distorting it more than a specified amount. 


FREQUENCY SHIFT KEYING (FSK) - A form of FM where the carrier is shifted between two 
frequencies in accordance with a predetermined code. In multiple FSK, the carrier is shifted to more than two 
frequencies. FSK is used principally with teletype communications. 


“FRUIT” - In a radar beacon system, there is a type of interference called “FRUIT,” caused by 
beacon replies to interrogation asynchronous with the observer’s interrogator. The largest amount of this 
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interference is received through the sidelobes of the interrogating antenna, but it can become dense enough to 
cause false target indications. 


FTC (FAST TIME CONSTANT) - An antijam feature employed in radar systems where receiver 
circuits may be selected to provide a short time constant to emphasize signals of short duration to produce 
discrimination against the low frequency components of clutter. 


FUNDAMENTAL FREQUENCY - Used synonymously for tuned frequency, carrier frequency, 
center frequency, output frequency, or operating frequency. 


FUSELAGE STATION or just STATION - A reference point (usually the nose of an aircraft) used to 
measure or identify fore and aft locations. One of several aircraft location designations - also see butt line and 
water line. 


GaAs FET AMPLIFIER - Because of their low noise, field-effect transistors are often used as the 
input stage of wideband amplifiers. Their high input resistance makes this device particularly useful in a 
variety of applications. Since the FET does not employ minority current carriers, carrier storage effects are 
eliminated giving the device faster operating characteristics and improved radiation resistant qualities. 


GAIN - For antennas, the value of power gain in a given direction relative to an isotropic point source 
radiating equally in all directions. Frequently expressed in dB (gain of an isotropic source = 0 dB). The 
formula for calculating gain is: 

P. (0,0) = Radiation intensity in given direction 


ENE» where 
Pin ; Pin = Power into lossless antenna radiating uniformly in all directions 


G 


Note: (1) Ifradiation efficiency is unity, then gain = directivity 1.e. if directivity = 2, then gain = 3 dB, etc. 
(2) Interference losses within an array also affect gain 
(3) See Section 3-1 for further details 


For amplifiers, gain is the ratio of the output power to input power (usually in dB). 


GATE (RANGE) - A signal used to select radar echoes corresponding to a very short range 
increment. Range is computed by moving the range gate or marker to the target echo; an arrangement which 
permits radar signals to be received in a small selected fraction of the time period between radar transmitter 
pulses. 


GATING - (1) The process of selecting those portions of a wave which exist during one or more 
selected time intervals; (2) the application of a square waveform of desired duration and timing to perform 
electronic switching; (3) the application of receiver operating voltages to one or more stages only during that 
portion of a cycle of operation when reception is desired. See also Gate (Range). 


GCI (GROUND-CONTROLLED INTERCEPT) - Vectoring an interceptor aircraft to an airborne 
target by means of information relayed from a ground-based radar site which observes both the interceptor 
and the target. 


GIGA - A prefix meaning 10” (times a billion). For example, gigahertz (GHz). 


GLINT (In Radar) - 1. The random component of target location error caused by variations in the 
phase front of the target signal (as contrasted with Scintillation Error). Glint may affect angle, range of 
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Doppler measurements, and may have peak values corresponding to locations beyond the true target extent in 
the measured coordinate. 2. Electronic countermeasures that uses the scintillating, or flashing effect of 
shuttered or rotating reflectors to degrade tracking or seeking functions of an enemy weapons system. 


GUARDBAND - A frequency band to which no other emitters are assigned as a precaution against 
interference to equipments susceptible to EMI in that band. 


GUIDANCE, BEAM RIDER - A missile guidance technique which is dependent on the missile’s 
ability to determine its positions with reference to the center of scan of the guidance radar beam and thus 
correct its trajectory on the basis of detected errors. 


GUIDANCE CODE - A technique of modulating guidance transmitter carriers with coded pulses 
compatible with the receiver code of the missile assigned that system, thus reducing the possibility of the 
missile accepting erroneous commands of other transmissions. 


GUIDANCE, COMMAND - A guidance system wherein intelligence transmitted to the missile from 
an outside source causes the missile to traverse a directed path in space. 


GUIDANCE, HOMING, ACTIVE - A system of homing guidance wherein both the transmitter and 
receiver are carried within the missile. 


GUIDANCE, HOMING, PASSIVE - A form of homing guidance, which is dependent on a missile’s 
ability to detect energy emitted by the target. Frequently termed Home-On-Jam (HO)J). 


GUIDANCE, HOMING, SEMIACTIVE - A system of homing guidance wherein the missile uses 
reflected signals from the target which has been illuminated by a source other than within the missile. See 
also CWI. 


GUIDANCE, INERTIAL - A self-contained system independent of information obtained from 
outside the missile, usually using Newton’s second law of motion. 


GUNN DIODE - The Gunn diode is a transferred electron device which because of its negative 
resistance can be used in microwave oscillators or amplifiers. When the applied voltage exceeds a certain 
critical value, periodic fluctuations in current occur. The frequency of oscillation depends primarily upon the 
drift velocity of electrons through the effective length of the device. This frequency may be varied over a 
small range by means of mechanical tuning. 


HARMONIC - A sinusoidal component of a periodic wave or quantity having a frequency that is an 
integral multiple of the fundamental frequency. For example, a component which is twice the fundamental 
frequency is called the second harmonic. (The fundamental is the first harmonic, which is frequently 
misunderstood.) 


HERTZ - The unit of frequency equal to one cycle per second. 


HOME-ON-JAM (HOJ) - See Guidance, Homing, Passive. 


HORN ANTENNA - A flared, open-ended section of waveguide used to radiate the energy from a 
waveguide into space. Also termed “horn” or “horn radiator.” Usually linearly polarized, it will be vertically 
polarized when the feed probe is vertical, or horizontally polarized if the feed is horizontal. Circular 
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polarization can be obtained by feeding a square horn at a 45° angle and phase shifting the vertical or 
horizontal excitation by 90°. 


HYPERABRUPT VARACTOR OSCILLATOR - Due to a non-uniform concentration of N-type 
material (excess electrons) in the depletion region, this varactor produces a greater capacitance change in 
tuning voltage and a far more linear voltage-vs.-frequency tuning curve. As a result, this device has an 
improved tuning linearity and low tuning voltage. 


IF INTERMEDIATE FREQUENCY) - The difference frequency resulting from mixing (beating) the 
received signal in a superheterodyne receiver with the signal from the local oscillator. The difference 
frequency product provides the advantages inherent to the processing (amplification, detection, filtering, and 
such) of low frequency signals. The receiver local oscillator may operate either below or above the receiver 
tuned frequency. A single receiver may incorporate multiple IF detection. 


IF = Fio - Fo (for a local oscillator operating above the fundamental) 


where: 
Fo = Received fundamental frequency Antenna 
F,o = Local oscillator frequency 60 MHz IF 


Desired recelved 
The simplified block diagram illustrates a typical mixing | $19"! (1050 MHz) 
procedure employed in radar systems to obtain desired Local Oscillatar 
IF frequencies. The local oscillator is tuned above the (1170 MHz} 
fundamental frequency in this example. It should be 
noted that an undesired signal received at the receiver image frequency of 1170 MHz will also produce the 


desired 60 MHz IF frequency; this relationship provides the receiver image. See also Image Frequency. 


IFF (IDENTIFICATION FRIEND OR FOE) - A system using radar transmission to which equipment 
carried by friendly forces automatically responds by emitting a unique characteristic series of pulses thereby 
distinguishing themselves from enemy forces. It is the “Mode IV” for the aircraft transponder. See also 
transponder. 


IMAGE FREQUENCY 7 Desired received 
That frequency to which a given signal (1050 MHz) 


superheterodyne receiver __is Fic « Fo = IF 

inherently susceptible, thereby 5 ute oe 

rendering such a receiver extremely Ee on Te 60 MHz IF 
vulnerable to EMI at that | ¢ Ee 1170 MHz) 

frequency. The image frequency is Lower Sideband Upper Sideband 
located at the same frequency IF = Ro - Fo = Af IF = Fo - ic = Af 


difference (Af) to one side of the 


: : Local Oscillator 
: (Fio=1110MHz)| =F Fis Fo 
local oscillator as the tuned 


Af Af 
(desired) frequency is to the other 


side. An undesired signal received 
at the image frequency by a superheterodyne receiver not having preselection would, therefore, mix (beat) 
with the oscillator, produce the proper receiver IF, and be processed in the same manner as a signal at the 
desired frequency. See also receiver selectivity. 


IMAGE JAMMING - Jamming at the image frequency of the radar receiver. Barrage jamming is 
made most effective by generating energy at both the normal operating and image frequency of the radar. 
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Image jamming inverts the phase of the response and is thereby useful as an angle deception technique. Not 
effective if the radar uses image rejection. 


IMPATT DIODE - The IMPATT (IMPact Avalanche and Transit Time) diode acts like a negative 
resistance at microwave frequencies. Because of this property, Impatt diodes are used in oscillators and 
amplifiers. Usually the frequency range is in the millimeter wave region where other solid state devices 
cannot compete. 


INGRESS - Go into the target area. 


INSERTION LOSS - The loss incurred by inserting an element, device, or apparatus in an 
electrical/electronic circuit. Normally expressed in decibels determined as 10 log of the ratio of power 
measured at the point of insertion prior to inserting the device (P}) to the power measured after inserting the 
device (P2). Insertion loss (dB) = 10 log P;/P>. 


INTEGRATION EFFECT - Pulse radars usually obtain several echoes from a target. If these echoes 
are added to each other, they enhance the S/N ratio, making a weak target easier to detect. The noise and 
interference do not directly add from pulse to pulse, so the ratio of target strength to undesired signal strength 
improves making the target more detectable. Random noise increases by the square root of the number of 
integrations, whereas the signal totally correlates and increases directly by the number of integrations, 
therefore the S/N enhancement is equal to the square root of the number of integrations. 


INTERFERENCE - See EMI. 


INTERFERENCE PARAMETERS - Equipment and propagation characteristics necessary for the 
proper evaluation of a given EMI situation. 


INTERFERENCE/SIGNAL RATIO - See I/S Ratio. 


INTERFERENCE THRESHOLD - The level of interference normally expressed in terms of the I/S 
(interference/signal) ratio at which performance degradation in a system first occurs as a result of EMI. 


INTERFEROMETER - When two widely spaced antennas are arrayed together, they form an 
interferometer. The radiation pattern consists of many lobes, each having a narrow beamwidth. This antenna 
can provide good spatial selectivity if the lobe-to-lobe ambiguity can be solved such as using amplitude 
comparison between the two elements. 


INTERMODULATION - The production, in a nonlinear element (such as a receiver mixer), of 
frequencies corresponding to the sums and differences of the fundamentals and harmonics of two or more 
frequencies which are transmitted through the element; or, the modulation of the components of a complex 
wave by each other, producing frequencies equal to the sums and differences of integral multiples of the 
component frequencies of the complex wave. 


INTERSYSTEM EMC - EMC between the external electromagnetic environment (EME) and an 
aircraft with its installed systems. Generally, only system BIT must operate properly on the carrier deck 
while all system functions must operate properly in the operational EME. 


INTRASYSTEM EMC - EMC between systems installed on an aircraft, exclusive of an external 
environment. 
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INVERSE CON SCAN - One method of confusing a radar operator or fire control radar system is to 
provide erroneous target bearings. This is accomplished by first sensing the radar antenna scan rate and then 
modulating repeater amplifier gain so the weak portion of the radar signal is amplified by the jammer, while 
the strong portion is not, so the weapons systems will fire at some bearing other than the true target bearing. 
The angle deception technique is used to break lock on CONSCAN radars. 


INVERSE GAIN - Amplification, inverse modulation, and re-radiation of a radar’s pulse train at the 
rotation rate of the radar scan. Deceives a conical scanning radar in angle. 


ISOTROPIC ANTENNA - A hypothetical antenna which radiates or receives energy equally in all 
directions. 


IS RATIO Q(NTERFERENCE-TO-SIGNAL RATIO) CSR) - The ratio of electromagnetic 
interference level to desired signal level that exists at a specified point in a receiving system. The ratio, 
normally expressed in dB, is employed as a tool in prediction of electronic receiving system performance 
degradation for a wide range of interference receiver input levels. Performance evaluations compare actual 
I/S ratios to minimum acceptable criteria. 


JAFF - Expression for the combination of electronic and chaff jamming. 


JAMMING - The deliberate radiation, reradiation, or reflection of electromagnetic energy with the 
object of impairing the use of electronic devices, equipment, or systems by an enemy. 


JATO - JAmmer Technique Optimization group -- Organization coordinates EA technique 
development and evaluation efforts in support of naval airborne EA (ALQ-99, USQ-113, ALQ-227, 
ALQ-231, ALE-43). The group is run out of PMA-234 and comprised of elements at NAWCWD-Point 
Mugu, Johns Hopkins University/ Applied Physics Lab, Naval Research Lab, and NSWC-Crane. Efforts 
include M&S, Lab test, ground test, flight test, direct fleet support, and requirements and test support to 
development programs. 


JINK - An aircraft maneuver which sharply changes the instantaneous flight path but maintains the 
overall route of flight. More violent than a weave. 


JITTERED PREF - An antijam feature of certain radar systems which varies the PRF consecutively, 
and randomly, from pulse to pulse to prevent enemy ECM equipment from locking on, and synchronizing 
with, the transmitted PRF. PRF is synonymous with pulse repetition rate (PRR). 


JTAT - JATO Techniques Analysis and Tactics -- Analysis documents produced by JATO to advise 
EA systems operators on the best ways to employ their systems by region, mission and equipment 
configuration. Currently covering ALQ-99 and USQ-113 on EA-6B; ALQ-99 and ALQ-227 on EA-18G, and 
ALQ-231 on AV-8B. 


KILO - A prefix meaning 10° (times one thousand). For example, kilohertz. 
p g 


KLYSTRON AMPLIFIER - An electron beam device which achieves amplification by the 
conversion of periodic velocity variations into conduction-current modulation in a field-free drift region. 
Velocity variations are launched by the interaction of an RF signal in an input resonant cavity and are coupled 
out through an RF output cavity. Several variations including reflex and multi cavity klystrons are used. 


KLYSTRON, MULTICAVITY - An electron tube which employs velocity modulation to generate or 
amplify electromagnetic energy in the microwave region. Since velocity modulation employs transit time of 
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the electron to aid in the bunching of electrons, transient time is not a deterrent to high frequency operations 
as is the case in conventional electron tubes. See also Velocity Modulation. 


KLYSTRON, REFLEX - A klystron which employs a reflector (repeller) electrode in place of a 
second resonant cavity to redirect the velocity-modulated electrons through the resonant cavity. The repeller 
causes one resonant circuit to serve as both input and output, which simplifies the tuning operation. This type 
of klystron is well adapted for use as an oscillator because the frequency is easily controlled by varying the 
position of the repeller. See also Velocity Modulation. 


LEAKAGE - Undesired radiation or conduction of RF energy through the shielding of an enclosed 
area or of an electronic device. 


LENS, RADAR (MICROWAVE) - The purpose of any such lens is to refract (focus) the diverging 
beam from an RF feed into a parallel beam (transmitting) or vice versa (receiving). The polarization is feed 
dependent. 


LIGHT AMPLIFICATION BY STIMULATED EMISSION OF RADIATION (LASER) - A process 


of generating coherent light. The process utilizes a natural molecular (and atomic) phenomenon whereby 
molecules absorb incident electromagnetic energy at specific frequencies, store this energy for short but 
usable periods, and then release the stored energy in the form of light at particular frequencies in an extremely 
narrow frequency-band. 


LIMITING - A term to describe that an amplifier has reached its point of saturation or maximum 
output voltage swing. Deliberate limiting of the signal is used in FM demodulation so that AM will not also 
be demodulated. 


LITTORAL - Near a shore. 


LOBE, ANTENNA - Various parts of the 
antenna’s radiation pattern are referred to as lobes, ist Side Lobe 
which may be subclassified into major and minor lobes. 
The major lobe is the lobe of greatest gain and is also 
referred to as the main lobe or main beam. The minor 
lobes are further subclassified into side and back lobes 
as indicated in the figure to the right. The numbering of 
the side lobes are from the main lobe to the back lobe. 


LOCAL OSCILLATOR FREQUENCY - An internally generated frequency in a superheterodyne 
receiver. This frequency differs from the receiver operating frequency by an amount equal to the IF of the 
receiver. The local oscillator frequency may be designed to be either above or below the incoming signal 
frequency. 


LOG VIDEO - This receiver process, generally implemented in the IF, compresses the dynamic range 
of the signal so both weak and strong signals are displayed without changing the gain setting. Output voltage 
can be calibrated in volts/dB of input power. 


LONG PULSE MODE - Many pulsed radars are capable of transmitting either long or short pulses of 
RF energy. When the long pulses of RF energy are selected manually (or sometimes automatically), the radar 
is said to be operating in the long pulse mode. In general, “long pulse mode” is used to obtain high average 
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power for long-range search or tracking, and “short pulse mode” gives low average power for short-range, 
high-definition, tracking or search. 


LOOSE DEUCE - General term for two aircraft working in mutual support of each other. 
LORO (LOBE-ON-RECEIVE-ONLY) - A mode of operation generally consisting of transmitting on 


one non-scanning antenna system and receiving the reflected energy on another scanning system (The 
receiver could be TWS, Conical, or monopulse). 


MACH NUMBER - The ratio of the velocity of a body to the speed of sound in the medium that is 
being considered. In the atmosphere, the speed of sound varies with temperature and atmospheric pressure, 
hence, so does mach number. 


MAGNETIC ANOMALY DETECTOR - A means of detecting changes in the earth’s magnetic field 
caused by the presence of metal in ships and submarines. 


MAGNETRON - A magnetron is a thermionic vacuum tube which is constructed with a permanent 
magnet forming a part of the tube and which generates microwave power. These devices are commonly used 
as the power output stage of radar transmitters operating in the frequency range above 1000 MHz and are 
used less commonly down to about 400 MHz. A magnetron has two concentric cylindrical electrodes. Ona 
conventional magnetron, the inner one is the cathode and the outer one is the anode. The opposite is true for a 
coaxial magnetron. 


MAGNETRON OSCILLATOR - A high-vacuum tube in which the interaction of an electronic space 
charge and a resonant system converts direct current power into ac power, usually at microwave frequencies. 
The magnetron has good efficiency, is capable of high power outputs, and is stable. 


MATCHED FILTER - This describes the bandwidth of an IF amplifier that maximizes the 
signal-to-noise ratio in the receiver output. This bandwidth is a function of the pulsewidth of the signal. 


MDS (MINIMUM DETECTABLE/DISCERNIBLE SIGNAL) - The receiver input power level that 


is just sufficient to produce a detectable/discernible signal in the receiver output. The detectable term is 
interchangeable with S,in and the discernable term is interchangeable with MVS. See Section 5-2. 


MEACONING -- A system receiving radio signals and rebroadcasting them (or just transmitting) on 
the same frequency to confuse navigation. The meaconing station attempts to cause aircraft to receive 
inaccurate range or bearing information. 


MEATBALL - Visual light “ball” seen in Fresnel lens optical landing system (FLOLS) by pilot 
during carrier or Navy field landing. Used as a reference to determine if flight path is high or low. 


MEGA - A prefix meaning 10° (times one million). For example megahertz (MHz) 


MICROVOLT PER METER - A commonly used unit of field strength at a given point. The field 
strength is measured by locating a standard receiving antenna at that point, and the “microvolts per meter” 
value is then the ratio of the antenna voltage in microvolts to the effective antenna length in meters. Usually 
used below 100 MHz. Above 100 MHz, power density terminology is normally used. 
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MICROWAVE AMPLIFICATION BY STIMULATED EMISSION OF RADIATION (MASER) - A 


low-noise radio-frequency amplifier. The emission of energy stored in a molecular or atomic system by a 
microwave power supply is stimulated by the input signal. 


MISS DISTANCE - Used variously in different contexts. The distance from the missile to the 
geometric center of the aircraft, or the closest point of approach (CPA) of the missile to any portion of the 
aircraft such as the aircraft nose or telemetry pod, etc. 


MISSILE SYSTEMS FUNCTIONS - Examples of missile system functions are: “acquisition” (ability 
to lock-on a desired target); “tracking” of a target; “guidance” of a missile toward a target; “illumination” ofa 
target so that a homing missile can home on the reflected RF illumination; and “command” signal 
transmission to a missile to cause it to arm, to detonate, to commence homing, or to destroy itself. 


MIXERS - See Balanced and Schottky Diode Mixers. 


MODULATION - The process whereby some AMPLITUDE MODULATED 
characteristic of one wave is varied in accordance with RF CARRIER 
some characteristic of another wave. The basic types of AMPLITUDE MODULATING 
modulation are angle modulation (including the special PULSE WAVE 
cases of phase and frequency modulation) and amplitude MODULATING SINE 
modulation. In missile radars, it is common practice to WAVE 


amplitude modulate the transmitted RF carrier wave of 
tracking and guidance transmitters by using a pulsed wave AMPLITUDE MODULATED 
for modulating, and to frequency module the transmitted RF CARRIER 

RF carrier wave of illuminator transmitters by using a sine 
wave. 


MODULATION, AMPLITUDE - This type of modulation changes the amplitude of a carrier wave in 
responses to the amplitude of a modulating wave. This modulation is used in radar and EW only as a switch 
to turn on or turn off the carrier wave; i.e., pulse is a special form of amplitude modulation. 


MODULATION, FREQUENCY - The frequency of the modulated carrier wave is varied in 
proportion to the amplitude of the modulating wave and therefore, the phase of the carrier varies with the 
integral of the modulating wave. See also Modulation. 


MODULATION, PHASE - The phase of the modulated carrier is varied in proportion to the 
amplitude of the modulating wave. See also Modulation. 


MONOPULSE - (See figure to right) A IGT ABOVE RADAR 
type of tracking radar that permits the extracting BEAM CENTER LINE 
of tracking error information from each received 
pulse and offers a reduction in tracking errors as 
compared to a conical-scan system of similar 
power and size. Multiple (commonly four) [BA 
receiving antennas or feeds are placed HORN jo} c| 
symmetrically about the center axis and operate | ARRANGEMENT 
simultaneously to receive each RF _ pulse 
reflected from the target. A comparison of the 
output signal amplitude or phase among the four a 
antennas indicates the location of the target with 
respect to the radar beam center line. The output 
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of the comparison circuit controls a servo system that reduces the tracking error to zero and thereby causes the 
antenna to track the target. 


MOS (MINIMUM OPERATIONAL SENSITIVITY) - The minimum signal which can be detected 
and automatically digitally processed by a radar without human discrimination. 


MTI (MOVING TARGET INDICATOR) - This radar signal process shows only targets that are in 
motion. Signals from stationary targets are subtracted out of the return signal by a memory circuit. 


MULTIPATH - The process by which a transmitted signal arrives at the receiver by at least two 
different paths. These paths are usually the main direct path, and at least one reflected path. The signals 
combine either constructively or destructively depending upon phase, and the resultant signal may be either 
stronger or weaker than the value computed for free space. 


MULTIPLEX - Simultaneous transmission of two or more signals on a common carrier wave. The 
three types of multiplex are called time division, frequency division, and phase division. 


MULTIBAND RADAR - A type of radar which uses simultaneous operation on more than one 
frequency band through a common antenna. This technique allows for many sophisticated forms of video 
processing and requires any jammer to jam all channels at the same time in order to be effective. 


MVS (MINIMUM VISIBLE SIGNAL) - The minimum input pulse signal power level which permits 
visibility of the output pulse, such as on a radar A-scope display. This level is determined by initially setting 
the input level above the visible detection threshold, and then slowly decreasing the amplitude. 


NOISE FIGURE, RECEIVER - A figure of merit (NF or F) of a system given by the ratio of the 
signal-to-noise ratio at the input, S; / Nj, divided by the signal-to-noise ratio at the output, S,/No. It essentially 
expresses the ratio of output noise power of a given receiver to that of a theoretically perfect receiver which 
adds no noise. 


S./ N N SYSTEM OUTPUT Noise Power Added 
Noise Figure = ——— = —* By Receiver 
So/No GN; Input Power Input Power 
times Power Gain Gi times Power Gain 
: ‘ Boe 
Where S, = GS; and G is the gain of the system. Perfect System Actual System 


Noise figure is usually expressed in dB and given for an impedance matched condition. Impedance mismatch 
will increase the noise figure by the amount of mismatch loss. NF is usually given at room temperature; 17°C 
or 290°K. See Section 5-2. 


NOISE JAMMING - A continuous random signal radiated with the objective of concealing the 
aircraft echo from the enemy radar. In order for it to be effective, it must have an average amplitude at least 
as great as the average amplitude of the radar echo. There are three major categories of noise jamming which 
are grouped by how jamming power is concentrated: Spot, barrage, and swept jamming. (See individual 
definitions) 


NONCOHERENT - Two signals that have no set phase relationship. 


NOTCH - The portion of the radar velocity display where a target disappears due to being notched 
out by the zero Doppler filter. If not filtered (notched), ground clutter would also appear on the display. A 


10-1.19 


notch filter is a narrow band-reject filter. A “notch maneuver” is used to place a tracking radar on the beam of 
the aircraft so it will be excluded. 


NULL, ANTENNA PATTERN - The directions of minimum transmission (or reception) of a 
directional antenna. See also Lobe, Antenna. 


NULL FILL - The nulls in an antenna QO NULL PARTIALLY 
pattern may be reduced (filled) by using a a ie 
second ancillary (spoiler) antenna whose pattern 


is such that it fills in the nulls of the main PATTERN OF PATTERN OF COMPOSITE PATTERN OF 
MAIN ANTENNA ANCILLARY MAIN PLUS ANCILLARY 
antenna pattern. (PRE—NULL FILL) ANTENNA ANTENNA (NULL FILL) 


NUTATION - As applied to current missile system radars, this term refers to the mechanical motion 
of an antenna feed to produce a conical scan (fixed polarization) by the main beam ofa tracking antenna, thus 
providing a means of developing tracking error signals. See also Antenna, Nutating. By analogy, “Nutation” 
also is used to denote the electrical switching of the quadrants of a seeker antenna. See also Interferometer. 
The effect is similar to that of a conical scan. 


NUTATOR - A motor-driven rotating antenna feed used to produce a conical scan for a tracking 
radar. See also Antenna, Nutating. Also, the electrical circuits necessary to effect nonmechanical conical 
scans. See also Nutation. 


OPERATIONAL CONSTRAINTS - Limitations on operating procedures in order to prevent 
interference between missile systems on a ship or between missile systems in a formation of ships under 
operational conditions. These limitations consist of such things as limited frequency bands or channels in 
which the radars may be tuned, limited sectors of space into which radar beams may be pointed, limits on 
minimum spacing between ships, limits on what codes may be used by radars and missiles on each ship, and 
limits on minimum interval between firing of certain missiles. 


OSCILLATORS - Devices which generate a frequency. See also Backward Wave, Dielectrically 
Stabilized Oscillator, Hyperabrupt Varactor Oscillator, Magnetron Oscillator, Varactor Tuned Oscillator, and 
YIG tuned oscillator. 


OSCILLATOR, LOCAL - See Local Oscillator Frequency. 


PALMER SCAN - Conical scan superimposed on another type of scan pattern - usually a spiral 
pattern. 


PARAMETER - A quantity which may have various values, each fixed within the limits of a stated 
case or discussion. In the present case, some examples of parameters; would be: radar frequency, limited by 
the tuning range of the radar; missile range, limited by the maximum operating range of the missile; or a 
missile code, limited by the number of codes available and by the codes that the ship radars are set up to 
operate on. 


PASSIVE ANGLE TRACKING - Tracking of a target using radiation from the target (such as 
jamming), with no radiation from the radar itself. Only angular tracking is possible under these conditions 
since no measurement of time of travel of radiation to the target is possible, as is required to obtain target 
range. 


PC (PULSE COMPRESSION) - The process used in search and tracking pulse radars whereby the 
transmitted pulse is long, so as to obtain high average transmitter output power, and the reflected pulse is 
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processed in the radar receiver to compress it to a fraction of the duration of the transmitted pulse to obtain 
high definition and signal strength enhancement. Pulse compression may be accomplished by sweeping the 
transmitted frequency (carrier) during the pulse. The returned signal is then passed through a 
frequency-dependent delay line. The leading edge of the pulse is therefore delayed so that the trailing edge 
catches up to the leading edge to produce effectively a shorter received pulse than that transmitted. Pulse 
compression radars are also referred to as CHIRP radars. Other more sophisticated pulse compression 
techniques are also possible and are becoming more popular. 


PENCIL BEAM - A narrow circular radar beam from a highly directional antenna (such as a 
parabolic reflector). 


PHASED ARRAY RADAR - Radar using many antenna elements which are combined in a 
controlled phase relationship. The direction of the beam can be changed as rapidly as the phase relationships 
(usually less than 20 microseconds). Thus, the antenna typically remains stationary while the beam is 
electronically scanned. The use of many antenna elements allows for very rapid and high directivity of the 
beam(s) with a large peak and/or average power. There is also a potential for greater reliability over a 
conventional radar since the array will fail gracefully, one element at a time. 


PIN DIODE - A diode with a large intrinsic (I) region sandwiched between the P- and N- doped 
semiconducting regions. The most important property of the PIN diode is the fact that it appears as an almost 
pure resistance at RF. The value of this resistance can be varied over a range of approximately one- 
10,000 ohms by direct or low frequency current control. When the control current is varied continuously, the 
PIN diode is useful for attenuating, leveling and amplitude modulation of an RF signal. When the control 
current is switched on and off or in discrete steps, the device is useful in switching, pulse modulating, and 
phase shifting an RF signal. 


POINT CONTACT DIODE - This was one of the earliest semiconductor device to be used at 
microwave frequencies. Consisting of a spring-loaded metal contact on a semiconducting surface, this diode 
can be considered an early version of the Schottky barrier diode. Generally used as a detector or mixer, the 
device is somewhat fragile and limited to low powers. 


POLARIZATION - The direction of the electric field (E-field) vector of an electromagnetic (EM) 
wave. See Section 3-2. The most general case is elliptical polarization with all others being special cases. 
The E-field of an EM wave radiating from a vertically mounted dipole antenna will be vertical and the wave 
is said to be vertically polarized. In like manner, a horizontally mounted dipole will produce a horizontal 
electric field and is horizontally polarized. Equal vertical and horizontal E-field components produce circular 
polarization. 


PORT - The left side of a ship or aircraft when facing the bow (forward) 


POWER (AVERAGE) FOR PULSED 
RADARS - Average power for a pulse radar is the 
average power transmitted between the start of one 
pulse and the start of the next pulse (because the time 
between pulses is many times greater than the pulse xt >] ee entee ies 
duration time, the average power will be a small lnc a i 
fraction of peak power). 


For this example: Peak Power = 1 MW, Pulse Time (t) =0.5 microsecond, and Interval Between Pulses (T) = 
1000 microseconds (1000 pps). 
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Peak Power = Pwr during pulse time (t) = 1 MW = 10° Watts = 90 dBm. 


Avg Power = Average Power During Time (T) = 10° x t/T 
= 10° x 0.5/1000 = 0.5 x 10° = 0.5 kilowatt = 57 dBm or 27 dBW 


POWER OUTPUT - Power output of a transmitter or transmitting antenna is commonly expressed in 
dBW or dBm. One megawatt would be expressed as 60 dBW or 90 dBm: 


10 log (1 megawatt / 1 watt) = 10 log (10°/10°) 10 log (1 megawatt / 1 milliwatt) = 10 log (10°/10°) 
=10x6=60dBW =10x9=90dBm 


POWER (PEAK) FOR PULSED RADARS - Peak power for a pulsed radar is the power radiated 
during the actual pulse transmission (with zero power transmitted between pulses). 


POWER FOR CW RADARS - Since the power output of CW transmitters (such as illuminator 
transmitters) usually have a duty cycle of one (100%), the peak and average power are the same. 


POWER DENSITY - The density of power in space expressed in Watts/meter’, dBW/m’, etc. 
Generally used in measurements above 100 MHz. At lower frequencies, field intensity measurements are 
taken. See Section 4-1. 


PPI-SCOPE - A radar display yielding range and azimuth (bearing) information via an intensity 
modulated display and a circular sweep of a radial line. The radar is located at the center of the display. 


PRESELECTOR - 
A device placed ahead of IF 
the mixer in a receiver, 
which has __ bandpass — em 
characteristics such that the 


desired (tuned) RF signal, 
the target return, is allowed 
to pass, and other undesired 
signals (including the image frequency) are attenuated. 


PROPAGATION - In electrical practice, the travel of waves through or along a medium. The path 
traveled by the wave in getting from one point to another is known as the propagation path (such as the path 
through the atmosphere in getting from a transmitting antenna to a receiving antenna, or the path through the 
waveguides and other microwave devices in getting from an antenna to a receiver). 


PULSE COMPRESSION - See PC. 


PULSED DOPPLER (PD) - A type of radar that combines the features of pulsed radars and CW 
Doppler radars. It transmits pulses (instead of CW) which permits accurate range measurement. This is an 
inherent advantage of pulsed radars. Also, it detects the Doppler frequency shift produced by target range rate 
which enables it to discriminate between targets of only slightly different range rate and also enables it to 
greatly reduce clutter from stationary targets. See also Doppler Effect. 


PULSE LENGTH - Same meaning as Pulsewidth. 
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PULSE MODULATION - A special case of amplitude modulation wherein the carrier wave is varied 
at a pulsed rate. Pulse Modulation - The modulation of a carrier by a series of pulses generally for the 
purpose of transmitting data. The result is a short, powerful burst of electromagnetic radiation which can be 
used for measuring the distance from a radar set to a target. 


PULSE REPETITION FREQUENCY (PREF) - The rate of occurrence of a series of pulses, such as 
100 pulses per second. It is equal to the reciprocal of the pulse spacing (T) or PRT. (PRF = 1/T = 1/PRI). 
Sometimes the term pulse repetition rate (PRR) is used. 


PULSE REPETITION FREQUENCY (PRF) STAGGER - The technique of switching PRF (or PRI) 


to different values on a pulse-to-pulse basis such that the various intervals follow a regular pattern. This is 
useful in compensating for blind speeds in pulsed MTI radars. Interpulse intervals which differ but follow a 
regular pattern. 


PULSE REPETITION INTERVAL (PRI) or TIME (PRT) - Time between the beginning of one pulse 


and the beginning of the next. 


PULSE SPACING - The interval of time between the leading edge of one pulse and the leading edge 
of the next pulse in a train of regularly recurring pulses. See also Pulse Repetition Frequency. Also called 
“the interpulse period.” 


PULSEWIDTH - The interval supiee 


. - PULSE 
of time between the leading edge of a LEADING EDGE SOuWIDTH TRAILING EDGE 
“4° * 
pulse and the trailing edge of a pulse 50% 


(measured in microseconds for the TIME ———» 
short pulses used in radar). Usually 
measured at the 3 dB midpoint (50-percent power or 70% voltage level) of the pulse, but may be specified to 
be measured at any level. See Section 6-10 for measurement techniques. 


QUANTIZE - The process of restricting a variable to a number of discrete values. For example, to 
limit varying antenna gains to three levels. 


RADAR - Radio detection and ranging. 


RADAR CROSS SECTION - A measure of the radar reflection characteristics of a target. It is equal 
to the power reflected back to the radar divided by power density of the wave striking the target. For most 
targets, the radar cross section is the area of the cross section of the sphere that would reflect the same energy 
back to the radar if the sphere were substituted. RCS of sphere is independent of frequency if operating in the 
far field region. See Section 4-11. 


RADAR RANGE EQUATION - The radar range equation is a basic relationship which permits the 
calculation of received echo signal strength, if certain parameters of the radar transmitter, antenna, 
propagation path, and target are known. 


_PiGiG Ao 


Givens: (dn) ae (freespace) as the basic two-way radar equation (see Sections 4-4 thru 4-6) 
: I) R 


where: 
P, = Peak power at receiver input 
X = Wavelength of signal (length) = c/f 
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P, = Transmitted signal level (power) 


R = _ Range of target to radar (distance) 

G, = Gain of transmitting antenna (dimensionless ratio) 
o = Radar cross section of target 

G, = Gain of receiving antenna (dimensionless ratio) 


In practical use, the radar range equation is often written in logarithmic form, all terms expressed in decibels, 
so that the results can be found by simple processes of addition and subtraction. Using the above equation 
and A= c/f. 


10 log P, = 10 log P, + 10 log G, + 10 log G, + 10 log o - 40 log R - 20 log f + 20 log c - 30 log 4a 
where: f= Signal frequency (cycles {dimensionless }/time) c = Speed of light (length/time) 


10 log P, = 10 log P, + 10 log G, + 10 log G, + G, - 2a; 


where a and G, are factors containing the constants and conversion factors to keep the equations in consistent 
units. 


Refer to Sections 4-4 through 4-6. 
RADAR TRIGGER KILL - see Trigger Kill, Radar. 


RADIATION EFFICIENCY - E = Pragiated/Pin (ideal=1) 


RADIATION PATTERN - See Antenna Pattern. 


RADIO FREQUENCY - See RF. 


RADIO FREQUENCY INTERFERENCE - See RFI. 


RAIL KEEPING - Ability of countermeasures to keep the missile on the launch rail, 1.e., prevent 
launch. 


RAINBOW - A technique which applies pulse-to-pulse frequency changing to identifying and 
discriminating against decoys and chaff. 


RANGE CELL - In a radar, a range cell is the smallest range increment the radar is capable of 
detecting. Ifa radar has a range resolution of 50 yards and a total range of 30 nautical miles (60,000 yds), 
there are: 60000/50 = 1,200 range cells. 


RANGE GATE - A gate voltage used to select radar echoes from a very short range interval. 


RANGE GATE PULL OFF (RGPO) - Deception technique used against pulse tracking radars using 
range gates. Jammer initially repeats the skin echo with minimum time delay at a high power to capture the 
AGC circuitry. The delay is progressively increased, forcing the tracking gates to be pulled away (“walked 
off’) from the target echo. Frequency memory loops (FML’s), or transponders provide the variable delay. 


RANGE RATE - The rate at which a radar target is changing its range with respect to the radar (in 
feet per second for example). Note that this rate is not the same as target velocity unless the target is moving 
straight toward or straight away from the radar. 


10-1.24 


RANGE SCOPE - See A-Scope or PPI. 


RECEIVER BANDWIDTH - The difference 
between the limiting frequencies within which 


F: 
it— Receiver Bandwidth 


c 

receiver performance in respect to some characteristic | & Ganda oenianasie 
falls within specified limits. (In most receivers this | & a 3 0B decrease and is also 

‘ : ' pa called the half power points 
will be the difference between the two frequencies s 
where the intermediate frequency (IF) amplifier gain 
falls off 3 dB from the gain at the center IF Conerat 
frequency.) See also Receiver Selectivity. Frequency 


RECEIVER SELECTIVITY - The SELECTIVITY 
degree to which a receiver is capable of [Wide receiver bandwidth \\\_ Narrow receiver bandwidth 
differentiating between the desired signal and [#"#sited signal will passs inetegae 7 stgnal elecuen 
signals or interference at other frequencies. 
(The narrower the receiver bandwidth, the 
greater the selectivity.) 


*. 
Desired Signal Undesired Signal 


REFLECTION - The turning back (or 
to the side) of a radio wave as a result of impinging on any conducting surface which is at least comparable in 
dimension to the wavelength of the radio wave. 


RESOLUTION - In radar, the minimum separation in angle or in range between two targets which the 
radar is capable of distinguishing. 


RF (RADIO FREQUENCY) - A term indicating high frequency electromagnetic energy. 


RFI (RADIO FREQUENCY INTERFERENCE) - Any induced, radiated, or conducted electrical 
disturbance or transient that causes undesirable responses or malfunctioning in any electrical or electronic 
equipment, device, or system. Same as EMI. Not to be confused with the logistic term ready for issue (also 
RFD). 


RING AROUND - A condition in which a repeater jammer’s total gain, from receiver antenna to 
transmitter antenna, exceeds the antenna isolation resulting in the repeater amplifying its own internal noise. 
Akin to positive feedback in an amplifier that causes unwanted oscillations. 


RING AROUND (RADAR-TO-MISSILE) - The condition where radio frequency interference 
signals from a transmitter of one missile radar enter the receiving circuits of a missile under the control of 
another missile radar. 


RING AROUND (RADAR-TO-RADAR) - The condition where radio frequency interference signals 
from a transmitter of one radar enter the receiving circuits of another radar. 


ROPE - An element of chaff consisting of a long roll of metallic foil or wire which is designed for 
broad, low-frequency response. See Chaff. 


R-SCOPE - (RANGE SCOPE) See A-scope or PPI. 


SAFETY OF FLIGHT (SOF) TEST - A flight test to verify that anew or modified subsystem will not 
cause a major problem with the aircraft, i.e., interference can occur, but will not be such that required 
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navigational systems will fail or which might potentially cause the loss of an aircraft under all normally 
expected weather conditions. 


SCAN - To transverse or sweep a sector or volume of airspace with a recurring pattern, by means of a 
controlled directional beam from a radar antenna. See also “Antenna, nutating.” 


SCHOTTKY BARRIER DIODE - The Schottky barrier diode is a simple metal-semiconductor 
boundary with no P-N junction. A depletion region between the metal contact and the doped semiconductor 
region offers little capacitance at microwave frequencies. This diode finds use as detectors, mixers, and 
switches. 


SCHOTTKY DIODE MIXER - The mixer is a critical component in modern RF systems. Any 
nonlinear element can perform the mixing function, but parameters determining optimal mixing are noise 
figure, input admittance, and IF noise and impedance. The Schottky diode is particularly effective because of 
its low noise figure and nearly square law characteristics. 


SCHOTTKY DIODE SWITCH - Standard P-N diodes are limited in switching ability at high 
frequencies because of capacitance provided by the minority carriers. The Schottky diode overcomes this 
problem by use of the metal-semiconductor junction with inherently low carrier lifetimes, typically less than 
100 picoseconds. 


SEARCH RADAR - A radar whose prime function is to scan (search) a specified volume of space 
and indicate the presence of any targets on some type of visual display, and, in some cases, to provide 
coordinates of the targets to a fire control system to assist in target acquisition and tracking. 


SEEKER - The seeker consists of circuitry in a homing missile which detects, electronically 
examines, and tracks the target; provides data for controlling the flight path of the missile; and provides 
signals for destroying the missile or for detonating it at intercept. (The seeker function is similar to that of an 
interferometer.) 


SELF-SCREENING JAMMING (SSJ) - Each aircraft carries its own jamming equipment for its own 
protection. 


SENSITIVITY - The sensitivity of a receiver is taken as the minimum signal level required to 
produce an output signal having a specified signal-to-noise ratio. See also Minimum Visible Signal and 
Minimum Discernible Signal (MDS). 

SENSITIVITY TIME CONTROL - See STC. 


SENSOR - The receiver portion of a transmitter/receiver pair used to detect and process 
electromagnetic energy. 


SHIELDING - The physical arrangement of shields for a particular component, equipment, or system, 
(A shield is a housing, screen, or other material, usually conducting, that substantially reduces the effect of 
electric or magnetic fields on one side of the shield upon devices or circuits on the other side.) Examples are 


tube shields, a shielded enclosure or cabinet for a radar receiver, and the screen around a screen room. 


SHORT PULSE MODE - See Long Pulse Mode. 
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SIDEBAND - A signal either above or Carrier Frequency 


below the carrier frequency, produced by the Lower Upper Lower Upper 
modulation of the carrier wave by some other | Sideband Sideband — Sideband Sideband 
wave. See figure at right > a 


SIDELOBE - See Lobe, Antenna. Frequency Frequency 


Carrier modulated by a sine wave Carrier amplitude modulated by a pulse 


SIGNAL STRENGTH - The magnitude 
of a signal at a particular location. Units are volts per meter or dBV/m. 


SIGNATURE - The set of parameters which describe the characteristics of a radar target or an RF 
emitter and distinguish one emitter from another. Signature parameters include the radio frequency of the 
carrier, the modulation characteristics (typically the pulse modulation code), and the scan pattern. 


SILICON CONTROLLED SWITCH - A P-N-P-N device able to operate at sub-microsecond 
switching speeds by the application of gate signals. Because it is a four layer device, this switch is also 
known as a tetrode thyristor. 


SLANT POLARIZATION - Technique of rotating a linear antenna 45° so it can receive or jam both 
horizontal and vertical polarization although there is a 3 dB loss. See Section 3.2. 


SOLID STATE STAMO - A stable master oscillator constructed using transistors and other solid 
state devices as opposed to vacuum tubes. See also STAMO. 


SPECTRUM - The distribution of power versus frequency in an electromagnetic wave. See also 
Spectrum Signature Analysis and illustrations under Sideband. 


SPECTRUM ANALYZER - An electronic device for automatically displaying the spectrum of the 
electromagnetic radiation from one or more devices. A cathode ray tube display is commonly used to display 
this power-versus frequency spectrum. For examples of two types of displays, see illustrations under 
Sideband. 


SPECTRUM SIGNATURE ANALYSIS - The analysis of the electromagnetic radiation from an 
electronic device to determine the relative power in each sideband, harmonic, and spurious emission 
compared to the carrier frequency. This particular distribution (or spectrum) is peculiar to the device and can 
identify this type of device, thereby acting as an identifying “signature.” 


SPECTRUM WIDTH (TRANSMITTER) - The difference between the frequency limits of the band 
which contains all the spectrum frequency components of significant magnitude. 


SPOILER ANTENNA - An antenna used to change (spoil) the antenna pattern of a second antenna so 
as to reduce the nulls in the pattern of the second antenna. See also Null Fill. 


SPOKING (RADAR) - Periodic flashes of the rotating radial display. Sometimes caused by mutual 
interference. 


“SPOOFING” - A type of deception by using an electronic device to transmit a “target” echo. The 
spoofing transmitter must operate at the same frequency and PRF as the radar to be deceived. The radar main 
pulse triggers the spoofing transmitter which, after a delay, transmits a false echo. 
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SPOT JAMMING - Narrow frequency band jamming concentrated against a specific radar at a 
particular frequency. The jamming bandwidth is comparable to the radar bandpass. Can deny range and 
angle information. 


SPURIOUS EMISSION - Electromagnetic radiation transmitted on a frequency outside the 
bandwidth required for satisfactory transmission of the required waveform. Spurious emissions include 
harmonics, parasitic emissions, and intermodulation products, but exclude necessary modulation sidebands of 
the fundamental carrier frequency. 


SQUINT ANGLE - 
The angular difference 
between the axis of the 
antenna mainlobe and the ea eres Squint Angle 
geometric axis of the Reflector Geometric Axis--" =~ ~~--~---._, _ 
antenna reflector, such as K 
the constant angle 


maintained during conical scan as the mainlobe rotates around the geometric axis of the reflector. 


STAGGERED PRE - Staggered PRF allows an increase in MTI blind speeds such that no zeros exist 
in the velocity response at lower velocities. In a two-period mode, the usual “blind speed” or occurrence of a 
zero in the velocity response is multiplied by a factor which is a function of the ratio of the two repetition 
periods. 


STAMO (STABLE MASTER OSCILLATOR) - A very stable (drift free) oscillatory used to provide 
a precise frequency for transmission and for comparison with the reflected radar signal returned to the 


receiver, such as in a Doppler radar where a precise difference between transmitted and received signals must 
be measured to determine accurately the Doppler frequency. 


STAND-FORWARD JAMMING - A method which places the jamming vehicle between the enemy 
sensors and attack aircraft. 


STAND-IN JAMMING (SIJ) - Similar to stand-forward jamming but usually using an UAV witha 
lower powered jammer instead of a jammer aircraft. 


STAND-OFF JAMMING (SOJ) - An ECM support aircraft orbits in the vicinity of the intended 
target. As the fighter-bomber pilot starts his strike penetration, the ECM aircraft directs jamming against all 
significant radars in the area. This technique provides broad frequency band ECM without affecting 
performance of the strike aircraft. 


STARBOARD - The right side of a ship or airplane when facing the bow (forward). 


STC (SENSITIVITY TIME CONTROL) - Gain control that reduces the radar receiver gain for 
nearby targets as compared to more distant targets. STC prevents receiver saturation from close-in targets. 


STEP RECOVERY DIODE - A charge-controlled switch which ceases current conduction so rapidly 
that it can be used to produce an impulse. Cyclic operation of the diode can produce a train of impulses 
which when used with a resonant circuit can produce a single frequency output at any harmonic of the pulse 
frequency. 


STERADIAN - Unit of solid angle. An entire sphere has 47 steradians. 
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STREAM CHAFF - Operational technique of dropping large quantities of chaff for a continuous 
period of time. This results in a “ribbon” or “stream” of returns many miles in lengths on radarscopes. The 
penetrating strike force can then use the resulting chaff corridor to mask their penetration. 


SUBHARMONIC - A frequency which is an integral submultiple of another frequency. For example, 
a sine wave whose frequency is one-third of the frequency of another sine wave is called the third 
subharmonic. (3 MHz is the third subharmonic of 9 MHz). 


SUPERHETERODYNE RECEIVER - A receiver that mixes the incoming signal with a locally 
generated signal (local oscillator) to produce a fixed, low intermediate frequency (IF) signal for amplification 
in the IF amplifiers. 


SUPPRESSION - Elimination or reduction of any component of an emission, such as suppression of 
a harmonic of a transmitter frequency by band rejection filter. 


SUPPRESSION OF ENEMY AIR DEFENSES (SEAD) - Activity which neutralizes, destroys, or 
temporarily degrades enemy air defense systems by using physical attack or electronic means (SEAD 
pronounced “seed” or “C add”). 


SUSCEPTIBILITY - The degree to which an equipment or a system is sensitive to externally 
generated interference. 


SWEPT JAMMING - Narrowband jamming which is swept through the desired frequency band in 
order to maximize power output. This technique is similar to sweeping spot noise to create barrage jamming, 
but at a higher power. 


SWITCHES - See also Diode Switch, Silicon Controlled Switch, Schottky Diode Switch. 


SYNCHRODYNE - A klystron mixer amplifier stage in a transmitter, where two signal frequencies 
are applied as inputs and a single amplified signal is taken out. 


TARGET SIZE - A measure of the ability of a radar target to reflect energy to the radar receiving 
antenna. The parameter used to describe this ability is the “radar cross section” of the target. The size (or 
radar cross section) of a target, such as an aircraft, will vary considerably as the target maneuvers and presents 
different views to the radar. A side view will normally result in a much larger radar cross section than a 
head-on view. See also Radar Cross Section. 


TERMINAL IMPEDANCE - The equivalent impedance as seen by the transmitter/receiver. 
TERRAIN BOUNCE - Term for jamming that is directed at the earth’s surface where it is reflected 


toward the threat radar. Reflected jamming creates a virtual image of the jamming source on the earth as a 
target for HOJ missiles. 


THERMISTOR - A resistor whose resistance varies with temperature in a defined manner. The word 
is formed from the two words “thermal” and “resistor,” 


THRESHOLD ISR - The interference to signal ratio (ISR) at which the performance of a receiver 
starts undergoing degradation. It must be determined by tests. 
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TRACKING RADAR - A radar whose prime function is to track a radar target and determine the 
target coordinates (in range and angular position) so that a missile may be guided to the target, or a gun aimed 
at the target. 


TRACKING RADAR RECEIVER - These are of two primary types: conical scan and monopulse. 
(1) The conical scan system directs the radar signal in a circle around the target. The radar paints this circle 
15 to 40 times per second. As the target moves out of the center of this circle, the radar develops aim error 
voltages and re-aims the antenna. (2) The monopulse system directs four beams at the target simultaneously. 
The target is in the middle of the four beams. If the target is not in the center, the radar return develops an 
aim error voltage to re-aim the antenna. 


TRACK WHILE SCAN (TWS) RADAR - Although it is not really a tracking radar in the true sense 
of the word, it does provide complete and accurate position information for missile guidance. In one 
implementation it would utilize two separate beams produced by two separate antennas on two different 
frequencies. The system utilizes electronic computer techniques whereby raw datum is used to track an 
assigned target, compute target velocity, and predict its future position, while maintaining normal sector scan. 
Most aircraft use only a single antenna. 


TRADE-OFF TABLES - A set of tables showing the various combinations of two or more variables 
that are related in that making one variable better will make the other variable worse. The trade-offhelps find 
the best solution considering all combinations. (For example, how a no-interference condition can be 
maintained if two emitter platforms are brought close together, if at the same time the frequency separation 
between their radar transmitters is increased.) 


TRANSIENT - A phenomenon (such as a surge of voltage or current) caused in a system by a sudden 
change in conditions, and which may persist for a relatively short time after the change (sometimes called 


ringing). 


TRANSPONDER - A transmitter-receiver capable of accepting the electronic challenge of an 
interrogator and automatically transmitting an appropriate reply. There are four modes of operation currently 
in use for military aircraft. Mode | is anonsecure low cost method used by ships to track aircraft and other 
ships. Mode 2 is used by aircraft to make carrier controlled approaches to ships during inclement weather. 
Mode 3 is the standard system used by commercial aircraft to relay their position to ground controllers 
throughout the world. Mode 4 is IFF. See also IFF. 


TRAVELING-WAVE TUBE AMPLIFIER - The TWT is a microwave amplifier capable of operation 
over very wide bandwidths. In operation, an electron beam interacts with a microwave signal which is 
traveling on a slow wave helical structure. The near synchronism of the beam and RF wave velocities results 
in amplification. Bandwidths of 3:1 are possible. Operation at high powers or at millimeter wavelengths is 
possible at reduced bandwidths. 


TRIGGER KILL (RADAR) - A method employed to momentarily disable certain radar system 
circuits to reduce or eliminate RF emissions which may cause an EMI/EMC or RADHAZ situation such as on 
the deck of a ship. 


TUNNEL DIODE - The tunnel diode is a heavily doped P-N junction diode that displays a negative 
resistance over a portion of its voltage-current characteristic curve. In the tunneling process, electrons from 
the p-side valence bands are able to cross the energy barrier into empty states in the N-side conduction band 
when a small reverse bias is applied. This diode is used as a microwave amplifier or oscillator. 
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UPLINK - The missile guidance signal which passes midcourse correction command guidance 
intelligence from the guidance radar site to the missile. 


VARACTOR DIODE - A P-N junction employing an external bias to create a depletion layer 
containing very few charge carriers. The diode effectively acts as a variable capacitor. 


VARACTOR TUNED OSCILLATOR - A varactor diode serves as a voltage-controlled capacitor in a 
tuned circuit to control the frequency of a negative resistance oscillator. The major feature of this oscillator is 
its extremely fast tuning speed. A limiting factor is the ability of the external voltage driver circuit to change 
the voltage across the varactor diode, which is primarily controlled by the driver impedance and the bypass 
capacitors in the tuning circuit. 


VELOCITY GATE PULL-OFF (VGPO) - Method of capturing the velocity gate of a Doppler radar 
and moving it away from the skin echo. Similar to the RGPO, but used against CW or Doppler velocity 
tracking radar systems. The CW or pulse doppler frequency, which is amplified and retransmitted, is shifted 
in frequency (velocity) to provide an apparent rate change or Doppler shift. 


VELOCITY MODULATION - Velocity modulation is modification of the velocity of an electron 
beam by alternately accelerating and decelerating the electrons at a frequency equal to the input frequency. 
Thus, the electrons are segregated in bunches, each bunch causing a cycle or current as it passes an output 
electrode. The velocity of the electrons is thus a function of the modulation voltage. See also Klystron, 
Multicavity and Klystron, Reflex. 


VICTIM - A receiver (radar or missile) that suffers degradation due to ECM or EMI effects. 


VIDEO - Receiver RF signals that have been converted (post detection) into a pulse envelope that can 
be seen when applied to some type of radar visual display; also used to describe the actual display itself (such 
as the video on an A-scope). 


WARM - Acronym for Wartime Reserve Mode. Any mode of operation of a radar or ECM that is 
held in reserve, and never used, except in actual combat. 


WATER LINE - A reference line used for vertical measurements. When used with an aircraft it is 
usually the ground with the landing gear extended normally. One of several aircraft location designations, 
also see butt line and fuselage station. 


WAVEGUIDE - A transmission line consisting of a hollow conducting tube of arbitrary geometry 
(usually rectangular, but may be circular) within which electromagnetic waves may propagate. 


WAVELENGTH (A) - The distance traveled by a wave in one period (the period is the time required 
to complete one cycle). 1 =c/f. In the atmosphere, electromagnetic waves travel at c, the speed of light 
(300 million meters per second or 30 cm/nsec). At 5 GHz, one wavelength = 6 cm. At 10 GHz, one 
wavelength = 3 cm. 


WAVEMETER - An instrument for measuring the frequency of a radio wave. The wavemeter is a 
mechanically tunable resonant circuit. It must be part of a reflection of transmission measurement system to 
measure the maximum response of a signal. Below 20 GHz, the wavemeter has been replaced by the 
frequency counter with much greater accuracy and ease of use. 


WEAVE - Anaircraft maneuver that smoothly changes the instantaneous flight path but maintains the 
overall route of flight. Not as violent as a jink. 
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WET RUN - A test run with ship / aircraft armament and/or EW switches on. 


WILD WEASEL - USAF aircraft (F-4Gs during Desert Storm) used for suppression of enemy air 
defense (SEAD) mission. 


WINDOW - WWII name for chaff 


YIG TUNED OSCILLATOR - A YIG (yttrium iron garnet) sphere, when installed in the proper 
magnetic environment with suitable coupling will behave like a tunable microwave cavity with Q on the order 
of 1,000 to 8,000. Since spectral purity is related to Q, the device has excellent AM and FM noise 
characteristics. 


ZENER DIODE - A diode that exhibits in the avalanche-breakdown region a large change in reverse 
current over a very narrow range in reverse voltage. This characteristic permits a highly stable reference 
voltage to be maintained across the diode despite a wide range of current. 
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THE REALITY OF 
PSYCHOTRONIC 
WEAPONS TODAY! 


by 
Preston T. Bailey, PhD. 


Poll: Most Americans Feel Threatened By the 
Government 


A new survey from Pew Research Center 
finds more than half of Americans believe the 
government threatens their personal rights. 
The national survey marks the first time a 
majority of Americans have viewed the 
government as a threat since Pew began 
tracking public opinion on the subject in 1995. 
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has a warning for her successor: A massive 
and “serious” cyber attack on the U.S. 
homeland is coming, and a natural disaster — 
the likes of which the nation has never seen — 
is also likely on its way. 
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Project Soul Catcher: 
secrets of Cyber and 


Cybernetic Warfare 
Revealed reveals the 


cybernetic mind 
control by the CIA 
and their use of 
osychotronic 
weapons and their 
pursuit to weaponize 
neurpsychology. 


ELECTROMAGNETIC SATELLITE TECHNOLOGY 


THE NEUROPHONE:US Patent # 3,393,279. 
July 16th, 1968 


It's a device that converts sound to electrical 
impulses sometimes called the “Voice of God” 
or makes the person think he is crazy. When 
the signals are sent to the brain, it makes a 
person think that God is speaking to him/her or 
even an “alien.” It targets the unique 
bioelectrical resonance frequency using his 
“vibrational pattern” in the brain called a 
“signature” and it acts like an audio receiver. 


THE PSYCHO-ACOUSTIC PROJECTOR: 


U.S. patent #3,566,347, (23/2/71) 
A device/weapon which can actually deafen 
the target. 


SILENT SUBLIMAL MESSAGES: US Patent # 
5,159,703. October 27th, 1992 


Non aural carriers in extreme audio frequency 
ranges are amplified or modulated with the 
desired material and propagated acoustically 
for direct inducement into the brain. This is an 
excellent method of influencing people without 
their knowledge and is used in advertising. 


METHODS AND SYSTEMS OF ALTERING 
CONSICOUSNESS: 


US Patent # 5,123,844. June 23rd, 1992 

US Patent # 5,289,438. February 22nd, 1994 
These systems stimulate the brain with 
different frequencies and wave forms to alter 
the subject's state of consciousness. 


Electro Magnetic Field (EMF) 
monitoring/interference is one of the most 
insidious and secretive of all methods used 
by the agencies. 


MICROWAVE WEAPONS: "A hearing system" 
U.S. patent #4,877,027, 31/10/89 & "A hearing 
device" U.S. patent #4,858,612, 22/8/89. 


The first known experiment with microwaved 
voices was conducted by Sharp and Grove in the 
early 70's. However, the Defence Intelligence 
Agency and ARPA (The Advanced Research 
Projects Agency) are principally to blame for the 
abuse of such technologies since. eg Project 
Pandora etc. The CIA's Langley Research Center 
as well as numerous scientists working in 
Energy/Detence department labs across the U.S. 
are also responsible. 


BRAIN WAVE MONITORS/ANALYSERS 
When the brain wave pattern of an individual is 
detected from the use of one of numerous types of 
detectors such as a satellite, these brainwave 
signals are sent to a monitor with a computer. 
These brain wave patterns are interpreted through a 
brain wave vocabulary that records the thoughts 
into words. The NSA monitors the brainwaves of 
their targets by satellite and decode the evoked 
potentials (8.50Hz 5 milliwatts) that the brain emits. 
So, using lasers / satellites and high-powered 
computers, the agencies have now gained the 
ability to decipher human thoughts - and froma 
considerable distance almost instantaneously. 


Psychotronic Weapons 


Russian former Prime Minister Dmitry 


Psychotronic Guns by Thor Jensen 

This is still an in-develooment project, but the 
potential for mayhem is unimaginable. Russia is 
currently working on weapons that employ 
electromagnetic radiation to directly affect the 
central nervous system — the root of all sensory 
processing — in a variety of unpleasant ways. The 
weapon will most likely build on existing research 
that shows the ability of low-frequency 
microwaves to affect brain function, alter moods 
and transmit false sensory data. Although this 
may all seem like X-Files stuff, the scientific basis 
is there. It's up to Some unscrupulous weapons 
designer to put it into practice. 


Sound waves have the potential to deal 
tremendous damage at loud enough 
amplitudes — think about a sonic boom, for 
instance. But you don't need a jet engine to 
turn sound into a weapon. The Long Range 
Acoustic Device is a creation of the 
American technology Corporation that was 
Originally designed to defend safe zones 
around boats. It produces an incredibly loud 
noise that can travel almost 1000 feet ina 
targeted beam, and if the frequency is 
amplified enough it can cause legitimate 
physical pain in its victims. 


Dazer Laser 


Of all the senses you use on the battlefield, 
vision is probably the most important. So 
disrupting that can turn the tide in war. One of 
the most effective sensory weapons on the 
market right now is the Dazer Laser, made by 
Laser Energetics. Using a green laser source 
that emits both a continuous and pulsed wave, 
the range on the unit can be adjusted to as far 
as 2400 meters. One shot of the laser 
targeted at the eye area can completely 
incapacitate the victim for several minutes, 
long enough for them to be subdued non- 
lethally. 
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The most effective sensory weapons are ones 
that can engage and disorient multiple methods 
of input as well. Colloquially known as the 
“puke ray,” the Distributed Sound And Light 
Array Debilitator generates sound and light in a 
specific sequence designed to overload the 
brain’s processors, generating feelings of 
unease and discomfort. Prolonged exposure 
can result in even more unpleasant effects, 
including nausea and vomiting. Some scientists 
are even working towards producing a portable 
version the size of a flashlight that can be used 
on an individual basis. 


F » fedustries. Inc.’ Mission Kesearcr, Corp 
04-16-2001 


The sensory organ with the largest active area in 
the body is, of course, the sense of touch. The 
human body has millions of individual nerves that 
are used to transmit sensory data to the brain, 
and a new experimental weapon from the U.S. 
government aims to really get them going. Pulsed 
energy projectiles are a specially-modulated laser 
that generates a burst of expanding plasma when 
they hit a solid object. That plasma in turn emits 
an electromagnetic pulse that causes immediate, 
searing pain to nerve cells all over the target's 
body. They're not in use yet, but research has 
been very promising. 


One of the most interesting sensory weapons 
on the market uses audio to disorient and 
confuse targets, but it skips the ear entirely. 
MEDUSA, a product of the Sierra Nevada 
Corporation, doesn't create sound In a 
conventional way. Instead, it uses pulses of 
microwave radiation to generate shockwaves 
inside the skull that are detected by the ears 
from within — so earplugs wont help you at all. 
It can generate painful white noise and even 
recognizable speech that sounds like it’s 
coming from the inside of your brain. Scary 
Stuff. 


"The Mind Has No Firewall" Army article on 
osychotronic weapons (Parameters) 


The human body, much like a computer, 
contains myriad data processors. They include, 
but are not limited to, the chemical-electrical 
activity of the brain, heart, and peripheral 
nervous system, the signals sent from the 
cortex region of the brain to other parts of our 
body, the tiny hair cells in the inner ear that 
process auditory signals, and the light-sensitive 
retina and cornea of the eye that process 
visual activity. 


We are on the threshold of an era in which 
these data processors of the human body 
may be manipulated or debilitated. Examples 
of unplanned attacks on the body's data- 
processing capability are well-documented. 
strobe lights have been known to cause 
epileptic seizures. Not long ago in Japan, 
children watching television cartoons were 
subjected to pulsating lights that caused 
seizures in some and made others very sick. 


http://dprogram.net/2009/07/01/the-mind-has-no- 
firewall-army-article-on-psychotronic-weapons/ 


TYPES OF PSYCHOTRONIC WEAPONS 


A psychotronic generator produces a powertul 
electromagnetic emanation capable of being 


sent through telephone lines, TV, radio 
networks, supply pipes, and incandescent 
lamps. 


An autonomous generator is a device that 
operates in the 10-150 Hertz band. At the 10-20 
Hertz band, it forms an infrasonic oscillation 
that is destructive to all living creatures. 


A nervous system generator is designed to 
paralyze the central nervous systems of 


insects which could have the same 
applicability to humans. 


Ultrasound emanation devices using 
ultrasound emanations are capable of carrying 
out bloodless internal operations without 
leaving a mark on the skin. They can also be 
used to kill people from a distance. 


Noiseless cassettes is the ability to place 
infra-low frequency voice patterns over music, 
patterns that are detected by the 
Subconscious. These messages are then 
stored in a person's sub-conscious mind 
which they may later act upon. 


MICHIGAN LAW AGAINST ELECTROMAGNETIC 
DEVICES 

House Bill 4513 would amend the penal code 
(MCL 750.200h) to define “harmful 
electronic or electromagnetic device’ as a device 
designed to emit or radiate an electronic or 
electromagnetic pulse or signal or microwave 
intended to cause harm to others or cause 
damage to, destroy, or disrupt any electronic or 
telecommunications system or device including a 
computer or computer network. The bill would also 
include a harmful electronic or electromagnetic 
device in the definition of “imitation harmful 
substance or device.” 


The Nuremberg Code opposes all forms of 
human experiments 


The state of Missouri has a law against 
involuntary chipping or implanting of a human 


Many countries have laws against human 
experimentation and the use of 
electromagnetic devices to control a person 
either their mind or their bodies 


SENATOR JOHN GLENN 


senator Glenn's publicly-expressed outrage 
that this government has been found to be 
engaging in brutal forms of involuntary human 
experimentation, and that any and all forms of 
this type of experimentation be exposed. He 
stated that there are experiments with non- 
ionizing, so-called "non-lethal," directed- 
energy weapons, surveillance and 
psychotronic systems. He opposes 
Microwave Harassment and Mind-Control 
Experimentation especially connected to Los 


Alamos National Laboratory, the Department 
of Energy, the Department of Defense, CIA, 
and the National Reconnaissance Office. He 
stated the DOD has increased in the numbers 
of Ground Wave Emergency Network 
(GWEN) towers and satellites that qualify as 
directed-energy emitters, microwave towers, 
and antennae arrays. John Glenn Is also a 
member of the Electronic Surveillance Project 
that is trying to stop these forms of 
harassment and human experimentation. 


CITIZENS AGAINST HUMAN RIGHTS 
ABUSE 


Scientists, many of which are Nobel Prize 
winners, in this Human Rights organization 
have documented for years the numerous 
abuses of electromagnetic weapons and 
electromagnetic radiation (EMR) mind 
control weapons. Most of the perpetrators of 
this abuse has been Russia and the United 
States. The International Red Cross has also 
verified these offenses. 


http://mindjustice.org/emr13.htm 


RUSSIAN DEFENSE MINISTER 


In March 2012 the Russian defense minister 
Anatoli Serdjukov said: 


“The development of weaponry based on new 
physics principles; direct-energy weapons, 
geophysical weapons, wave-energy weapons, 
genetic weapons, psychotronic weapons, etc., 
is part of the state arms procurement program 
for 2011-2020,°Voice of Russia 


EUROPEAN PARLIAMENT 


A directed energy weapon system Is designed 
to match a radio frequency source to interfere 
with human brain activity at a synapse level.” 
Since 1999 those weapons have been 
upgraded and should be banned in the world. 
UNITED NATIONS 


The United Nations also agreed with this 
report and stated the “United States is the 
main country of the world to use directed 
energy weapons and electromagnetic 
weapons. 


The former United States Secretary of Defense 
William Cohen stated in a press briefing, while 
commenting on new technological threats 
possibly held by terrorist organizations: "Others 
are engaging in an eco-type of terrorism whereby 
they can alter the climate, set off earthquakes, 
(and) volcanoes remotely, using the use of 
electromagnetic waves." 


A TARGETED INDIVIDUAL 


Targeted Individuals are people who are illegally 
and covertly stalked, tortured and harassed by the 
use of hi-tech, Modern-day Military type 
Technologies (DAARPA, NASA, CIA etc.). 
Targets/Victims are usually implanted with RFID 
(Radio-Remote Frequency Identification Device) 
type transmitter chips (PositivelD or VERi Chips) 
and sometimes miniature Nano-Biochips and 
stimulators/Transmitters mostly for GPS tracking 
purposes. Targets can be remotely connected to 
via radio frequency signals sent to the chip/s thus 
the mind and body being in theory "wirelessly" 
connected.. controlled and manipulated. 


There are targeted individuals, victims of 
Psychotronic (or Mind Control, Electronic, 
Electromagnetic, Directed Energy, Neurological, 
Non-lethal) Weapons, who are being targeted 
unjustly or used as human subjects in experiments 
without their informed consent. Victims of 
mind/body control detail the most extreme and 
totalitarian violations of human rights in human 
history. Criminals may implant people with 
microchips or nanomaterials and place them under 
continuous surveillance. They monitor the human 
brain, continuously alter consciousness and 
behavior, directly assault and torture mind and 
bodies of the human subjects. 


These are some of the symptoms that targeted 
individuals may experience: 

a). Microwave hearing, torture with loud noise. 
b). Visual hallucinations, artificial dreams. 

c). Reading thoughts, retrieving memories. 

d). Manipulation of thoughts, will, emotions, 
desires and perceptions. 

e). Manipulation of human behavior: forced 
speech, involuntary body movements, 
transmission of specific commands into the 
Subconscious, compulsory execution of these 
commands (i.e. the Manchurian Candidate 
effect). 


f). Debilitation of mental acuity, loss of 
memory. 

g). Sleep deprivation or uncontrollable sleep 
h). Cramps, spasms, excruciating artificial 
pain in any part of the body, manipulation of 
body systems, including heart attacks and 
other serious medical conditions. 


TARGETED INDIVIDUAL SUPPORT 
GROUPS 


http://www.freedomichs.com/id19.html 
htto://www.stopcovertwar.com/support.html 


https://www.facebook.com/victimsoforganized 
stalking 


htto://www.targetedinamerica.com/hitlist.html 
htip://targetedindividualsua.weebly.com/ 


http://targetedindividuals.blogspot.com/2011/0 
6/tis-Support-group.html 


Dennis M. Bushnell 
Chief Scientist 
NASA Langley Research Center 


Future Strategic Issues/Future 
Warfare 


CURRENTLY 


¢ Order of 70% of Worlds Research 
conducted outside of U.S. (to first order, 
a % of GDP, U.S. produces order of 18% of 
worlds GDP) 


Order of 70% of U.S. Research now 
“Commercial” (as opposed to Government 
sponsored) 


TYPES OF WARFARE 


¢ Hunter-Gatherer - “Nature Provided” 


¢ Agriculture - Controlled Nature 
(Plants/Animals) 


¢ Industrial - Mechanized Agriculture 

¢ IT/BIO/Nano - Automating 
Industry/Agriculture 

¢ Virtual - Robotization of 
IT/Bio/Nano/Industry/Agriculture 


Worldwide IT Revolution 


Comms/Computing/Sensors/Electronics 
U.S. Commercial IT R&D ~ $100B/yr. 


Factor of 1 Million further improvement 
[Silicon,Molecular,Quantum,Bio,Optical| 


Beyond Human AI? 
Automatics/Robotics “in the large” 
Immersive multi-sensory VR/” Holodecks” 


Ubiquitous multi physics/hyperspectral sensors 
[land/sea/air/space] 


Micro/Nano sats/GNC/sensors,etc. 


Current Competitive 
Landscape 


U.S. produces only 18% of Worlds GDP 
~70% of Research conducted offshore 
$300B/yr trade deficit 


32 other nations devote a larger “o of their 
GDP to Research 


Sth in No of R&D personnel/labor unit 
3% savings rate vs. 30% in Asia 


Proliferation of IT,bio,nano,Space Technology 
etc. 


RY Bio Revolution Applications 


¢ “Pharm Animals” |[drugs, spare parts] 


¢ Fast Growing plants on/near sea surface 
& sea water irrigated plants for biomass 
energy/closed CQ2 cycle 

¢ Polymer growing plants 

¢ Spider genes in goats allow spider silk 
Spinning from goat milk for “Biosteel”’, 
3.5X strength of aramid fibers for Armor 


¢ Binary Bio-weaponry 


nxn 


Ne A Real Transgenic Spider Goat 


Carbon Nanotubes 


C1,000,000, Buckminister Fullerine 
Carbon 


100X strength, 1/6 weight of steel 

8X better Armor 

Low energy Molecular/Petaflop 
Computing 

Ultra Capacitor/High Temperature SC 
Non-Cryo H2 storage 


Some Sensor “Swarms” 
© SMART DUST 


— Cubic mm or less 
— Combined sensors, comms and power supply 
— Floats in air currents for up to 2 years 
¢ NANOTAGS 
— Placed on everything/everywhere 
— Identification and Status Info 


¢ Co-opted INSECTS 


Air Delivery 


Researchers are explonng a 
number of methods for 
deploying “smart dust” One 
technique involves the use of 
tiny, unmanned aircraft that 

\ would spray motes over an 
area like a miniature crop 
duster and then relay the 


Vv 
v Vy resulting information back 
v y to a base station, 
vy 
ed computers 


A 
Researchers are also exploring\y 


ways to prolong the time smart 
dust remains airborne. By 
adding “wings” like those on 


maple seeds, the researchers 


hope to extend that period two: 
or three-fold. 


Gathering Data on the Fly 


Researchers at the University of California are developing tiny, 

electronic devices caled “smart dust” designed to capture 

information about their environment while literally floating on air. v 
Each dust “mote” packs sensors, computers and wireless - 
communicators anto a tiny silicon chip light enough to remain 
airborne for hours at a time. As the motes drift, they can monitor 
their surroundings and beam data back to a base station 


I Incoming 
laser beam | 
D a 


Short-range transmitter 
(hundreds of yards) areas 
Reflects back a laser ‘1 
beam directed at the 2 —aA (several miles) 
smart dust. Rapid tilting o Onboard laser 
of one mirror causes the _ { \ sends signals 
light to blink in a Morse to base station 


code-tike signal. by blinking on 
and off. 


Sensor 
Collects information 
such as light, sound, 
temperature, 
chemical 
composition and 
other information, 


Tenperatute, light 

pressone, husmidity Video image of San Francise 
skyline taken with a camera at 
Berkeley. The white dot is the laser 
signal emitted by a smart dust 
device positioned at Coit Tower. 


Potential uses 
‘= Military uses include tracking enemy 
troop movements from above and detecting 
chemical warfare agents in the air. 

= Monitoring weather conditions around the 
globe and detecting fires and earthquakes 
are among the nonmilitary uses. 
Stationary motes could be used to 
monitor the quality of products from factory 
to consumer. 


Twin Peaks 


To test their concept, researchers planted golf ball-sized smart dust 
Gevices at Twin Peaks and on Colt Tower, Using a modified laser pointer, 
the device beamed weather information back to Berkeley. 


JOWN BLANCHARD / The Chronicle 


Volumetric” Weaponry 
[Alternatives to HE] 

EMP 

Info/Net/Psy warfare 

Miniature brilliant sensor/mine combo’s 

Fuel/air & dust/air 

RF 

Chem/bio Antifunctionals/antifauna 


Isomers, Strained Bond Energy Release, 
etc. 


Carbon fibers/Acoustics etc. 


EMP Area By Bursts At 30, 120, & 300 Miles 
dl 


Click on the image fora larger view. Burst Altitude 


300 Miles 


; Burst Altitude 
>. s . 120 Miles 


Pg 0 
7, s . 
£ ~_ Burst Altitude 


: 30 Miles 


ee Ral, coe 

Wide area coverage og) 
-A million square milesuay 

Intensity depends on: 
-Weapon design y 
-Height of burst 
-Location of burst < 
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Broad frequency range 
Threat to all electronics 


L7 
Source: Gary Smith, “Electromagnetic Pulse Threats", testimony to 
House National Security Committee on July 16, 1997 


Copyright’ Young Reseasth & Publishing, Inc. 


“Slingatron” for Global 
Precision Strike 


10Kg projectiles, up to thousands/minute 
Global, or less, range 
$20M/device 


Mechanical “on-the-ground” propulsion via 
Gyrating Spiral Guide Tube (a multiple “hula 
hoop” 


“Poor Mans” Global Precision 
Strike/“Takedown Weapon” 


Impact Physics and Space 
Launch Research Facility 


Global Reach Machine 


2% Potential Future “Orders of 
wey Magnitude” Increases in Overall 
Weapon Effectiveness/Availability at 
Orders of Magnitude Reduced Cost(s) 
¢ Bio/Chem/Molec./Nano Computing - (E6) 
¢ Ubiquitous Optical Comms - (E4) 
¢ Micro/Nano/Ubiquitous Sensors - (E4) 
¢ BioWeaponry - (EN) 
¢ Co-operative Swarms of Cheap/Small 
Weapons/Sensors - (E4) 


¢ Volumetric Weaponry - (E4) 
¢ Cyber/Artificial Life (Beyond AID) - (E?) 


Chemtrails 
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Inside of a US Chemtrail Plane 


Major U.S. Future Warfare Issues 


¢ “Non-explosive Warfare” (psywar, 
biowar I'T/net war, “anti-operability 
war,” Beam weaponry including RF, 
Spoofing/Cammo 


¢ Robotic Warfare “in the large’/better 
than human AI/“Cyber life” 


DARPA Laser Weapon 


ROBOTIC SOLDIERS 


Robotic soldiers are 
being created right 
now in the world to 
build a huge army 
against humans and 
God. The New World 
Order is not going to 
reveal their plans on 
the evening news! 


SINGULARITY 


The technological singularity is a theoretical 
moment in time when artificial intelligence will 
have progressed to the point of a greater-than- 
human intelligence that will "radically change 
human civilization” according to Amnon Eden. 
Ray Kurzweil says “revolutions in genetics, 
nanotechnology and robotics will usher in the 
beginning of the Singularity.” Robots and 
cybernetic organisms are developing at a very 
fast pace that is blurring the line between 
humans and robots. 


Bionic Skin for a Cyborg You 


Flexible electronics allow us to cover robots and 
humans with stretchy sensors 


By Takao Someya Share Email [SI Print 
Posted 26 Aug 2013 | 17:30 GMT 


One decade ago, my research 
group at the University of Tokyo 
created a flexible electronic mesh and 
wrapped it around the mechanical 
bones of a robotic hand. We had 
dreamed of making an electronic 
skin, embedded with temperature 
and pressure sensors, that could be 
worn by a robot. If a robotic health 
aide shook hands with a human 
patient, we thought, this sensor-clad 
e-skin would be able to measure 
some of the person’s vital signs at the 
same time. 


Today we're still working intensively 
on e-skin, but our focus is now on 
applying it directly to the human 
body. Such a bionic skin could be 
used to monitor medical conditions Poke: Screeya Sekdant Gress 


or to provide more sensitive and Gilded skin: Takao Someya’s latest 


lifalilza nracthatice no slin matarial ie ann tanth tha 


Today we're still working intensively on e-skin but our 
focus Is now on applying it directly to the human body. 
Such a bionic skin could be used to monitor medical 
conditions or to provide more sensitive and lifelike 
prosthetics. 


Gilded skin: Takao Someya’s latest e-skin material is 
one-tenth the thickness of plastic kitchen wrap, and it 
can conform to any body shape. 


Thin-film transistors don’t just allow electronics to be 
flexible—they can also help an e-skin mimic the 
sensitivity of real skin. Consider this: There are more 
than 2 million pain receptors in a person's skin, which is 
equivalent to the number of pixels found in a typical 
high-definition TV. Synthetic skin covers the circuits that 
looks like human skin. 


http://spectrum.ieee.org/biomedical/bionics/bionic-skin-for-a-cyborg-you 


CAMP FEMA 


Coming to your city soon! 


mot 


FEMA CAMPS in the United States 


Esta 4 Reply => Forward @ Archive @ Junk © Delete 


Subject RE: Supply Questions 7/29/2013 1048 AM 


To Me <support@mypatriotsupply.com> | 1 Other Actions ~ 


Matt, 
1 am inquiring in regards to the following: 


1. Breakdown the total possible servings available for immediately delivery. For example, “averaging 3 
servings per meal, 3 times per day, per person =9 servings per day per person” how many servings 
can you provide within 24 hours, 48 hours, 72 hours, etc.? 

Number of currently available meals? 

Can your current stock begin shipping in 24 hours? 

Do you ship dedicated truckloads by pallet? If so, how many pallets per truck? 

At full capacity (assuming all resources are available) how many canned/packaged servings per day 
can you provide in a 24 hour period? 


ae 


Please let me know when you have the opportunity. 


Thanks in advance, 


DHS/Federal Emergency Management Agency 


Patriots Plaza 


395 E Street, 

Washington, DC 20472 
(202) - Office 
(202) - BlackBerry 


@ FEMA 


FM 3-39.40 
There is over 600 FEMA camps 


INTERNMENT AND RESETTLEMENT OPERATIONS 


FEMA has divided the U.S. into 
10 regions with Governors 
assigned over each region 


February 2010 


Region 


Region 


10 FEDERAL REGIONS 


ent: Military Internment Camps in U.S to be Used for Political Dissidents 
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INTERNMENT AND RESETTLEMENT 
OPERATIONS 


February 2010 


Chapter 1 


Chapter 2 


Chapter 3 


Internment and Resettlement Operations 
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lf there are not real FEMA camps for 
detainment of American citizens, then why: 


¢ Did Obama sign so many Executive Orders 
taking away the freedoms of American 
citizens? 

¢ Did Obama say that anyone who is a threat to 
American security could be “detained 
indefinitely?” 

¢ Does Homeland Security avoid answering a 
direct question about the hundreds of camps 
that exist? 

¢ Are so many camps totally empty but staffed 
24 hours a day? 


Why did they not house a single illegal 
immigrant of the 12 million that are here in 
any of these camps even though they say 
that is what they were built for? 


Why didn't any of those effected by 
hurricanes go to a FEMA camp’? 

Why does Homeland Security keep on 
building more FEMA camps? 

Why are a majority of these camps 
designed to hold 20,000 inmates? 


Why arent the people paid to station 
these camps informed about the purpose 
of the camps? 


Why are these camps hiring so many 
guards recently? 


Why aren't the victims of fires, flooding, 
tornadoes, and hurricanes taken to any of 
these camps? 

Why did the sponsors of the bill years ago 
to build these camps even know what 
these camps were designed for? 


LIST OF ALL OF THE CAMPS: 


http://www.sianews.com/modules.php?name 
—News&file=article&sid=1062 
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Googles list of FEMA Camps 


Complete 326 page manual 


http: //info.publicintelliqence.net/USAr 
my-InternmentResettlement.pdf 


Leaked Document: Military 
Internment Camps in U.S to 
be Used for Political 
Dissidents 

http: //www.youtube.com/watch 
2v=FfkZ1yri26s 


Military ad as it appeared in Government Pub: 
Correction Officer Internment / Resettlement Specialist 


As an Internment/Resettlement Specialist for the Army 
National Guard, you will ensure the smooth running of 
military confinement/ correctional facility or 
detention/internment facility, similar to those duties 
conducted by civilian Corrections Officers. This will 
require you to know proper procedures and military law; 
and have the ability to think quickly in high-stress 
situations. Specific duties may include assisting with 
supervision and management operations; providing 
facility security; providing custody, control, Supervision, 
and escort; and counseling individual prisoners in 
rehabilitative programs. 

So, why is the National Guard hiring “Internment / 
Resettlement Specialists?” 
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http://intellinub.com/2013/06/1 3/find-the-fema- 


you/ 


camp-nearest 


The White House quietly issued National 
Security Presidential Directive 51 (NSPD-51), 
to ensure "continuity of government" in the 
event of what the document vaguely calls a 
"catastrophic emergency." Should the 
president determine that such an emergency 
has occurred, he and he alone is empowered 
to do whatever he deems necessary to ensure 
"continuity of government.” This could include 
everything from canceling elections to 
suspending the Constitution to launching a 
nuclear attack. 


REX 84 


The Rex 84 Program was established on the 
reasoning that if a mass exodus of illegal aliens 
crossed the Mexican/US border, they would be 

quickly rounded up and detained in detention 

centers by FEMA. Rex 84 allowed many 
military bases to be closed down and to be 
turned into prisons. With half a million entering 
the US every year, not one of them has been 
put ina FEMA camp yet! What are they waiting 
for? 


NATIONAL DEFENSE AUTHORIZATION ACT 


sect. 1042 of the 2007 National Defense 
Authorization Act (NDAA), "Use of the Armed 
Forces in Major Public Emergencies," gives 
the executive the power to invoke martial law. 
For the first time in more than a century, the 
president is now authorized to use the military 
in response to "a natural disaster, a disease 
outbreak, a terrorist attack or any other 
condition in which the President determines 
that domestic violence has occurred to the 
extent that state officials cannot maintain 
public order." 


If the US government spends billions of 
dollars on Homeland Security, they scan all 
of our emails, record all of our telephone 
calls, and watch almost everything we do; 
because they expect a Muslim terrorist to 
blow up our country any minute, then why 
did they allow 9 million Muslims to come into 
our country? 


FEMAEXECUTIVEORDERS 


E.O. 11004 - Allows the Housing and Finance Authority to relocate communities, 
build new housing with public funds, designate areas to be abandoned, 
and establish new locations for populations. 


E.O. 10990 - Allows the government to take over all models of transportation 
and control of highways and seaports, 


E.0. 10995 - Allows the government to seize and control the communication 
media. 


E.O. 10997 - Allows the government to take over all electrical power, gas, petroleum, 
fuels and minerals. 


E,0. 10998 - Allows the government to take over all food resources and farms. 


Etc. these are real presidential executive orders! 
Not to mention these are just a few of them... 
To learn more Go gle fema executive orders. 


ARMY TRAINING MANUAL 


The manual states, “These operations (camp) 
may be performed as domestic civil support 
operations, and adds that “The authority to 
approve resettlement such operations within 
U.S. territories,’ would require a “special 
exception’ to “The Posse Comitatus Acct,” 
which can be obtained via “the President 
invoking his executive authority.” The 
document also makes reference to identifying 
detainees using their “social security number.” 


Mock Military Invasions 


http ://www.independentsentinel.com/2013/03/military-drills- 
armored-tanks-zombies-are-coming-to-a-city-near-you/ 


DRONES 


The U.S. has over 8,000 drones 


They are used by police for surveillance 
on Americans 


They are used along the borders 


some states have passed laws against 
flying drones 


CHRISTIAN PERSECUTION 


Media Silent as Muslims Ethnically Cleanse 
viata heen In ae 
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http://frontpagemag.com/2013/dgreenfield/media-silent-as-muslims-ethnically- 
cleanse-60000-christians-in-philippines/ 


PERSECUTION AT UNPRECEDENTED 
LEVELS 

The Body of Christ today is suffering a degree 
of persecution not seen previously in our 
lifetime. In Central African Republic a serious 
humanitarian crisis is unfolding as the 
predominantly Christian population suffers 
terror at the hands of Islamic rebels. Afghan 
converts risk death not only in Afghanistan but 
also in India because the Afghan media is 
inciting violence against them, particularly 
Pastor Obaid. In Somalia, al-Shabaab 
routinely kills Somali converts. 


Mustaf (13), who has already lost two 
Christian relatives to al-Shabaab, was recently 
kidnapped by militants seeking to draw his 
Christian parents out of hiding. For example 
on 30 August eleven Laos families (50 people) 
were expelled from their village and sent out 
into the bush for refusing to renounce Christ. 
On 1 September nine Catholics were 
massacred by Fulani Muslim gunmen in 
Nigeria's Kaduna State. On 4 September 
jinadists killed eight Syrian soldiers before 
seizing control of the Aramaic-speaking, 
Christian village of Maaloula in western Syria. 


"The power of the Executive 
to cast a man into prison 
without formulating any 
charge known to the law, 
and particularly to deny him 
the judgment of his peers, is 
in the highest degree odious 
and is the foundation of all 
totalitarian government 
whether Nazi or 
Communist." 


- Winston Churchill, Nov. 21, 
1943 
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Fed downgrades its outlook for US economy 


Federal Reserve sketches a gloomier outlook for US economic growth for this year 
and next 


AP By Christopher s. Rugaber, AP Economics Writer | Associated Press — 5 hours ago 


J Email Recommend < 605 W Tweet in| Share Q +4 L3 Print 


WASHINGTON (AP) -- The Federal Reserve on Wednesday downgraded its outlook for the U.S. 
economy for 2013 and 2014. In doing so, it underscored concerns that led it to maintain the pace of 
its stimulus. 


The Fed predicted Wednesday that the economy will grow just 2 percent to 2.3 percent this year, 
down from its previous forecast in June of 2.3 percent to 2.6 percent growth. 


Next year's economic growth will be a barely healthy 3 percent, the Fed predicts. 


Fed officials decided to continue their $85-billion-a-month bond purchase program, surprising 
most economists, who had expected a slight reduction. The bond purchases have been designed to 
keep long-term loan rates low to encourage spending. 


The Fed's policymakers expect the unemployment rate to fall to 7.1 percent to 7.3 percent by the end 
of 2013, slightly below its June forecast of 7.2 percent to 7.3 percent. It predicts that unemployment 
will fall as low as 6.4 percent next year, down from 6.5 percent in its June forecast. 


The unemployment rate is now 7.3 percent. 


The projections showed that 12 of the 17 officials on the Fed's policymaking committee think the 
Fed shouldn't begin raising rates until 2015. And two think the Fed shouldn't do so until 2016, one 


more than in June. Three chose 2014, the same as in June. 


The Fed doesn't say which policymakers made which forecast. 
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FINANCES IN THESE DIFFICULT TIMES 


We Are Now On The Verge Of A Historic Meltdown & Collapse 


On the heels of a tremendous rally in gold and silver, today a man who has been involved in the financial 
markets for 50 years shocked King World News when he said that we are on the verge of a historic and 
catastrophic global financial “meltdown.” He also spoke about events that are unfolding behind the scenes at 
the White House right now. This is without question one of John Embry’s most powerful interviews ever. 


Embry: “/ guess I’m always unnerved as a result of what happened in April, the last time the President of the 
United States had a meeting with all of the bank heads, and two days Iater the price of gold was smashed for over 
$200. Now, the President is meeting with all of the heads of the various agencies, institutions, the Fed, and all of 
the other key money entities in the United States today. What’s that all about? 


But clearly if the President is having this meeting, there is a crisis unfolding somewhere in the background, and it 
could very well relate to the dollar, interest rates, and the massive derivatives market associated with interest 
rates.... 


“Rising interest rates are a killer in an over-levered economy, and that’s 
exactly what we’ve been seeing in the United States. 


This surge in interest rates may have already seriously destabilized the entire 
financial system, and that’s why there is this meeting taking place in the 
White House today. The fact is that the vast majority of derivatives in the 
global financial system are related to interest rates. 


Now, the entire financial system may be on the precipice of some sort of 
catastrophic event unfolding because of what we have already seen in the 
bond market, and how the derivatives are so heavily intertwined. Meaning, 
we may be on the verge of another disastrous derivatives meltdown. 


We have an unbelievable amount of interest rate derivatives in the financial 
system. So the winners theoretically take the profits on them, and the losers 
simply misprice them on their books. But as you get higher interest rates it 
becomes even more destabilizing. 


| firmly believe the reason the President has called this meeting today is 
because if interest rates in the U.S. continue to rise, it could really unleash 
something disastrous. We are talking here about the possibility of a 
meltdown. 
http://kingworldnews.com/kingworldnews/KWN_DailyWeb/Entries/2013/8/20_ 
We_Are_Now_On_The_Verge_Of_A_Historic_Meltdown_%26_Collapse.html 


Financial Crisis Alert: Half A Million People 
Drop Off Workforce In One Month, Bank of 
America To Cut 2100 Jobs, Shut 16 offices, 
HP Has Chopped 22,700 Jobs Since Last 
Year, Polled Unemployment Soars To March 
2012 Levels! 
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http://investmentwatchblog.com/financial-crisis-alert-half-a-million-people-drop-off- 
workforce-in-one-month-bank-of-america-to-cut-2100-jobs-shut-16-offices-hp-has- 
chopped-22700-jobs-since-last-year-jomorgan-exits-commodity-a/ 


US Pension Funding Ratios by State 
(Ranked in Descending Order, All 50 States) 
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Source: Mauldin Economies; State Budget Solutions, September 2013; 
Manhattan Institute for Policy Research, August 2013 


International Investors Dump $40.8 Billion in 
Treasuries, the Most Ever 


Money and Markets 


Foreign holders dumped a whopping $40.8 
billion in long-term Treasuries, the biggest 
exodus from bonds in the history of the U.S. 
Worse, June was actually the third month of 
mass dumping in the past four, for a total of $79 
billion. China, the biggest holder of our bonds, 
unloaded $21.5 billion, while Japan, the second- 
largest holder, dumped $20.3 billion. 


It wasn't just government bonds, either. 
Foreigners dumped $116 million of bonds made 
up of packaged U.S. mortgages. They sold $5.2 
billion of Fannie Mae, Freddie Mac and Ginnie 
Mae bonds, and $5 billion in corporate bonds. 
And they unloaded $26.8 billion of U.S. stocks. 
All told, more international capital flowed out of 
U.S. markets than at any time in history, worse 
even than at the depths of the 2008 credit crisis. 


State's unfunded pension debt will grow to more than $200 billion under new reporting rules 


Unfunded liability as Unfunded liability 
currently reported under Moody's 
$43.5 billion $120.6 billion 
$20.2 billion $46.2 billion 
$17.6 billion $39.3 billion 
$1.3 billion $2.6 billion 
$0.2 billion $0.4 billion 
Combined $82.9 billion $209.0 billion 


Source: Commission on Government Forecasting and Accountability; Illinois Policy Institute 
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Good Hands: 
Allstate Could 
Rise 50% 


Despite recent stock-market declines 
and the possibility of an autumn 
correction, Wall Street's top 
strategists see the 
market headed 
higher over 
the longer 
term, with 
stocks rising 
20% or more 
in 18 months. 
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UNITED STATES DOLLAR 


China and Japan a few weeks ago sold $48 
billion worth of U.S. Treasury Bonds in one 
day more than ever in history. Bernanke and 
the Fed are printing $85 billion per month ($40 
billion to buy Mortgage Backed Securities and 
$45 billion to buy Treasuries). All foreign 
countries are buying less US Treasury bonds 
since June of this year. This is very bad news. 


WHAT TO DO TO PREPARE FOR THIS? 
1.Get a job and keep it 

2. Start a job on something that makes money 
3. Store cash at your home 


4. Buy gold and silver eagles and keep it at 
home 


5. Pay off your bills 
6. Store food 


7. Store water 


8. Store guns & ammunition 
9. Store toilet paper 


10. Store tooth brush, tooth paste, shampoo, 
soap, etc. 


11. Have something to cook on such as an 
outside gas cooker, fireplace, or solar cooker. 


12. Store cooking oil, condiments, bowls, 
cups, etc. 


13. Have a water filter- Big Berkey 


Preston TI. Bailey, PhD., D.Min. 


Bis), 


www.SaveAmerica 


Foundation.com 
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Empowerment by Virtue of Golden Truth 
Human Cloning: Specifically, 
REM Driven Human Cloning 


FULL DISCLOSURE 
ee, rh 29 October 2015 
Va Fae 
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j e _* SRB https ://w ww. facebook.com/donald.marshall.148 
a a i mms http://donaldmarshall. proboards.com/ 
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The truth is liberating at the same time paralysing. Laurence Mountford 


Introduction 

Just read it. Every word in this document is true, and it is the most important document to 
ever reach the internet. This document is written to empower good people of the world 
against the tyranny which exists all around us in our world today. Effectively, the document 
presented here discloses concealed information about the extent to which medicine, science, 
and technology has advanced in our current era. Moreover, I am disclosing this information 
because I have been extensively abused, and I am victim of current advances in medicine, 
science, and technology, which I describe in detail below. There are many, many, other 
victims of abuse, including myself, and therefore it is our plea that you read this document 
with an open mind and you investigate ALL statements which may initially irk you and 
appear ‘suspect’ to begin with (the circumstantial evidence is available all around you); 
because as a victim of abuse, I can honestly say, there is nothing worse than experiencing 
abuse, and those who have the power to protect you from your abusers, ignore you. 


I will now discuss what qualifies as whistle blowing disclosure. After detailing the criteria 
which qualifies for whistle blowing disclosure, I will detail aspects of the Serious Crime Act, 
and preface a foundation which defines, explains, and references key information for the 
reader to understand as well as explore the extent to which medicine, science, and technology 
has advanced today; all for the express purpose of compelling the reader that medicine, 
science, and technology, has advanced at an incredible rate; that current advances in 
medicine, science and technology are withheld from public knowledge; and finally these 
advancements in medicine, science, and technology, have been and are currently used to 
commit serious unspeakable crimes against humanity and our environment here on earth. 
Moreover, it is my aim to present this information as coherently as possible to assist the 
reader to save me, and save many, many others who experience abuse daily resulting from 
concealed advances in technology. 


Whistle Blowing: Qualifying Disclosure 


In the United Kingdom under the Public Interest Disclosure Act (1998) (PIDA) section 43B, 
a “qualifying disclosure” (whistle blowing disclosure) implies “any disclosure of information 
which in the reasonable belief of the worker, tends to show one of the following: 


a) That a criminal offence has been committed, is being committed or is likely to be 
committed, 

b) That a person has failed, is failing or is likely to fail to comply with any legal 
obligation to which he is subject 

c) That a miscarriage of justice has occurred, is occurring or is likely to occur, 

d) That the health or safety of any individual has been, is being or is likely to be 
endangered, 

e) That the environment has been, is being, or is likely to be damaged, or 

f) That information tending to show any matter falling within any one of the preceding 
paragraphs has been, or is likely to be deliberately concealed” 
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Furthermore, under the Enterprise and Regulatory Reform Act (ERRA) 2013 section 17 (The 
new ‘public interest’ test) is added for whistle blowing disclosures, amending section 43B of 
the Employment Rights Act (ERA) 1996 and therefore now reads as such (new words 
underlined): 


“(1) In this part a ‘qualifying disclosure’ means any disclosure of information which, in the 
reasonable belief of the worker making the disclosure, is made in the public interest and 
tends to show one or more of the following-- [criminal offence, breach of legal obligation, 
etc].” (Halliday 2013, p. 2). 


The following information is presented with the express intent that it is made in the public 
interest, and meets the all criteria set out in section 43B (a-f) of PIDA as well as the ‘public 
interest test’, ERRA section 17. Furthermore, in order for the reader to perceive the credence 
of my statements, so that (s)he has impetus to research the validity of my statements and not 
dismiss it as folly supplied by an internet troll who has nothing better to do than waste 
peoples’ time, I will cite the Serious Crime Act 2015 here for the express purpose of 
convincing the reader that all statements made in this document and my original document 
are indeed FACTUAL! THIS IS NO HOAX. THIS IS NO JOKE. This is simply what is 
happening in the world today. 


The Serious Crime Act 2015 


The Serious Crime Act 2015 (UK) section 41, 3ZA, amends section 3A of the Computer 
Misuse Act 1990 which previously read [under Computer Misuse Offences]: 


("3A Making, supplying or obtaining articles for use in offence under section 1 or 3 


1) [That] A person is guilty of an offence if he makes, adapts, supplies or offers to supply any article intending 
it to be used to commit, or to assist in the commission of, an offence under section | or 3. 


To: [The Serious Crime Act 2015, section 41, 3ZA] 


3ZA Unauthorised acts causing, or creating risk of, serious damage 


(1) A person is guilty of an offence if— 


(a) the person does any unauthorised act in relation to a computer; 


(2) Damage is ofa “material kind” for the purposes of this section if it is— 
(a) damage to human welfare in any place; 
(b) damage to the environment of any place; 


(c) damage to the economy of any country; or 


(d) damage to the national security of any country. 
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3) For the purposes of subsection (2)(a) an act causes damage to human welfare only if it causes — 
(a) loss to human life; 


(b) human illness or injury; 


(4) It is immaterial for the purposes of subsection (2) whether or not an act causing damage — 
(a) does so directly; 


(b) is the only or main cause of the damage. 


(5) In this section— 


(c) a reference to a country includes a reference to a territory, and to any place in, or part or region of, a 


country or territory. 


(6) A person guilty of an offence under this section is (unless subsection (7) applies) liable, on conviction on 


indictment, to imprisonment for a term not exceeding 14 years, or to a fine, or to both. 


(7) Where an offence under this section is committed as a result of an act causing or creating a significant risk 


of— 
(a) serious damage to human welfare of the kind mentioned in subsection (3)(a) or (3)(b), or 
(b) serious damage to national security, 


a person guilty of the offence is liable, on conviction on indictment, to imprisonment for life, or to a fine, or 
to both.” 


In laymen’s terms it is a serious crime (Serious Crime Act 2015), punishable by 
imprisonment, a fine, or both, to cite hatred or spread hoaxes by use of a computer which 
would cause mass hysteria or public dissension. I have been condemning public figures, high 
profile individuals, celebrities, singers, movie stars, directors, politicians, world leaders, 
royalty, anti-secret society ‘truthers’ (who are really misinformation agents, and agents of 
deception) etc. —the list is long - since 2011 and NOT a single one of these high profile 
people has issued a public statement saying “I do not like how you have tarnished my name” 
or filed a law suit against me. Why you may ask? Because every word I have stated and will 
state again (in this document) is true. 


Fundamentals 


Before I describe the heinous crimes committed against me and many others (including 
unsuspecting civilians of the world) it is important that I explain, define, and reference: 


e Key figures such as Phil Schneider, George Green and Aaron Russo, so that the 
reader has reference points to verify the extent to which technology has advanced in 
our present era (and continues to advance); 

e Define and briefly explain the transhumanist / post human agenda (for those who may 
be unfamiliar with their aims). 

e Define and explain rapid eye movement (R.E.M) sleep, the phases of sleep, and what 
happens to the (original’s) body during sleep. 
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Reference advances in technology, with particular attention to: Memory suppression 
technologies; Mind-voice technology; H.A.A.R.P technology, RFID microchip 
technology, and MK Ultra technology (CIA’s mind control program); 

Define and explain cloning; the different types of clones; cloning centres and cloning 
technology; 

Define drip feed disclosure / evaluative conditioning and explain why it occurs; 
Explain what ‘consciousness transfer’ is to the best of my knowledge, and cite drip 
feed disclosure articles with the express intent to allow the reader to grasp the abuse I 
have suffered daily at the hands of my tormentors. 


Key Figures 
Phil Schneider 


Phil Schneider (pictured) had 17 years experience working in government black projects 
carrying a level three security clearance. He was a geologist and engineer who worked in the 
black projects underground bases at Area 51, S-4, and Los Alamos. 


He is most notable for disclosing (Schneider 1995; 1996; Open Minds 2011): 


The ‘black budget’ expenditure of the United States, which Schneider claims to be 
between 1.023 trillion U.S. dollars every 2 years ( over $500 billion per year); 

Deep Underground Military Bases (also known as D.U.M.Bs -“dumbs”), and at the 
time of his lecture (Schneider, 1995), —that there are 131 active Deep Underground 
Military Bases present in the United States, and 1477 Deep Underground Military 
Bases worldwide; 

Each D.U.M.B costs on average 17-19 billion U.S. dollars; paid for by the taxpayer; 
and it takes approximately a year-and-a-half to 2 years to build D.U.M.Bs with 
sophisticated methods. 

That military technology outstrips the general public’s technology at a rate of 44 to 45 
years of technology for every calendar year which passes. In other words for every 12 
months which passes military technology will have advanced by 44 years than what 
we as the general public is currently accustomed to. Therefore as a rough example if 
we were to take the year Facebook was founded (2004) as a base year, then the 
military technology since the creation of Facebook will have outstripped what the 
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general public is accustomed to by as much as 484 years(!) (2015 - 2004 = 11. 11 x 
44 = 484). Similarly, if we are to use the year which YouTube was founded as a base 
year (2005), once again, military technology would be 440 years more advanced than 
what the public is currently accustomed to today. 


For the purpose of disclosing current advances in medicine, science and technology, and 
how such advances are used against me and the people of the world to commit monstrous 
crimes I will use 1945 as a base year. Everything will become apparent including why I 
use 1945 as a base year for my disclosure, but for the express purpose of compelling the 
reader to investigate my disclosure I must present everything, logically, sequentially, 
methodologically, and provide references for the reader in a coherent way to enable him 
or her to pay serious attention to my eye witness accounts. Therefore, at this present 
stage keep in mind the year 1945, and the fact that military technology outstrips the 
general public’s technology at a rate of 44 years for every 12 months which passes. 
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George Green 


George Green (pictured) was affiliated with U.S. Presidential candidates, and was once asked 
to be the Finance Chairman for the next President of the United States. Green would later 
declined the offer of Finance Chairman when a comment made by Ted Kennedy regarding 
sleeping with Green’s 14 year old daughter caused George Green to re-evaluate his 


associations with this in- group. 


During his 2008 interview with Project Camelot (2008a; 2008b), Green disclosed the 
following noteworthy information: 


U.S. presidents are “selected” and not elected. This is clearly expressed in a story 
Green recounts, when Green asks: 

“Who is going to be the next President of the United States [for him to overlook 
their finances]?” 

And the reply was: “Jimmy Carter” 

Green responds: "Jimmy who?" 

The reply Green received was: "Well, he's the Democratic Governor of Georgia." 
George Green: "But I've been voting Republican." 

Green was then confronted by a tall man, Paul Volcker (American Economist, and 
Chairman of Federal Reserve under Jimmy Carter and Ronald Regan), who 
walked over and said, “Son, don't worry about it [Republican or Democrat], we 
control 'em both." 

U.S. scientists learned how to make people (clones) since 1938 -walking talking 
ones —and the scientists call these people “synthetics” or “the others”. 

Cloning technology is relatively advanced. All that has to be done is take two cells 
from the original, give the cells a small electrical charge (retain a fertilised egg), 
then all one needs is a receiver (a womb / artificial womb for the fertilised egg to 
grow). 

Scientist were excited by the synthetic technology because it meant that spare 
organ parts could be grown for an “original” human without rejection, because 
theoretically speaking, the DNA of the synthetic is the same as the original. 

Green gives an example of a cloned Politician: George Walker Bush. Green 
advices the viewer to seek old video recordings of George W. Bush, and compare 
the old George W. Bush, with the George W. Bush during Bush’s second term, 
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-in terms of mannerism, speech pattern, body language etc. (old videos of George 
Walker Bush (Boringest 2006; Fox 4 News - Dallas-Fort Worth 2014) are 
presented in the References section). 

e Scientist have also learned how to make these synthetic people within a few 
months, to the point where the synthetic can be a walking, talking duplicate of the 
original, intact with all the memories and experiences of the original. The only 
problem is that the memory, experiences, and functioning capabilities of these 
synthetics are like: “A DVD recorder. Sometimes you have glitches, and you have 
to take the synthetics to Camp David occasionally [every 6 months to a year] to 
get them tuned up.” 

e Remember these synthetics are people too, they can think and act just like you 
can, but they do not have a soul. 

e Most of the world leaders have been bought and paid for [by men in the 
background] and are created to think a certain way —to meet the agendas of these 
men who remain in the background. 

e The global elite plans on depopulating the current human population of over 7 
billion to 500 million people. This is corroborated by the “Georgia Guidestones” 
(WorldTruth 2014). 

e Vladimir Putin is executing plans to bring the United States down and into a 
massive depression. Furthermore, China agrees with Vladimir Putin’s plans; 
stating that the Chinese government has not been a Superpower for over 5000 
years and “It is their turn to run the world.” 

e China has the capacity to set back / shut down all of U.S. computing and electrical 
systems within two days. 


At this present stage, the most salient points to keep in mind from Green’s accounts are that: 
U.S. presidents are selected and not elected; and most importantly, that scientists have been 
capable of creating synthetics (cloning people) since 1938. If you have kept in mind 
Schneider’s statement (1995; 1996), (that for every 12 months which passes military 
technology increases by the equivalent of 44 years compared to what the general public is 
accustomed to) —then learning that scientists have been capable of cloning humans since 1938 
should not come as much surprise. Again, everything regarding my disclosure will become 
apparent, and I thank these men for disclosing their information, because it helps the reader to 
corroborate my disclosure. 
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Aaron Russo 


Aaron Russo (pictured) was an American businessman, director, and political activist. He is 
best known for directing blockbuster films suchas Trading Places, The Rose and Wise Guys. 


Russo believed that a human being “Should stand for something, and do the right thing when 
the time calls to act”. Consequently, during the latter part of his career he did his best to warn 
the American public by producing documentaries such as Mad as Hell (1996), Freedom to 
Fascism (Russo 2006), and Reflections and Warnings (Jones 2008). 


Russo disclosed the following key information in Freedom to Fascism (Russo 2006): 


Income Tax 


There is no law requiring Americans to pay income tax. Although this is a truth, I 
DO NOT advocate Americans NOT to pay income tax (and neither did Russo). 
This is simply because the Federal Reserve can imprison you and seize your 
possessions for not paying income tax (although there is no law requiring Americans 
to do so). So for the sake of avoiding hassle for the mean time —pay your income 
taxes. 

To further illustrate the above point, Bob Shultz speaking at “We the People 
Foundation” said the following: “Most people believe that the income tax system is 
legal and that the revenue from the tax is used in the public interest. However, there is 
a substantial conclusive body of evidence that proves that our income tax system 
represents the most pernicious form of tyranny. It is the greatest hoax ever perpetrated 
by government against the working men and women of America.” 

Charlie Beall: “The federal government itself refuses to provide, the American 
people, who are coercively being subjected to this extraction of their private property, 
without any underlying legal justification. There is no law. There is no law that 
requires the average American worker in the private sector to pay a direct un- 
apportioned tax on their labour and compensation for services. There is no law.” 
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e State Representative — Phil Hart —(R-Idaho): “You can look through the statutes, and 
look for the law that requires you to pay, and when you do that, you cannot identify a 
law that requires the average person in America who earns a wage and works in 
private business to pay an income tax.” 

e Peter Gibbons (Tax Attorney) —It’s actually very simple. Congress tried to enact an 
income tax in 1894 —The Supreme Court said that is unconstitutional. When The 
Supreme Court says something is unconstitutional, it’s unconstitutional They 
(Congress) tried again in 1913 —and The Supreme Court said —the 16'" amend ment- 
“No new power of taxation” —so if they (Congress) didn’t have it then (1913) and they 
didn’t get it; they DON’T have it. There is no constitutional base for a tax on the 
wages for Americans living and working in the 50 States of the union. Period. End of 
argument. 


Radio Frequency Identification (RFID) Microchips 


e The latest technology for identifying people at the point of self, when they make 
purchases —is actually the implantable (RFID) microchip. There are microchips 
that can actually be imbedded directly into human flesh... It’s a tiny glass capsule 
about the size of a grain of rice... it contains an RFID computer microchip with a 
coiled antenna and it can transmit information also at a distance. 

e Katherine Albrecht —Author of “Spychips” (2005) makes the following comment: 
“RFID is a technology that uses tiny computer technology the size of a grain of 
sand or smaller; hooked up to miniature antennas to transmit information about 
items at a distance. Back in 1999, Procter and Gamble, Gillette, and MIT got 
together to find a way to commercialise this technology and make it small enough, 
make it efficient enough and make it low cost enough to essentially ---their dream 
is to put these tiny computer chips on every physical item manufactured on planet 
earth.” 

e Radio waves can travel through walls, they can travel through wood, and they can 
travel through things we normally rely on to protect our privacy, forexample your 
purse, your bag-pack, your pocket, —anything you are wearing or carrying. 

e One of the most worrisome applications of RFID microchips, are proposals to put 
them into cash, meaning that it would be able to track every bank note where it 
had been, who it had been issued to, and create in essence an audit trail. That 
would essentially take away the anonymity of cash we now enjoy today. 

e Once everything you do is tied down to a single number and there is no longer the 
ability to pay with cash, then all it takes to render you a non citizen 1s to simply 
turn that microchip off. You will no longer be able to participate in any 
function in society including buying food. Once money becomes digitised 
through RFID technology, the elite can deduct whatever amount of money 
they want out of your microchip, whenever they want. They can trace you 
whenever they want. You will be at their mercy. 
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Habeas Corpus 


Habeas Corpus is “[A] writ [formal document] requiring a person under arrest to be 
brought before a judge or into court, especially to secure the person's release unless 
lawful grounds are shown for their detention” (Legal-dictionary 2015). 

During the Bush Presidency [2001-2009 (History 2015)], President Bush signed 
executive orders giving him sole authority to impose martial law, and suspend Habeas 
Corpus. This gives him doctorial power over the people without any ‘checks and 
balances.’ 

In other words, “The government can jail you for life without charges, without a trial, 
without a lawyer” (Russo 2006). 

Furthermore: “The National Defense Authorization Act [4] signed by President 
Obama on the 31 st December 2011 authorises the indefinite detention, without trial or 
indictment, of any US citizens designated as enemies by the executive.” See Paye 
(2013) for further discussion re garding the suspension of Habeas Corpus. 


Fraudulent Manipulation of Election Results 


In 2004 at the “Forum of Presidential Election” Clinton Eugene Curtis, a former 
Computer Programmer for NASA and ExxonMobil testified under oath that election 
results can be rigged using electronic programs. 

In 2004 he gave the following abridged testimony (Russo 2006): 

Judge: Mr Curtis, are there programs which can be used to secretly fix elections? 
Curtis: Yes. 

Judge: How do you know that to be the case? 

Curtis: Because in October of 2000 I wrote a prototype for present congressman 

Tom Feeney, and the company I worked for in Oviedo Florida —it did just that. 

Judge: And when you said, “it did just that” —it would rig an election? 

Curtis: It would flip the vote 51:49 —-whoever you wanted it to go to, and whichever 
race you wanted to win. 

Judge: And would that program that you designed be something that election officials 
that might be on county boards would actually, could detect? 

Curtis: They’d never see it. 

Judge: So how would such a program, a secret program that, fixes the election —how 
could it be detected? 

Curtis: You would have to view it either with source code, or you would have to 
have a receipt and then count the hard paper against the actual vote total —other than 
that you won’t see it. 

Judge: Given the availability of such vote rigging software and the testimony that has 
been given under oath of substantial statistical anomalies and gross differences — 
between exit polling data and the actual tabulated results, do you have an opinion 
whether or not Ohio elections, the Ohio Presidential elections was hacked? 
Curtis: Yes. I would say it was. 
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Person in the audience: ---So in other words there is absolutely no assurance 
whatsoever in anything in regard to these machines? 

Curtis: Absolutely none. 

See Truthstream (2006) for further details regarding the full account of Curtis’ 
testimony on how elections can be manipulated. 

Moreover, voting machine manufactures refuse to allow anyone to see the source 
code. Without paper ballots, the honesty of any election cannot be verified. 


The War on Terrorism is the War on Your Freedom 


It is time to wake up America. These ID cards are not about defeating terrorism, but 
they are ALL about controlling the American people. 

The (mainstream) media controls the information that a person gets in various ways. 
They can make sure that the average American watching T.V. or reading the 
newspaper is going to come out with a certain mindset. She is going to say this is 
good, that’s bad —and that is all they (media/elites) have to do. 


Whoever Makes the Money Makes the Rules 


As Mayer Rothschild said “Give me control of a nation’s money supply, and I care 
not who makes its laws”. Mayer Rothschild, private banker, —knew that he and the 
other bankers would now control the laws of the nation. Government gave these 
bankers one of its most important powers, and now had to borrow money from the 
bankers and pay interest to finance the government. 

America has gone from people owning their own property, owning their own 
businesses —to a nation in debt because all the money is created by borrowing (from 
private banks) and this country has become one where people just live by borrowing. 


Russo’s Message to Mankind 


If you are in the military or law enforcement, remember you swore an oath [to uphold 
the law of the land]. You did not swear an oath to promote world government, or 
corporations. 

Now that you do understand what happened [to America, and the monetary system 
based on debt slavery] and how it is leading to a tyrannical one world government — 
the future of mankind depends on you —will you choose freedom or slavery? 

Stop being passive liberals. Stop being passive conservatives. Stop being passive 
centralists. Stop being passive human beings! When the media starts telling you that 
the country will fall apart if this is done... Do not be fooled!! 

Remember these are sick, malevolent and twisted people we are dealing with, trying 
to save themselves. Squash their agendas and stay on course. 

“I believe the time for mankind is time to give all or perish. Grow up or die. Grow up 
and become adults. Act like adults. Take some responsibility. The world which you 
have perceived is childlike; —and now the curtain has been pulled back for all to see.” 
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Unless people get active [get fully informed, and learn how governments of the world 
are conspiring against their people] and say —I am going to help shut down the Federal 
Reserve System; I am going to shut down the powers that be -the whole human race 
is doomed otherwise. 

We are coming near the end game and things are starting to accelerate... —and people 
are looking at the world leaders to declare martial law [which in turn will rid Habeas 
corpus]. 


Let’s Consolidate our Problems 


If we can all get focused on how to win the game instead of all these different 
objectives —such as people are fighting for a better environment; people are fighting to 
keep their guns/gun control; there are all these different issues which are going on 
around the world -and which are all important on their own —but if we can consolidate 
on that and focus —and take all those people —and say —hey let’s shut down the Federal 
Reserve, then we’ ll deal with those issues. Let’s go to the agenda, the objective, the 
root cause of man’s problems, first, then we’ Il go back to the other stuff. 

That is the priority right now. You have to cut off the head of the beast. And the head 
of the beast is the Federal Reserve System and the people behind it. You see, and that 
is what will save the world, and if people understand that —and they stop being 
passive liberals, and stop being passive republicans, but rather become active human 
beings —that is what will save the world! 


Aaron Russo: Reflections and Wamings 


In this documentary Russo recalls his relationship with Nick Rockefeller. Russo shares 


critical information Rockefeller discussed with him. 


The Falsehood of September 11th 2001 


Russo met Nick Rockefeller through a female attorney who telephoned Russo and 
said “One of the Rockefellers would like to meet you.” Russo made a documentary 
called Mad as Hell (1996), and Rockefeller had watched the video and knew Russo 
was running for Governor of Nevada and wanted to meet him. Russo said “Sure I'd 
like to meet him’, and the two met and talked. Rockefeller proved to be a very smart 
man and shared ideas with Russo and was the person to tell Russo 11 months before 
9/11 happened ““There was going to be an event...” 

Rockefeller never told Russo what the event was going to be; but, there was going to 
be an event —and out of that event, we [America] were going to invade Afghanistan, 
to run pipelines from the Caspian Sea; we were going to invade Iraq, to take over the 
oil fields and establish a base in the Middle East, and make it all part of the New 
World Order; and we would go after (Hugo) Chavez and Venezuela —and sure 
enough, later when 9/11 happened —and I remember he was telling me how you are 
going to see soldiers looking in caves for people in Afghanistan and Pakistan and all 
these places and there is going to be this war on terror which has no real enemy and 
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the whole thing is a giant HOAX, but it is a way for the government to take over the 
American people (and the world). 

There is no question about it [that 9/11 is a hoax]. Nick Rockefeller said to Russo: 
“There is going to be a “War on Terror” and he was laughing. Who are we fighting 
against...2 Why do you think 9/11 happened and then nothing has happened since 
then? Do you think that our security is so great here that these people who pulled off 
9/11, who were able to lock down another plane...? Come on it is ridiculous... 9/11 
was done by people in our own government and our own banking system to 
perpetuate the fear of the American people into subordinating themselves to anything 
the government wants them to do. That is what it is about and to create this endless 
war on terror. 

Nick Rockefeller was laughing when he said, “We are going to be sending men into 
caves in Afghanistan and Pakistan” —and it was just cynical, he kept laughing and 
saying “Look how stupid everyone is! We can do whatever we want!” 

9/11 was the first lie; and the next lie was to go into Iraq, to get Saddam Hussein out 
with his weapons of mass destruction (when the real issue was control of the oil 
fields) that was the next lie. 9/11 created an endless war on terror that would go on 
and on and youcan never define a real winner. There is no one to defeat and so it goes 
on and on forever. And they cando whatever they want; because they scared the hell 
out of the American public. 

This whole war on terror is [perpetuated on] a fraud. It is a farce. It is very difficult to 
say it out loud because people are intimidated in saying it. Because if you say it they 
want to make you into a nutcase —but the truth has to be... and the truth has to come 
out. The fact of the matter happens to be the whole war on terror is a fraud, it is a 
farce. Yes. There is a war going on in Iraq, because we invaded Iraq, and people over 
there are fighting... but the ‘war on terror’ —it is a JOKE —you know, and until we 
discover what really happened in 9/11 and who was responsible for 9/11 —because 
that is where the war on terror emanates from. That is where it comes from. It was 
9/11 which allowed this war on terror to begin and until we get to the bottom root of 
9/11 —the truth of 9/11 we’ll never know about the war on terror. 

Russo was in Tahiti when 9/11 happened and he got a call from his son — and his son 
said —“The twin towers, they were just attacked and they are falling down or 
something...” Russo was in Tahiti and had just woken up from sleep. Russo didn’t 
realise what it was immediately (11 months after Rockefeller had told him about 9/11 
and it had happened —because Rockefeller said there was going to be an event —he 
wasn’t specific) —but after Russo saw that America was going to go to Iraq and 
Afghanistan, that is when he realised, and equated it to what Rockefeller had said. 
9/11 was only a manifestation to create a fear in the American public. So that we 
would obey and do what they want us to do. Take for example, Richard Reed ‘The 
shoe bomber’ —now here is a guy who is 6 feet 6, ugly as can be; I heard he smelled... 
He sits on a plane, lights a match in a non-smoking area, to put his shoe on fire... 
surrounded by people... That is idiotic! If you were going to blow up a plane... you 
would go into the bathroom... you close the door... and you put your shoe on fire... 
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you are not going to sit there.... surrounded by people, lighting matches in a no 
smoking flight... they (elite) want you to believe this nonsense. That is ridiculous! 

The war on terrorism is to keep people in fear. It is an endless war without a real 
enemy (‘terrorists’) —so that people would submit and do whatever the government 
wants them to. Submit to searches, give you ID cards, put Radio Frequency 
Identification (RFID) chips in you etc. You become servants to the elite that is what 
this is all about... 

Freedom of liberty is what people really want, and it is time to stop the duplicity of 
the government from lying to us. You see many people know the truth of what is 
happening in this country; like 9/11 but they are afraid to stand up. People have to 
stand up and find their courage and say “I’m not going to take this anymore, I know 
the truth” —and they create a situation where if you tell the truth, you are considered a 
lunatic. 

In other words if someone goes ona T.V. show and says that 9/11 was an inside job — 
immediately the person is labelled an idiot or crazy. They call you names. You 
cannot be afraid of that. 

If youdo not fight the corruption and you do not stand up for what is right in life, you 
end up being a serf and a slave and you are leaving your children a world in which 
you would not want to live in yourself, so how can you in decency behave that way? 
You have to stand up for what is right in life, and unless you do that you are nothing. 


The New World Order Agenda 


The whole agenda is to create a one world government where everyone has an RFID 
chip implanted in them. All the money is to be in those chips [a cashless world]. This 
information came straight from Nick Rockefeller himself. That is what the ultimate 
plans of the global elite, banking industry and Rockefeller wants to accomplish. 

The agenda is to implant everyone with RFID microchips. All money is transferred to 
those microchips. There is no more cash. Money would be in microchips. Instead of 
having cash, you would have money in your microchips, but whenever they want, 
they (elite) could take whatever amount out of your microchip whenever they want to. 
Total control. If you are a protestor they just turn off your chip; you cannot buy food; 
you cannot do anything; it is total control of the people. 

So they want a one world government controlled by them. Everyone being chipped, 
all the money in those chips, and they control the chips and they control people, and 
you become a slave. You become a serf to these people —that is their goal. That is 
their goal; that is their intentions. 

Russo did not believe in enslaving people and Rockefeller would question him in the 
following manner: “Why do you care about them? Why do you care about those 
people? What difference does it make to you [Aaron]? Take care of your own life. 

Do the best you can for you and your family. What do the rest of the people mean to 
you? They don’t mean anything to you. They are just serfs. They are just people...” 
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e Rockefeller asked —“Why are you fighting for the people for, what is it all about? The 
people have to be ruled. The constitution, what you are standing for is only for a few 
people, it’s only for a few individuals who can live that way and we believe that it is 
best for society to be ruled by an elite people who control everything.” Russo told 
Rockefeller he does not believe that. Russo believes: “God put me on this earth to be 
best person I could be and put everyone on this earth to be the best they can be, and 
NOT to be a slave and a sheep to YOU and these people (elite) —and I do not 
understand why you want to control everything. What is the need for that?” 

e It was just a lack of caring [from Rockefeller’s part], and that is just not who Russo 
was. It was just sort of like cold you know, and Russo used to say to Rockefeller, 
“What is the point, of all this? You have all the money in the world you need; you 
have all the power you need, what is the point? What ts the end goal? Rockefeller 
said “The end goal is to get everyone chipped. To control the whole society. To have 
the elite people [the bankers and government] controlling the world.” 


Women’s Liberation from the Perspective of the Elite 


e Women’s’ Liberation was founded by the Rockefellers. 

e Rockefeller asked Russo: “What do you think women’s liberation was about?” At the 
time Russo had a pretty conventional thinking about it and he said “It’s about women 
having the right to work; get equal pay with men; just like they won the right to vote.” 
At this point Rockefeller started to laugh and he said to Russo “Youre an idiot” 

e Rockefeller said —“Let me tell you what that was about. We the Rockefellers funded 
women’s’ liberation. We are the ones who got it all over the newspapers and 
television. The Rockefeller foundation —and you want to know why? There were two 
primary reasons:” 

e 1) “We couldn’t tax half the population before Women’s Liberation and the second 
reason was” 

e 2) “Now we get the kids at an early age [because both parents are away from home 
working] —we can indoctrinate the kids how to think, so it breaks up their family —the 
kids start looking at the state as the family, as the school as the officials as their 
family, not as their parents teaching them, and so those are the two primary reasons 
for women’s liberation.” 

e Russo thought, up to that point, Women’s Liberation was a noble thing; however 
when he saw the Rockefellers’ intentions behind it, where they were coming from 
when they created Women’s Liberation; the thought process of it; Russo saw the evil 
behind what he thought was a noble venture. 


America is a Republic 


e America is a constitution republic / it is supposed to be a constitution republic —and 
NOT a democracy. The majority should not rule, and nor should the majority take 
over the inalienable rights of the minority. 
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Americans pledge allegiance to the “Flag and the Republic which it stands” —and 
NOT democracy. 

Democracy is the worst form of government you can have because it is majority rule. 
Therefore the government can tell you what to do because ‘the majority’ wants it. It is 
irrelevant what the majority wants. Decisions should not take away the inalienable 
rights of an individual. 

Russo also said “It doesn’t matter who you vote for, republican or democrat; —they are 
the same —neither one of them is stopping the Federal Reserve or paying income 
taxes. 

The elite (Federal Reserve) have taken over the American government; there is no 
difference between republicans and democrats. There is no difference between the 
two parties. The duality is manufactured. They (Federal Reserve; central banks) 
control both parties. It doesn’t matter to the elite which one wins, because whoever is 
running for President will be someone they anoint. Whoever runs for President, will 
do whatever the elite want them to do. The fact of the matter happens to be that you 
cannot win an election unless you have enough money to win; they (Federal Reserve; 
central banks) make sure who gets the money. 


Depopulation 


Russo and Rockefeller discussed many things —and one of the things Rockefeller 
brought up in conversation was reducing the world population. Rockefeller felt that 
there are too many people in the world. Ina way Russo agreed that there are too many 
people in the world, but he does not think he has the authority to say who dies and 
who lives; but the elite felt that they want to reduce world population and Rockefeller 
felt it should be reduced by half. 

Rockefeller even mentioned to Russo in conversation, that they were having a real 
problem trying to solve the Israel/Palestine problem —and they were playing with the 
idea of bringing Israel to Arizona —and taking everybody from Israel and giving 
everybody a million dollars, and setting up Israel in the state of Arizona —because that 
is a problem that they are not in charge of. 


Borrowing Money from Private Banks causes Inflation and Debt 


These people (elite) control the money so they make all the rules, and therefore they 
put the rules in which they want into effect, and the truth is America has really 
become a socialist communistic country. Everyone says it is a capitalistic country, 
but how can it be a capitalistic country when you have a central bank? That is the first 
question people should ask. It can’t be. It is a planned economy, it is a phony! 

If they want to create prosperity, they just print dollars, or put digits into the economy. 
Now you have prosperity. You do not have real prosperity, you do not have real 
manufacturing, you just have money being injected in which is infusion of credit. This 
makes the government go into more debt. 
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Whoever makes the money makes the rules. Rothschild said that. Why are we 
allowing these private bankers to make the money for our country? It is nonsense. 
Why are we paying interest to these banks to make money for us when the 
government can do it itself without paying interest, without all that debt? There is no 
answer to that question and it is a question no politician will raise. Everybody talks 
about America’s debt... We are in debt because we borrow money... but we don’t 
HAVE to borrow money. They designed it so that we can go into debt. We can create 
the money, and back it by gold so that they cannot create too many of it, so that you 
do not have the inflation, and do what the Founding Fathers told us. 

Why in the world does the American government borrow money from the banks when 
they have the ability to create it themselves without borrowing it, and paying interest 
on it? Why? Nobody can answer that question —not one politician ever raises that. 
Why does the American government ever borrow money, when they can create it 
without paying interest? 

—And people say that —well if the American government creates it, it will cause 
inflation. And that is their answer. And Russo says well let’s look at it: the American 
government has the Federal Reserve do it, which creates the same inflation as if they 
did it, but also with the inflation —now you are getting massive debt —so with the 
Federal Reserve you have inflation and debt. Now if the American government made 
the money, backed by gold which would limit the amount they could make —you 
wouldn’t have debt and you wouldn’t have inflation. 

It wasn’t until 1913 when the Federal Reserve came in, that America had inflation. 
Before then there was no inflation for 100 years. There were points and spikes, mostly 
during the Civil War —but basically there was no inflation other than during that short 
period of time. I mean a loaf of bread would cost the same thing. People could plan 
their lives. 

Today, they have planned inflation, and now you have two parents working, they 
cannot afford to take and pay for their family anymore; the kids are going to state run 
schools now, the kids are being indoctrinated how to think; they are being given 
Ritalin, they are being given all these drugs, the whole country is being dumb down, it 
is all because of the Federal Reserve System; and the Federal Reserve system and 
these bankers are responsible for the demise of America. And if we ever want to win 
this battle you must shut down the Federal Reserve System, and we must shut down 
these bankers and restore sound money to this country. 

If you analyse the situation and if you realise that since the Federal Reserve has come 
into being since 1913, illegally, without a constitutional amendment, by bribing a few 
senators during Christmas vacation, they turned over the most important power that 
the American government has, the creation and issuance of money to a private bank. 
Through that private bank issuing money they have destroyed this country. They have 
destroyed the purchasing power of money in this country; they have created social 
programs that are destroying this country. 

The Federal Reserve has created massive inflation in America which means the 
American worker has to keep on making more money to keep up with the cost of 
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living. The more money they make to keep up with the cost of living, the less 
competitive they become in the world economy. So now what happens is that we have 
to pay our workers so much to keep up with the cost of living; and then they (elite; 
government; corporations etc.) say screw the American worker; let’s go overseas now 
to get the cheap labour. 

The inflation the Federal Reserve has created has now allowed other countries to 
outcompete us. Other countries do not have to pay as much money as we have to pay 
to our workers to survive. So now we are not competitive anymore and we have lost 
our manufacturing base. We have lost our competitive edge. 

‘Freedom to Fascism” is a documentary that everybody should see. Russo and his 
team show the fraud of the income tax; they show how Judges put people into jail for 
no reason; they show the corruption of the justice system. They show how the Federal 
Reserve came into being and how it is controlling society and how all the central 
banks are working together through the bank of International Settlements, in 
Switzerland which is the central bank for all central banks and how all are working 
together to create this one world government; this one world order; which is what they 
are trying to do. 


The Deception of the Council of Foreign Relations (CFR) 


Russo was interested in joining the Council of Foreign Relations, but he found out 
from Rockefeller himself, that part of the end goal of the CFR is to get everyone 
RFID chipped. To control the whole society and have the elite people (bankers, 
government etc.) controlling the world. Russo asked Rockefeller “Do all the people in 
the CFR believe the way that you do?” Rockefeller said “No, no, no. Most of them 
believe they are doing the right thing. A lot of them believe it is better off being 
socialistic. We have to convince people that socialism is really capitalism.” Because 
America is becoming a socialistic country; it is a communist country today. 

Russo’s friendship with Rockefeller became one where they would share thoughts, 
ideas and philosophies and Rockefeller wanted Russo to become a part of what they 
were doing [enslavement agenda], and for Russo to become a member of the CFR; 
Rockefeller offered various business opportunities for Russo to get involved in the 
CFR and to not take up the fight or the battle that Russo had been taking up in the 
past. Rockefeller wanted Russo to drop the idea of helping the people; because “What 
was the point in Russo fighting for the people?” Rockefeller would question. 

Russo asked Rockefeller do all the people of the Council of Foreign Relations feel the 
same way you feel? Rockefeller said “A lot of them think they are doing the right 
thing, they think that socialism is the best way to go (but this form of socialism 
involves redistributing the wealth for the elites and not to everyone), they think that 
they are doing the right thing.” But the people at the (very) top they all know the truth 
of what is happening. (Therefore, the good people in the CFR are also under an 
illusion, and do not know that effectively they are working for evil men who have the 
overall goal to control the populace of the world). 
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So it is compartmentalised within the elite structure as well. All the people in the CFR 
-2000 to 3000 people like Dan Raddler —they don’t know what is going on--- they join 
the CFR because it is prestigious. They think it is good for business, it is good for 
this; they don’t know what is really happening —the evil that comes out of it —that is 
emanating out of it. 

In terms of the CFR, in terms of compartmentalisation, there are many good people 
which Russo believes are part of these organisations who do not even understand 
what these organisations are really about. For example, when Russo was in Germany, 
doing cancer treatment, there was a gentleman there who was visiting a friend of his 
with cancer. The gentleman visiting his friend was a member of the CFR, and him and 
Russo were talking and Russo showed him the movie (Freedom to Fascism (2006)); - 
-and he said, “Oh my god! I’m going to resign.” “I had no idea this is what the CFR is 
about”. He had no idea; he is just a nice guy, who thought he was joining a prestigious 
organisation. 

A lot of people join the CFR because they think it is a prestigious organisation; it will 
help them in business; make good business contacts etc. They do not have an 
understanding that the CFR is really about world domination. How they, and the 
Trilateral Commission, The Bilderberger [Group], the banks, all work together to 
control the people —a lot of them do not understand that. They do not see the big 
picture. They think: Oh the CFR is a prestigious organisation. I’ ll make this, Pll make 
that, and I can do business deals. It is just business to them. The CFR wants to get the 
people in there that have influence and power, and so they are part of that 
(enslavement agenda), and so they are not opposed to them. So the whole country is 
becoming the haves and the have not. You are getting the very, very wealthy and the 
middle class being destroyed and you are getting the poor people. 

In Russo’s words: “You can call the CFR what you like, but it is a criminal 
organisation. Run by criminals. But people do not think of it as a criminal 
organisation, because it has ‘class’; ‘style’; ‘prestige’; —and it is ‘respected’; so people 
do not look at it as being a criminal organisation. That is what a great job they have 
done.” 


Combining America, Mexico and Canada into one Country 


Imagine this... here you are in America, and they (elite) are combining American, 
Canada and Mexico into one country. The North American union. And the American 
people do not know anything about it. It is not even in the press. They would rather 
talk about Rosy O’Donnell and Donald Trump calling each other names than 
discussing the fact that we are merging into one country. This isn’t even reported. 

The fact of the matter happens to be, that tells you how controlled the media is. The 
elite control the media, and they control governments and they are all in bed together. 
Here you are combining American, Canada and Mexico into one country, and you do 
not see it in the press. You do not see it in the press. Why? This should be one of the 
top stories everywhere —and the elite are not worried about it. That tells you—there is 
the evidence that [media] it is controlled. They do not want the American people to 
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know what is going on, that is why they do not protect our borders. That is why we 
are losing our constitution, the very document that secures our freedoms. 


Russo’s Vision on How to Bring These People Down 


There is no question we are in tyranny, there is no question that the American citizen 
is no longer a free individual human being, to do the things that they wish to do. 
We’re slaves and it is getting worse. 

We are dealing with complete evil; and until the American people wake up and say, 
we do not want this evil in our country anymore and we want to come back to a 
country of decency and goodness, integrity and honour, we are going down that road 
and that is what it is going to take? It is going to take people to stand up and say we 
do not want to live in this kind of world anymore. I believe we should pull all of our 
troops out of Iraq, I believe we should leave other countries alone. Let other countries 
live their lives the way they choose to. Stop trying to spread ‘democracy’ around the 
world, which is the worst form of government there is anyway (because 51 percent 
rule over 49%), restore our republic to what it is supposed to be and go back to what 
the founding fathers gave us. Restore the republic. 

In Russo’s opinion: The populace must shut down the Federal Reserve System —and 
there has to be an uprising. There has to be an uprising. People have to stand up. One 
person cannot do it alone. You cannot do it alone. People do not seem to have the 
courage to do what they have to do. 

A lot of people in Hollywood know the truth, they do not want to stand up and speak 
about it; I know many of them have seen my movie (Freedom to Fascism (2006)) and 
they know I am right, and they want to talk about it because everybody is afraid. 
Everybody is afraid because they think that the money they get from the Federal 
Reserve is really money and they have a comfortable lifestyle and they are afraid of 
change. They are afraid to stand up for what is right, and until people are willing to 
stand up and have the courage to do what they need to do, it is not going to change; 
and hopefully we can affect change when people stand up and say “Hey, I’ve had 
enough”. 

We (the populace) have one advantage. They (elite) need us to cooperate. See, if we 
do not cooperate with them, they cannot win. They always need our cooperation with 
them to go along with their programs. They try to “sell us”. Democracy; this majority 
says this; believe in this; do this, do that; the war on terror; we have to be scared... 
They are always trying to do things to “sell to us” to go along with them, and once we 
learn not to cooperate with them; then we win the game. 

That is the point, do not cooperate with them, and do not go along with the program 
anymore. Stop it. Join forces, and bring freedom back to this country. It is going to 
take people who believe in freedom; The Constitution and the Founding Fathers, 
Thomas Jefferson, to make this country whole again, because right now it is in the 
grip of the evil ones, and the only way to stop that is for good men to stand up. 
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e We have to stop being scared. We have to do what is necessary to take back what is 
ours. We have to stop these bankers, these elite, full of liars, congressmen full of liars. 
They are destroying our borders. 

e So through these bankers, attempting to take over America, knowing that America 
was the freest nation on this earth, it was necessary for them to takeover America, 
take away gun rights, freedom to bear arms, and create a country where we become 
Slaves, because once they take over America, the rest of the world becomes a lot 
easier for them. And so by creating 9/11, an event to terrify the American people that 
we are being ‘attacked by terrorist’, you create a world where there is an enemy that 
can never be pinpointed. You can never win the battle. It is 100 year war — a never 
ending war on terrorism. So you are always fighting this war, and through the war on 
terrorism, through 9/11 which is the first lie, then you create the war on terrorism 
which is the next lie, then you create the war in Iraq through weapons of mass 
destruction, which is the next lie —so you get one lie, to the next lie, to the next lie, -- 
now it is going to be Iran the next lie —and sending more troops and insurgents into 
Traq. 

e Restore America’s Republic back to what it is supposed to be. Get the bankers out of 
our government. Get government to stop borrowing money from the banks. 
Government should make its own money; restore the Republic. Restore individual 
freedoms. That is what this country is about -and until we do that we are going to be 
Slaves. 

e You have to take away the creation of money away from the private bankers and you 
will solve 95% of your problems. 

e Americans, mobilise, stand tall, stand together, tell the government you are “Mad as 
hell!” Do not cooperate with the government do not accept a National ID card. Do 
everything in your power to restore freedom and your individuality back to America. 
Stop being a country run by the institutions for the institutions. Let’s go back to “We 
the people, by the people for the people”, as opposed to, we the institutions, by the 
institution, for the institution. Stand up for your individual rights. Stand up for the 
God leaders that are in each and every one of us! 


The Trans-humanist / Post Human Agenda 


Transhumanism is a cultural and intellectual movement that believes we can, and should, 
improve the human condition through the use of advanced technologies. One of the core 
concepts in transhumanist thinking is life extension: through genetic engineering, nanotech, 
cloning, and other emerging technologies, eternal life may soon be possible. Likewise, 
transhumanists are interested in the ever-increasing number of technologies that can boost our 
physical, intellectual, and psychological capabilities beyond what humans are naturally 
capable of (thus the termfranshuman) (Anthony 2013). Transcranial direct current 
stimulation (tDCS), for example, which speeds up reaction times and learning speed 
by running a very weak electric current through your brain, (Anthony 2012) has already been 
used by the US military to train snipers. On the more extreme side, transhumanism deals with 
the concepts of mind uploading (to a computer), and what happens when we finally craft a 
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computer with greater-than-human intelligence (the technological singularity) (See: “How to 
create a mind, or die trying”, Hewitt 2012) (Anthony 2013). 


Moreover, put simply, “posthumanism” can be defined as that condition in which humans 
and intelligent technology are becoming increasingly intertwined (TheNanoAge 2015). For 
readers interested in learning more about the posthuman / transhuman agenda see BT Soul 
Catcher 2025 (BEAMS 2007); Avatar Project 2045 (2045 Initiative 2015; Borghino 2012) 
and Mind Clone Robot (Bloomberg Business 2015; RT 2015) which have all been disclosed 
as methods of transferring the human consciousness to a computer. 


The Phases of Sleep and Rapid Eye Movement (R.E.M) Sleep 


Sleepers pass through five stages of sleep: 1, 2, 3, 4, and REM (rapid eye movement) sleep. 
These stages progress cyclically from stage | through REM then begin again with stage 1. A 
complete sleep cycle takes an average 90 to 110 minutes (Sleepdex 2015). In other words, 
after falling asleep, it takes approximately 90-110 minutes to enter REM sleep. 


Stages 


Waking REM Sleep NREM Sleep 


Light Sleep 
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Deep Sleep 


Stage 0 Stage R 
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Image 1: Stages of sleep. Source: Slee pdex: (2015) 
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Any sufficiently advanced technology is indistinguis hable from magic. 
Arthur C. Clarke 


REM Sleep 


Most dreaming occurs during Stage Five, knownas REM. REM sleep is characterized by eye 
movement, increased respiration rate, and increased brain activity. REM sleep is also referred 
to as paradoxical sleep because, while the brain and other body systems become more active, 
your muscles become more relaxed, or paralyzed. Dreaming occurs because of increased 
brain activity, but voluntary muscles become paralyzed. Voluntary muscles are those that you 
need to move by choice, for example, your arms and legs. Involuntary muscles are those that 


include your heart and gut. They move on their own (Sleepdex 2015; Walcutt 2013). 


Rapid eye movement, or REM sleep, is when you typically dream. You may have images 
float by in earlier stages, particularly when you are going through Alpha or Theta (brain 
waves), but the actual dream state occurs in REM (Walcutt 2013). 


This period of paralyzation is a built-in protective measure to keep you from harming 
yourself When you are paralyzed, you can’t leap out of bed and run. Do you ever feel like 
you can’t escape during a dream? Well, the truth is, you can’t. You can breathe, and your 


heart is working, but you really can’t move (Walcutt 2013). 


The reader is also advised to see the Horizon documentary “Why Do We Dream?” (BBC 
Horizon 2009). This video is available, on YouTube, and details sleep, the phases of sleep, 
REM sleep, the period of paralysation and more. 


Current Advances in Technology 


This is a section some readers may have difficulty with, because reading about these current 
technologies alone, one cannot help but feel that such technologies described below sound 
like the stuff of science fiction and fantasy -although they have been corroborated through 
public drip- feed disclosure (explained below). Nevertheless, I urge the reader to keep in mind 
Arthur C. Clarke’s quote (above), as well as Phil Schneider’s testimony regarding the 
advancements of military technology in comparison to the general public’s technology (for 
every 12 months, military technology outstrips the technology the public is accustomed to by 
a rate of 44 years). Moreover, for the reader who finds difficulty understanding the 
technologies described below, seek the supporting articles / videos. 
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Memory Suppression Technologies 

Memory suppression technologies are any scientifically advanced technologies which are 
used to suppress memory. Examples of how memories can be suppressed can be found by 
reading Winter’s (2014) article which details how memories can be suppressed using light; 
and Greenberg’s (2013) article which discusses memory suppression through gene / chemical 
modification. 


Mind-Voice Technology 

Mind-voice technology is an advanced technology which is capable of reading, listening, 
hearing or broadcasting your inner voice / thoughts. Examples of articles which discuss mind- 
voice technology are: Prigg (2014) details software which can read the inner voice; and New 
Scientist (2014) which also discusses a brain decoder which can eavesdrop on one’s inner 
voice. 


H.A.A.R.P. Technology 

The High Frequency Active Auroral Research Program (HAARP) is a radio transmitting 
system that can bounce signals off the ionosphere (a region of the Earth’s upper atmosphere 
60km (37 miles) to 1000km (620 miles) altitude) and back to earth to probe deep into the 
earth or sea, its proponents say. The system could locate minerals or communicate with 
submarines. (Begich & Manning 1997; Sheen, Begich & Robbins 2005). 


HAARP can also: 


e Disrupt human mental processes. 

e Knock out all global communications systems. 

e Manipulate global weather. 

e Change weather patterns over large areas. 

e Interfere with wildlife migration patterns. 

e Hurt ecosystems. 

e Negatively affect your health, moods, and mental states. 
e Unnaturally impact the Earth’s upper atmosphere. 
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This illustration (below) shows the ionosphere's relationship to the Earth. The illustration 
appeared in the HAARP Environmental Impact Statement on page 10-125 of Volume II. 
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Image 2: The ionos phere's relationship to earth. S ource: (Begich & Manning 1997) 


The ionosphere protects the earth HAARP (High frequency Active Auroral Research 
Program) is made to beam more than 1.7 gigawatts (billion watts) of radiated power into the 
ionosphere -the electrically charged layer above Earth‘s atmosphere. Put simply, the 
apparatus is a reversal of a radio telescope - just transmitting instead of receiving. It will boil 
the upper atmosphere. After disturbing the ionosphere, the radiations will bounce back onto 
the earth in the form of long waves which penetrate our bodies, the ground, and the oceans. 


HAARP represents a technology which could lead to a new class of weapons that could 
change our world profoundly - an all-purpose military tool If misused, the tool could mess 
up the weather. It could be used against humanity in a way that would change what people 
think, believe and feel. It could be used for good or evil, just as a harp can produce the music 
of Mozart or the melody of a death march. 


H.A.A.R.P. and Weather Control 


e “The theoretical implication [of Dr. Robert Helliwell and John Katsufrakis of 
Stanford University in 1974] suggested by their work is that global weather control 
can be attained by the injection of relatively small 'signals' into the Van Allen belts 
(radiation belts around Earth) - something like a super-transistor effect” said Frederic 
Jueneman. 

e Yes. The weather can be controlled using HAARP technology. 
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e A series of weather disasters began in 1960, according to a CIA report mentioned in 
the editorial, but at the time climatologists couldn‘t look ahead and see that droughts, 
floods and abnormal temperatures would continue beyond that decade. As if natural 
disasters weren‘t bad enough, the CIA reported that national governments were 
already able to manipulate weather for military purposes [using HAARP technology]. 


As far back as 1958, the chief White House advisor on weather modification, Captain 
Howard T. Orville, said the U.S. Department of Defence (DoD) was studying ways to 
manipulate the charges of the earth and sky and so affect the weather by using an electronic 
beam to ionize or deionize the atmosphere over a given area. In 1966, Professor Gordon J. F. 
MacDonald, associate director of the Institute of Geophysics and Planetary Physics at the 
University of California, Los Angeles, was a member of the President’s Science Advisory 
Committee, and later a member of the President's Council on Environmental Quality. 


Gordon J. F. MacDonald published papers on the use of environmental control technolo gies 
for military purposes. MacDonald made a revealing comment: —The key to geophysical 
warfare is the identification of environmental instabilities to which the addition of a small 
amount of energy would release vastly greater amounts of energy. MacDonald had a number 
of ideas for using the environment as a weapon system and he contributed to what was, at the 
time, the dream of a futurist. When he wrote his chapter, —“How to Wreck the Environment” 
for the book “Unless Peace Comes” he was not kidding around. 


In the text MacDonald describes the use of weather manipulation, climate modification, polar 
ice cap melting or destabilization, ozone depletion techniques, earthquake engineering, ocean 
wave control and brain wave manipulation utilizing the planet‘s energy fields. He also said 
that these types of weapons would be developed and, when used, would be virtually 
undetectable by their victims. He was not some wire haired fanatic when he made these 
observations in 1966 -he had the credentials of a world recognized scientist. What his 
futuristic concepts became, are the things which projects like HAARP are made of... 


H.A.A.R.P. and Mind Control 


e Radio frequency radiation, acting as a carrier for extremely low frequencies (ELF), 
can be used to wirelessly entrain (adjust) brain waves. 

e We are talking about very, very low power requirements. The trick for influencing 
brain activity is in the combination of frequency, power level and wave form. 

e As Dr. Patrick Flanagan, one of America’s most gifted inventors noted in an 
interview, the HAARP project could be not only the biggest ionospheric heater in the 
world, but also the biggest brain-entrainment (brain adjustment) device ever 
conceived. 

e According to HAARP records, when the device is built to full power it can send very 
low frequency (VLF) and extremely low frequency (ELF) waves using many wave 
forms at energy levels sufficient to affect the mental states of entire regional 
populations. 
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The HAARP transmitting system could be used unintentionally or intentionally to 
alter mental functions. 

If HAARP is tuned to the right frequency, using just the right wave forms, mental 
disruption throughout a region could occur intentionally or as a side effect of the radio 
frequency transmissions [in other words: “mind contro!’’]. 


RFID Technology 
Radio Frequency Identification (RFID) microchips are microchips that can be directly 
imbedded into human flesh. This section discusses the dangers of RFID chips. See Rense 
(2001) for full review. 


RFID technology links the brains of people via implanted microchips to satellites 
controlled by ground-based super-computers. 

Today they are small enough to be inserted into the neck or back, and also 
intravenously (through a vein) in different parts of the body during surgical 
operations, with or without the consent of the subject. It is now almost impossible to 
detect or remove them. 

Implanted human beings can be followed anywhere. 

Today's microchips operate by means of low-frequency radio waves that target them. 
With the help of satellites, the implanted person can be tracked anywhere on the 
globe. 


RFID Technology and the Medical Profession 


One reason the dangers of implantable microchip technology has remained a state 
secret is the widespread prestige of the psychiatric DIAGNOSTIC STATISTICAL 
MANUAL IV produced by the U.S. American Psychiatric Association (APA), and 
printed in 18 languages. Psychiatrists working for U.S. intelligence agencies no doubt 
participated in writing and revising this manual. This psychiatric "bible" covers up the 
secret development of Mind Control technologies by labelling some of their effects as 
symptoms of paranoid schizophrenia. 

The Psychiatric Diagnostic Statistical Manual (DSM) for mental disorders has been a 
brilliant cover up operation in 18 languages to hide the atrocities of military and 
intelligence agencies' actions towards their targets.) THE MANUAL LISTS ALL 
MIND CONTROL ACTIONS AS SIGNS OF PARANOID SCHIZOPHRENIA. 

If a target is under surveillance with modern technology via TV, radio, telephone, 
loudspeakers, lasers, microwaves, poisoned with mind altering drugs via air-ducts, 
giving familiar smells which cause headache, nausea and so forth, if s/he claims 
her/his clothes are poisoned, her/his food or tap water as well --- all medical schools 
teach their students that the person is paranoid, ESPECIALLY if s/he believes 
intelligence agencies are behind it all. 

Never is the medical profession told that these are routine actions all over the world 
by intelligence agencies against their targets. Thus, victims of mind control are falsely 
considered mentally ill and get no help since they are not believed and their suffering 
is doubled by misinformed health professionals. 
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Further Implications of RFID Technology 


e How many people realize what the implications of implantable chips actually mean? 
It means total loss of privacy and total outside control of the person's physical body 
functions, mental, emotional and thought processes, including the implanted person's 
subconscious and dreams! For the rest of his / her life! 

e It sounds like science fiction but it is secret military and intelligence agencies’ mind 
control technology, which has been experimented with for over half a century (since 
1950s). Totally without the knowledge of the general public and even the general 
academic population. 

e Supercomputers in Maryland, Israel and elsewhere with a speed of over 20 BILLION 
bits/sec can monitor millions of people simultaneously. In fact, the whole world 
population can be totally controlled by these secret brain-computer interactions, 
however unbelievable it sounds for the uninformed. 

e Neuro-electromagnetic involuntary human experimentation has been going on with 
the so-called "vulnerable population" for over 50 years, in the name of "science" or 
"national security" contrary to all human rights. It happens today in the USA, Japan, 
and Europe. With few exceptions, the mass media suppresses all information about 
the entire topic. 

e Only increased public awareness of the microchip implants, thei frightful 
consequences to privacy by influencing of individuals' thoughts and actions, causing 
people to become biological robots with physical and emotional pain whenever the 
supercomputer technician so wishes, is enough reason to refuse to take the microchip 
into your body for whatever reason. 

e It is the biggest threat to humanity and the most sinister plan to enslave the human 
race forever. 


If you have a choice and want to remain a normal human being with privacy, DO NOT have 
your children implanted NOR yourself implanted with RFID microchip(s) (or any other type 
of implantable microchip). Otherwise your vision, hearing, sensing, thoughts, dreams and 
subconscious will be influenced by an outsider, who does not have your best interests in 
mind. For the rest of your life! 


Mind Control: MK Ultra Technology 

MK Ultra today has evolved from the 1950s variation of mind control (MK Ultra 
Compendium 1980), whereby drugs such as LSD, and interrogation were used as methods to 
weaken the mind of the individual to force confessions through mind control. Today, mind 
control is achieved through the implantable microchip (mentioned above; Rense 2001). 


e The brain functions of an implanted person can then be remotely monitored by 
supercomputers and even altered through the changing of frequencies. 

e Once implanted, the U.S. National Security Agency's (NSA) 20 billion bits / second 
supercomputers could now "see and hear" what you are experiencing with a remote 
monitoring system (RMS). 
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e Every thought, reaction, hearing and visual observation causes a certain neuro logical 
potential, spikes, and patterns in the brain and its electromagnetic fields, which can 
now be decoded into thoughts, pictures and voices. MK Ultra technology is therefore 
capable of Mental Video and Audio Projection, as well as Artificial Telepathy. 

e The mass media have not reported that an implanted person's privacy vanishes for the 
rest of his or her life. S/he can be manipulated in many ways. Using different 
frequencies, the secret controller of MK Ultra technology can even change a person's 
emotional life. S/he can be made aggressive or lethargic. Sexuality can be artificially 
influenced. Thought signals and subconscious thinking can be read, dreams affected 
and even induced, all without the knowledge or consent of the implanted person by 
using MK ultra technology. 

e Memory suppression technologies are used in conjunction with MK Ultra technology, 
which enables the programmer to control certain memories the victim remembers. 
The use of memory suppression technologies and MK Ultra technology allows the 
programmer to reinforce behaviour and elicit specific conditioned responses. 

e Mind control techniques, such as MK Ultra, can be used for political purposes. The 
goal of mind controllers today is to induce the targeted persons or groups to act 
against his/her own convictions and best interests. Zombified individuals can even be 
programmed using MK Ultra technology, to murder and remember nothing of their 
crime afterward. 

e The goal of mind control, using MK Ultra technology is to program an individual to 
carry out any task against thei will and self-preservation instinct and to control the 
absolute behaviour and thought patterns of the individual. The purpose of mind 
control, using MK Ultra technology is to disrupt memory, discredit people through 
unusual behaviour, to make them insane or to commit suicide or murder. 


See Mind-Computer (2012) which discusses how artificial telepathy is achieved. Artificial 
telepathy, also known as ‘brain to brain communication’, is also possible using MK Ultra 
technology. Furthermore, review: Jim Cristea (2009); Berkeley News (2011); UC Berkeley 
Campus Life (2011) CTForecaster (2013); nature video (2013) and Stromberg (2013). The 
above mentioned articles and videos describe, demonstrate, and corroborate how audio and 
video projection of the brain is achieved; how dreams can be recorded and projected digitally; 
how the brain can be scanned to reveal hidden information personal to an individual; and 
what a person’s underlying intentions are, by using brain scans. Moreover, the articles and 
videos mentioned above confirm the functionalities of MK Ultra technology. 


Furthermore, when our brain functions are connected to supercomputers by means of RFID 
technology, MK Ultra technology and other implantable microchips, it will be too late for 
protest. This threat can be defeated only by educating the public, using available literature on 
biotelemetry (electronic equipment that receives signals from radio transmitters) and 
information exchanged at international congresses. 
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Human Cloning 

There are currently five different types of clones, concealed from public knowledge. There 
are Mark 1 clones; Mark 2 Clones; Mark 3 Clones; and Mark 4 clones and reanimated clones. 
Moreover, there are two types of cloning techniques: duplication cloning and replication 
cloning. 


Mark | clones are REM sleep driven clones. However, the technology used for Mark 1 clones 
causes many side effects and therefore Mark 1 REM sleep driven clones are no longer a 
preferred choice. 


Mark 2 clones are also REM sleep driven clones. Mark 2 clones have fewer side effects than 
Mark 1 clones, and therefore Mark 2 clones are currently the preferred method for REM sleep 
driven clones. 


Mark 3 clones are independent clones which operate on microchip containing the entire 
consciousness of an individual. 


Mark 4 clones are also independent clones, operating on a microchip which contains the 
entire consciousness of an individual and is an advanced version of a Mark 3 clone. 


These independent clones (Mark 3 and Mark 4) have a lifespan of 6 months to 12 months and 
require adjustments after this period to run efficiently once more. Without these adjustments, 
their functionality weakens. 


To “reanimate” means “to restore to life; resuscitate; revive”. Consequently, reanimated 
clones are clones which are genetically identical to that of a person who once lived. 


Replication cloning is what the public is most familiar with. Replication cloning involves 
giving birth to a genetic identical of an original where the newborn starts life off as a baby 
and matures. The newborn is referred to as a clone. 


However, duplication cloning is a current concealed advanced from of cloning, and it 
involves taking as little as two cells from an individual, adding a constant electrical charge to 
the cells until a complete human being is formed. 


Duplication cloning is similar to the process of regenerative medicine as demonstrated by Dr. 
Stephen Badylak’s video “How to grow a New Fingertip” (CBS 2008; Science Channel 
2014) where Badylak states: ‘A whole human canbe grown within 9 months.’ On average it 
takes 5 months to grow a duplicate clone of an original by means of advanced scientific and 
technological regenerative procedures. 
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Cloning Centre and Cloning Technology 


A cloning centre is a place where clones are produced. Cloning technology are the 
advancements in medicine, science and technology used to produce duplicate and replicate 
copies of originals. 


Drip Feed Disclosure and Evaluative Conditioning 
Drip Feed Disclosure 


Drip feed disclosure is the process of supplying information but in small amounts overtime. 
Drip feed disclosure is also the process of revealing information slowly overtime, possibly 
telling lies to conceal certain aspects of the truth until the source administering the drip feed 
disclosure has adequate time to let out the truth in a slow and controlled way, thereby 
delaying the betrayed partner (in this disclosure, the public) from having the “complete truth” 
for some time. 


Drip feed disclosure is also a method to gauge public reaction used by governments, the 
media, multinational corporations and organisations as well as high ranking officials to “test” 
whether the general public is acceptant of the concealed information or not. When the public 
reacts favourably to the drip feed disclosure, more information is revealed and made public, 
and it appears to the unsuspecting observer that the people involved in making the disclosure 
are taking positive steps towards a favourable goal for all. However, when the public reacts 
adversely; information contradicting the drip feed disclosure is presented, and an expert is 
presented to the public who voices the concerns of the general public, and therefore it appears 
that the opinions of the public have been noted and research and development will not 
continue in the initial stated direction. Nevertheless, the truth remains concealed and research 
and development continues despite the aversions of the public. 


Examples of drip feed disclosure involve articles such as mind uploading / downloading 
(BEAMS 2007), Mind Clone Robots (Bloomberg Business 2015; RT 2015), The 2045 Avatar 
Project (2045 Initiative 2015; Borghino 2012). I am here to tell you that I have been a spy for 
over 30 years and such technological accomplishments which are posted under trans- 
humanism / post-humanism genre have been realised many years ago and are available 
today. They are just concealed from the public. 


Furthermore, Dolly the sheep was announced as the first publicly cloned mammal (Animal 
Research 1996), but how many readers can say they know that, four years later, a monkey 
(BBC News 2000), our closest primate, was cloned? This is publicly disclosed knowledge, 
but I suspect not many people know of a cloned monkey four years after Dolly. This is 
because there was such a worldwide adverse reaction to genetic cloning when Dolly was 
made public, that the disclosure of the cloned Rhesus monkey (BBC News 2000) was not 
made public knowledge ona grand scale. 
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Evaluative Conditioning 

Evaluative conditioning is defined as a change in liking, which occurs due to an association 
with a positive or negative stimulus (see De Houwer et al., 2001). Simply put, this means that 
our preferences for brands, products, people and other things can be influenced and even 
modified by the presence of something we like or dislike strongly (Hale 2012). 


In many settings, a neutral stimulus, called a “conditioned stimulus”, often coincides with 
some desirable or undesirable object, called the unconditioned stimulus. An unknown brand, 
for example, might appear in a commercial that also depicts a happy child. Over time, stimuli 
that often coincide with desirable objects are perceived more favourably, whereas stimuli that 
often coincide with undesirable objects are perceived less favourably--called evaluative 
conditioning (De Houwer, Thomas, & Bauyens, 2001; Walter, Nagengast, & Trassilli, 2005; 
Moss 2009). An “unconditioned response” is a response to a neutral stimulus we have no / 
little control over. It is a natural automatic response. 


In other words, our preferences for liking or disliking brands, products etc. (the neutral 
stimulus) can be influenced by embedding (implicitly placing) the brand etc. (neutral 
stimulus) with positive or negative associations. Overtime our conditioned response becomes 
one of conditioned favourable or negative response towards the brand, product etc. (neutral 
stimulus) when we are faced with the brand, product etc. at a future date. Our preferences 
have been guided overtime. Evaluative conditioning can change our preferences when carried 


out subliminally or implicitly; it does not have to be explicit. 


In media; music; movies; and other forms of popular culture and entertainment, images and 
symbols (of stimuli which cause undesirable consequences) are embedded subliminally and 
implicitly and are paired with positive associations as a formof evaluative conditioning, This 
causes individuals who have no preconceived judgements of the stimulus to be guided to 


have positive associations with a stimulus which causes undesirable consequences. 


In popular culture; media; advertisements; movies; music and other forms of entertainment, 
evaluative conditioning is used as a method of hinting (that something is wrong); showing off 
of power (ie. nothing can be done to stop the negative stimulus) and as a form of gloating 
(ze. we’ve pulled off the negative stimulus / we are pulling it off). In over the 30 years I have 
been a spy, I have witnessed methods of evaluative conditioning used to hint, show off 
power, and gloat more often than not, and evaluative conditioning is not used just to guide 


social order. 
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The fortunate aspect is that once a person learns that his / her preferences are being guided by 
methods of evaluative conditioning, in order to influence the person to have positive 
associations with negative stimuli (or feel powerless towards the negative stimuli); and that 
the stimulus (brand / product) does in fact cause undesirable consequences —then the ‘spell’ is 
broken. The person can now choose how he or she responds to the brand etc. Usually, once 
all is known: a negative stimulus is associated with negative associations; despite it being 


portrayed as positive through evaluative conditioning. 


Consciousness Transfer 


Consciousness is defined as ‘the state of being aware of and responsive to one’s 
surroundings; a person’s awareness or perception of something” (Dictionary Reference 
2015). Consciousness can also be described as: individual awareness of a person’s unique 


thoughts, memories, feelings, sensations and environment (Cherry 2015). 


John Locke (1632-1704) was an English philosopher, Oxford academic and medical 
researcher who argues that it is sameness of consciousness rather than sameness of substance 
that constitutes personal identity. Consequently, if the psychological life is transferred from 
the body of a prince to the body of a cobbler (shoe mender), Locke argues, the resulting 
person will be the prince and not the cobbler. He would be responsible for the prince’s 
actions and not the cobbler’s; those who were close to the prince could continue their 
relationships with him but those who had relationships with the cobbler could not, and so on 
(Schechtman 2012, p.334). Moreover, basic Lockean intuition has proved to be that 
“consciousness transfer” can be thought of as the feat in which the person moves from one 
body into another (Schechtman 2012, p.334). 


Consciousness transfer can also be thought of as the process of transferring or copying the 
mental content (including long-term memory and “self’) from a particular brain and copying 
it to a computational device; artificial body or avatar body such as that of a robot or clone 
version of the original. The computation device, robot or the clone, will then respond 
essentially the same way as the original brain (as suggested by Lockean theory on 
consciousness transfer) and therefore the computational device, robot or clone experiences 
having a conscious mind and essentially the behaviour of the computational device, robot or 


clone, can be attributed as belonging to that of the original. 
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It is OF MONUMENTAL IMPORTANCE that the reader understands the above statement 
regarding consciousness transfer is a method of CURRENT concealed advances in 
technology and not a concept relegated only to the genre of science fiction. At the very least 
the reader should be open to the possibility of consciousness transfer and the implications of 
consciousness transfer, in order to truly begin to understand the extent to which current 


concealed advances in technology are used to commit monstrous crimes. 


I understand the above sounds unsettling, but there are also many wonderful concealed 
advances in technology (detailed in the disclosure section). The marvels in technological 
feats and human accomplishment will be released for the benefit of mankind once the world 
learns about the monstrous crimes which are committed against the them, and the earth, 
through the use of highly concealed technological advances and the good people of the world 


band together to put an end to the tyranny around us. 


Now is also a good time to remind the reader that if military technology advances by a rate of 
44 years for every 12 months which passes, then since 1945 military technology has 
advanced by a rate of more than 3000 years compared to the technology the public is 
currently accustomed to (44 times 70 = 3080). Now ask yourself honestly, in 3000 years 
from now (the year is 5015) don’t you think humans will have been capable of developing a 
method which allows them to transfer their consciousness from one body to the next and 
more? 


I am here to tell you that I have been a spy for over 30 years and that from the intelligence I 
have gathered over the years it has been illustrated to me countless times that consciousness 
transfer is indeed fact and currently exists. Consciousness transfer has been achieved since 
1945, although this accomplishment in human advancement (and more) is concealed from 
public knowledge. Moreover, consciousness transfer is a highly advanced form of concealed 
technology used by high ranking members of society to commit unspeakable crimes against 
the public. 


Furthermore, for the reader who wishes to understand how consciousness transfer is possible, 
see Petkova and Ehrsson (2008) and Ehrsson (2013). In the video Professor Henrik Ehrsson 
(2013) demonstrates: 


1) Consciousness transfer from one body to the next (owning another body other than 
ones original) 

2) Physiological evidence for owning the new body. In other words when consciousness 
has been transferred and the person perceives the new body as that of his or her own; 
when the new body is threatened as the mannequin (new body) was in the experiment, 
individuals still perceived the mannequin body as that of their own and became 
frightened (displayed biological and physiological responses). 

3) Visual perception and stimulation causes us to perceive ownership of a new body. 

4) The new body we inhabit must be similar to that of our own (it does not matter 
whether the new body is smaller or larger than our original so long as_ the 
measurements are proportional) for consciousness transfer to occur. 
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5) That it is possible for consciousness to be transferred to another person’s body and 
have (or perceive) ownership of other person’s body while being localised in your 
own body. In other words, dual consciousness is possible. 


Petkova and Ehrsson’s (2008) and Ehrsson’s (2013) research gives one of the clearest 
publicly disclosed explanations of consciousness transfer and I urge the reader to watch the 
video in order to better understand my disclosure. One of the main findings from his research 
is that perception is not rigid; and perception does shape reality. Sight and synchronous 
(going on at the same time) stimulation can, and does alter the brains perception of reality. 
Sight and synchronous stimulation activates certain parts of the brain (the sensory parts of the 
brain and the motor (movement) parts of the brain). The match between the two (sight and 
stimulation) “convinces” the brain that “hey, I’m no longer in this body; I’m in that one or 
that I have a third arm (although it is a false limp) etc. Accordingly, “perception is reality”. 


Disclosure: Save the Victims through your Diligence 

I’ve done my best to preface this information as logically, sequentially and methodologically 
for the reader as possible. I have stated what the law is on ‘whistle blowing’; I have given 
references and definitions where appropriate and I have provided many sources in order for 
the reader to research, corroborate, and better understand my disclosure, so that he or she 
becomes compelled to help me and victims like me, defeat tyranny and save the future of 
mankind; therefore if there are any areas of my disclosure which still appears suspect —and I 
understand, after all my efforts things may still not appear clear to some readers because we 
are dealing with highly advanced concealed technologies which are not available in the world 
the general public lives in; and therefore it is difficult to fathom and furthermore conceive 
that men can be so evil to their fellow humans through the use of advances in science and 
technology. Nevertheless, I promise you, I have no reason to lie, I am victimised daily 
because of these technologies, and therefore my only option is to tell the truth, and nothing 
but the truth so that the people of the world can put an end to this grave injustice. 


For the reader who still finds it difficult to accept my disclosure after first read, I want you to 
do two things: 


1) Give me the benefit of the doubt. I am asking you to do this because as I stated earlier, 
one of the hardest things to do as a victim of abuse is to come forward about the abuse you 
have suffered. It is even more heartbreaking when nobody believes you. Consider all the 
victims of paedophiles you have heard about on the news. I cannot speak for their individual 
cases but I can attest to the fact it affects my mental psyche beyond comprehension; there is 
nothing worse than being ignored and that nobody believes you. So on that premise, please 
give me the benefit of the doubt, because I’m sure the majority of good human beings out 
there will feel worse when it is proven that I ama victim of severe abuse and you ignored me, 
when you could have done everything in your power to save me. 


2) Set out on a genuine quest to debunk my disclosure. If my disclosure appears suspect to 
you to begin with, then set out on a genuine and investigative quest to debunk my disclosure 
because, if my disclosure initially appears circumspect to believe, then I should be proven 
false within minutes of your research of my disclosure, because even professionals make 
mistakes. There will be something about the disclosure which will just not ‘add up’. 
However, when a person is telling the truth, then it is very difficult to debunk that person. 

I promise you, it will be worth your time to know the real truth about the world, simply 
because the truth is liberating. 
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I would also like to remind you that the truth about the world has been hidden from the public 
for many decades, therefore when you do hear the truth of course it is going to sound absurd 
to begin with; but keep an open mind and pursue till you know what truth is; because “to 
“know” is to understand with certainty”. 


Words of Inspiration: Personalized from a Theoretical Physicist —Thomas 


Campbell 


The following gives an introduction to many aspects which occur in this world behind closed 
doors or in plain sight depending on how familiar the reader is with the topics. Evidently, a 
lot of what is written predominantly affects the people of the world and it is time the people 
of the world stood up and reclaimed their world. I cannot stress this importance enough! The 
disclosure is also a basis which explains many of the anomalies which exist in the world 
today. I apologise in advance if the disclosure is too shocking to be believable (initia lly) and 
it shakes the foundations of your belief systems... but as I’ve said, rather than lash out at the 
information, you must question your own belief system... and probe into the mechanisms 
which have influenced you to adopt your current belief system... only then does the shock 
subside... and you can move forward with an open mind through investigation, which should 
lead you to either corroborate or debunk the disclosure. Keep in your heart: scepticism, 
optimism and open mindedness (Campbell 2008). Scepticism keeps you from believing 
fallacies. It keeps you from falling into that which you have not yet proven for yourself. 
Scepticism is a requirement for breakthroughs. Optimism gives you the ability to give merit 
to that which you have not yet proven for yourself and Open Mindedness gives you the 
ability to “see” that which has not yet been proven. 


The Science of Hidden Consciousness 


Furthermore, “Consciousness Science Kept Hidden” (YesEthan 2013) illustrates: 


e “The heart is an electrical organ. It produces by far the strongest form of bio 
electricity in our body; up to 40-60 times stronger than the second most powerful 
source —which is the brain. This electrical energy travels through every single cell in 
our body and in a sense, binds the cells together. The bio-electricity field is strong 
enough that it can even be detected outside of the body; out into space; beyond the 
skin. It is very measurable electromagnetic energy, much like radio waves. What we 
found is that the heart produces an electromagnetic field that surrounds our entire 
body 360 degrees; and it can be detected about 3-4 feet with megatron meters outside 
of the body. Researchers at the medical facility in Kansas —say they have detected it 
10-12 feet. So regardless of how far it goes, what is interesting is that we produce this 
electromagnetic field which can be detected; it can be measured, with sensitive 
mainstream medical equipment.” -Howard Martin (co Author) “The Heart Math 
Solution” 

e Scientific studies have shown: that the heart is not only the most powerful centre in 
the body, it is the most intelligent and has the ability to receive precognition 
(knowledge ofa future event or situation, especially outside one’s normal sense of 
perception). If we can create coherence with our heart and mind centre we can access 
our intuition more frequently. 
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When you read my disclosure, remember that it is the heart and NOT the brain which is the 
most powerful centre in the body; the heart is the most intelligent; it has the ability to receive 
precognition and intuition about a future event, before it actually occurs; therefore if you 
find that your heart is in resonance with the themes I disclose; do not fight it with the ego of 
the mind; when our egos get in the way it overrides our heart’s intuition; your heart is capable 
of discerning the truth of an event before your brain becomes conscious of it; by all means 
listen to your heart, and allow your brain to naturally develop its intuition. It will be the 
coherence between your heart first, and then your mind centre which will allow you to access 
your intuition. 


Make an effort and reach your own conclusions to the point where you feel comfort in the 
fact that you KNOW the information contained in this disclosure is indeed factual. This will 
be the point you will have become empowered with golden truth and compelled to fulfil your 
duty as a human being and also spread the truth far and wide. Yes, we are all living in very 
interesting times. 


Disclosure: Donald Marshall’s Message to the World 

My name is Donald Marshall. I have been cloned by a large secretive cult know as “The 
Freemasons” and “The Vril Society” and “Scientologist” together called the Illuminati. For 
readers unfamiliar with The Illuminati see “The New World Order” (1990) by A. Ralph 
Epperson and Appendix C in this document; an introductory guide to the Illuminati and their 
agenda for the world is presented. 


Furthermore, I have to tell you that human cloning has been done since 1945. Now is also a 
very good time to recall Phil Schneider’s comment (Schneider was a Geologist and Engineer 
who worked on black projects and Deep Underground Military Bases (DUMBs)): “That for 
every 12 months which passes, military technology advances by a rate of 44 years compared 
to the technology the public is currently accustomed to” (Schneider 1995; 1996; Open Minds 
2011). George Green (a former Financier affiliated with U.S. Presidential candidates) also 
attests to the fact that humans have been cloned since 1938 (Green 2008a; 2008b). Therefore 
if we take 1945 as a base year, then military technology or hidden technology has advanced 
by the rate equivalent to 3080 years than the technology the general public is currently 
accustomed to (2015 — 1945 = 70 years; 70 multiplied by 44 = 3080). So yes, humans have 
been cloned since 1945 and continue to be cloned today and that current hidden technology in 
the year 2015 is as much as 3000 years ahead of the technology the public is currently 
accustomed to. I'll repeat myself because it is very important the reader understands the 
above statement, even if, the rest of the disclosure is hard to fathom after first read. The two 
most important things to keep in mind are: 

1) Humans have been cloned for over 70 years (since 1945); 

2) Present hidden technology is more advanced -as much as 3080 years more advanced- than 
what the public is currently accustomed to and technology continues to advance at an 
incredible rate. 


The Two Types of Cloning Techniques 


Now there are two different types of cloning techniques, there is replication cloning and 
duplication cloning. Replication cloning is the type of cloning the public has generally heard 
of. Replication cloning involves taking the nucleus (the DNA) out of a donor egg, and 
replacing it with new DNA from the person to be cloned. After a few days the resulting 
embryo can be implanted for pregnancy. The newborn starts life off as a genetic copy of an 
original. 
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Duplication cloning, on the other hand, is the second hidden method and type of cloning 
where the DNA from the person is grown ina big thick tank full of (salty) water. It involves a 
method of regenerative technology where the cells are agitated and agitated and over the 
course of 5 months, a fully formed duplicate clone body of an original is developed. The 
Illuminati used to have to use a tissue sample from the original or the cells from women’s pap 
smears because this contained rich cells to make duplicate clones; they also used children’s 
foreskins which were discarded at the hospital that got removed. That is what happened to 
me. I had my foreskin removed at age 4 —and by age 5 the Illuminati grew duplicate clones of 
me. Now the Illuminati say they have upgraded the technology since 2000 and now all they 
need is blood from the original. They then agitate the blood cells over and over again through 
regenerative technology, until a fully formed duplicate clone body of an original is produced. 
For readers who are unfamiliar with regenerative procedures, see Dr Stephen Badylak’s video 
on “How to grow a new fingertip” (Science Channel 2014) and Carmichael (2013) which 
discuses how scientists cloned a mouse from a blood sample (this is another example of drip- 
feed disclosure). Regenerative science and medicine (CBS 2008) does work; I’ve seen it 
many times. 


The Different Grades of Clones: “Mark 1” to “Mark 4” Clones 


There are a few different grades of clones that I know of. There are: “Mark 1” to “Mark 4” 
clones. Mark | clones were available at the end of World War II (1945). Mark 1 clones were 
rapid eye movement (REM) driven clones but they were primitive grades of cloning with lots 
of side effects caused to the original Mark 1, REM driven clones were called “Organic 
Robotoids”, even though there are no robotic parts to the clone at all. See Dr Peter Beter’s 
discussion on “Organic Robotoids” (Beter 2011). 


Donald Marshall’s Dilemma with “Mark 2” Sleep Driven REM Clones 

The problem I am having is with Mark 2 REM driven clones. “Mark 2” is a rapid eye 
movement (REM) driven clone. In other words, Mark 2 clones are sleep driven clones. REM 
Sleep is the fifth stage of sleep (Sleepdex 2015). The first REM cycle usually happens 90 
minutes to 110 minutes after we fall asleep (Sleepdex 2015). What that means is: currently, 
this is the [lluminati’s main form of communication. They do not call people on the phone; 
they do not meet at the Bohemian Grove anymore (they only meet there once a year for 
traditional purposes). Since they discovered the science of sleep driven cloning, they meet at 
the cloning centre WHEN THEY GO TO SLEEP (The cloning centre is a physical location, 
located 5 / 6 hours radius from the Robert Pickton Farm (Port Coquitlam, British Columbia, 
Canada) at a nature reserve). 


Consciousness Transfer Happens When the Original Reaches REM Sleep 


The Illuminati can transfer the consciousness of an original once the person reaches REM 
Sleep if there is a duplicate clone of the original at the cloning centre, once the person goes to 
sleep (90 minutes to 110 minutes after falling asleep). So what happens is that the 
consciousness of the original is transferred to the duplicated clone body (the duplicated clone 
body is grown within 5 months by regenerative technology) once the original reaches REM 
sleep. The original’s consciousness is transferred from the original’s body, although the 
original’s body is still in their bed, asleep at home; to a duplicated REM driven clone body at 
the cloning centre and the original ‘wakes up’ as a cloned version of himself / herself at the 
cloning centre. It is a great marvel of science and one man’s greatest achievements, but it is 
kept hidden and used for sinister purposes which I discuss below. I must address the readers 
at this point who are lost at the thought of duplication cloning, and consciousness transfer. 
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For readers who may have difficulty understanding the process of duplication cloning, see the 
video which features Dr Stephen Badylak (CBS 2008; Science Channel 2014). Badylak 
describes and illustrates how a new fingertip can be grown within 4 weeks, by the process of 
regenerative technology. Duplication cloning works a similar way; involving regenerative 
technology whereby the cells are agitated and agitated, and over the course of 5 months a 
fully formed duplicate clone body of an original is grown. Moreover, readers should also 
view the Horizon documentary “Why Do We Dream?” (2009); the documentary clearly 
explains the phases of sleep; particularly REM sleep. The documentary also clearly explains 
that during REM phase sleep the whole body shuts down, and it is only the brain which is 
active. The fact that the brain is still active, although the body is inactive, is a perfect 
opportunity for consciousness transfer; and this is usually the moment the Illuminati transfer 
the consciousness of a person who is asleep, to a cloned version of himself / herself. The 
reader should also explore Ehrsson’s (2013) lecture on consciousness transfer. In the video, 
Ehrsson (2013) clearly explains how through the first person visual perspective (seeing 
through the eyes), and through synchronous (occurring at the same time) stimulation of a 
body part, individuals can perceive and see the world from another body different from their 
original. In other words, so long as people can see through the eyes, and the body is 
stimulated, the match between the visual perspective and feeling body sensations allows the 
individual to see and perceive the world through another body different from their original. 
The consciousness has been transferred to another body. 


Ehrsson (2013) also demonstrates that consciousness is linked. Once consciousness is 
transferred (ftom the original’s body to the new body), even though the new body is not the 
persons original body; when the new body is attacked, because the person perceives the 
world through the new body, everything feels “very real”. When the new body (for which the 
person’s consciousness has been transferred to) is attacked, the original still perceives the 
threat as “real”, and therefore the person displays a biological and physiological fear response 
in their original body; the heart rate increases, as does respiration (breathing) rate, as well as 
anxiety. 


Donald Marshall is an Original as he sits at Home Typing this Disclosure 

This is how advanced technology is today. This is also exactly what happens to me. I am an 
original as I sit at home here typing this disclosure, but when I enter REM sleep, my entire 
original body shuts down, and only my brain is active. The Illuminati have linked my 
consciousness to a REM driven duplicate clone body of me. Therefore, as soon as I enter 
REM sleep, they are alerted to the fact that I have entered stage five of the sleep cycle, and in 
REM sleep, because they have a green and red light above duplicate clones at the cloning 
centre. The red light indicates that the original is awake, and the green light lets them know 
that original has entered REM phase sleep and it is time to transfer their consciousness to a 
duplicate clone version. They cannot transfer the consciousness of an original before REM 
phase or when the original is awake. When they try and transfer consciousness before an 
original is in REM phase it makes the original have intense headaches. Setting an alarm every 
90 minutes to wake up and then go back to sleep also does not work in terms of avoiding 
REM sleep and having your consciousness transferred, because the body requires REM sleep, 
and therefore you become very tired, quickly, if youdo not get REM sleep. If you stay awake 
for four days without REM sleep you begin to hallucinate; after seven days without REM 
Sleep you will die. 


44|Page 


When Donald Marshall's REM Driven Cloned Experiences Began 

This whole sordid episode began when I was 5 years old, after going to the doctors to get my 
foreskin removed, at age 4. The tissues from my discarded foreskin were used to grow 
multiple duplicate clones of me. Within months, I was having my consciousness transferred 
to a REM driven, 5 year old clone version of me every time I entered REM sleep. The reason 
the Illuminati did this was because they wanted to use me as what they term “a diddle kid” — 
in other words they wanted to have sex with an REM driven, 5 year old, duplicate clone 
versionof me. This is what they do. They clone people. They make duplicate clone bodies of 
people to victimise in terrible ways, and they clone children for men with undeveloped 
penises to have sex with. 


However, I could never remember any of these REM driven clone experiences when I woke 
up for 25 years; because another aspect of REM driven cloning is that the Illuminati have the 
advantage of being able to suppress the experiences of people who have their consciousness 
transferred to their REM driven duplicate clone versions through advanced memory 
suppression technologies. For the reader who wishes to understand how memory suppression 
works see Winter (2014). Memories are stored and retrieved from different parts of the brain. 
Interactions between the cerebral cortex (the outer layer of the brain) and hippocampus need 
to work together in order to bring the memories out of mental storage to be re-experienced by 
the mind (Winter 2014). Therefore all that has to be done is for them to turn off the nerve 
cells which communicate with the cerebral cortex and hippocampus for the evening which 
you went to sleep and had your consciousness transferred to a REM driven duplicate clone 
version of you, and you will not remember anything. The technology is so advanced; they 
can, and do suppress memories at a push of a button. Therefore, the victim wakes up the next 
morning and will not remember a single REM driven duplicate clone experience. All that 
they will be aware of is that they did not have a dream the previous night. 


This is what happened to me for over 25 years. I wasn’t allowed to remember these REM 
driven duplicate clone experiences until I turned 30. My memories were suppressed for 25 
years. I would wake up many days, after a night’s sleep, thinking ‘I didn’t have a dream last 
night’; or I would wake up the next morning and I would be sick, although I went to sleep the 
previous night feeling completely healthy. Throughout the years, I thought I had terminal 
illness; because whenever I went to see a doctor, the diagnosis would always come back that 
‘there was nothing wrong with me’. 


However, over the course of 25 years when I was memory suppressed, and not allowed to 
remember my REM sleep driven clone experiences, the Illuminati were using me to produce 
songs, lots and lots of songs, and whenever I could not produce a song, or did not want to, 
they would stab my REM driven clone body; sodomize my REM driven clone body; chain 
me to a crucifix and burn my REM driven clone and torture me for all kinds different 
reasons; and even when I was compliant and did what they told me to, I was attacked, simply 
because some members of the Illuminati wanted to know what it feels like to stab someone. 
Now because consciousness is linked (Ehrsson 2013), all these REM clone torture 
experiences affected me in my original body, and I have a weak heart today because of it, at 
the age of 39. The memories of my REM clone driven experiences also had to be released to 
me slowly (see Alford (2014) and FW: Thinking (2014) —for an example of how memories 
can be wiped and restored) over the course of many months because I had been through so 
much horror and torture that if the memories was released all at once, I would have had a 
heart attack in my real body and died. 
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This is one of the main reasons the Illuminati currently use REM sleep driven cloning 
(besides sex and torture): to plagiarise talented people under duress. There are many people 
including me who have been, and are plagiarised on a daily basis. Their consciousness is 
transferred to their REM driven clone alternates, and night after night and under duress they 
are forced to reveal their money making ideas or face torture or clone death; clone death after 
clone death. That is what the movie Inception (2010) is about: REM sleep driven cloning, and 
stealing ideas from the minds of unsuspecting individuals. The Illuminati actually made the 
film Inception (2010) as well as The Island (2005), Avatar (2009) and The 6" Day (2000); the 
films mentioned above contain references of cloning and REM driven cloning to show off 
the luminati’s ‘power’ and throw in the world’s face and laugh. 


The Science of REM Driven Cloning Began in 1945 


I am one of the few people fortunate, or unfortunate depending on how you look at it, who 
remembers all of my REM driven cloning experiences because these memories were released 
to me at the age of 30. I remember many people who have attended and still attend the 
cloning centre which they bring me to over the course of 34 years. 1am currently 39 years old 
and was brought there since the age of 5. The science of REM sleep driven cloning was first 
discovered in 1945, and at first it was just a political thing which leaders of the world did. 
Through the science of REM sleep driven cloning, political figures, heads of state and royalty 
met each other as REM driven clones versions of their selves when they went to sleep and 
discussed worldly affairs in complete secret with each other. They also did whatever they 
wanted with each other as REM driven clones, which they could not do in their original 
bodies such as sex, fighting each other to the death, jumping off cliffs as their REM driven 
clones, and just about anything you can think of when one has the ability of pseudo- 
immortality as a sleep driven clone version of themselves hidden from the guise of the world 
and general public. 


Well they soon got bored of each other very quickly, and started to make REM driven 
duplicate clones of movie stars, musicians, celebrities and public figures from all walks of 
life to hang with as REM driven clones and now they all get together for a disgusting time as 
REM driven clones when they go to sleep. Most of the G20 political leaders meet at the 
cloning centre as REM driven clones when they go to sleep to discuss worldly matters and 
watch gruesome things done to innocent and unsuspecting civilians, who are also REM sleep 
driven clones at the cloning centre, but civilians have their memories suppressed. This is what 
the films Hostel (2006); Hostel: Part IT (2007); and Hostel: Part III (2011) (Illuminati made 
films) -are about: -rich people paying to torture and kill innocent people at a secluded 
location for sport; just that at the cloning centre, the Illuminati members torture and kill REM 
driven clones of innocent people. 


Therefore, depending on what was done to your REM driven clone, you could wake up the 
next day with a very intense headache in your original body, if your REM clone was 
repeatedly punched in the head; an upset stomach in your original body if your internal 
organs were tortured; achy limbs; and worst of all, feel sick all over; although the previous 
evening you went to sleep feeling healthy. Remember consciousness is linked (Ehrsson 
2013), therefore whatever happens to your REM driven clone will affect you in your original 
body. Even when they suppress your memory; the previous night’s experiences still affects 
you in your original body. You wake up with the knowledge that you did not dream the 
previous evening when you went to sleep, and with certain illnesses depending on what was 
done to your REM driven clone. 
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Help Donald Marshall STOP REM Driven Cloning NOW! 

Everything I discuss in this disclosure is firsthand witness accounts. I have seen and 
experienced horror spectacles done to innocent civilians and to me. For the sake of humanity 
and the innocent children brought to the cloning centres all over the world; I must tell the 
whole world about this and the good people of this world MUST HELP ME TO BRING 
THIS TO A STOP. My sense of duty, moral correctness, and conscience cannot allow me to 
stay silent about this evil. REM sleep driven cloning, and the torture of innocent civilians as 
REM driven clones; having REM driven clone sex with beautiful, imnocent unsuspecting 
civilians of the world; the paedophilia of children through the process of REM driven 
cloning; REM driven sex slavery; the plagiarism of talented individuals through the process 
of REM driven cloning; and REM driven idea slavery, whereby talented individuals must 
produce new ideas and concepts daily (or whenever they sleep) or be stabbed or tortured in 
their sleep as REM clones —is the most vicious and pernicious form of tyranny ever to occur 
against humanity and IT MUST BESTOPPED NOW! 


Do Not Panic, Riot, or Cause Chaos. This is Very Important. 

Now I must preface this carefully, because members of the Illuminati have told me that I 
have to put this in an eloquent fashion, in a way which does not make people panic because 
people finding out about REM driven cloning, and the extent of the evil it has been used for, 
and continues to be used for; it could cause loss of social order, riots and anarchy in the 
streets. Moreover, I too DO NOT want riots and anarchy in the streets, despite the fact that I 
am vehemently angry considering the extent to which they plagiarised my talents over the 
years. If you are a good person reading this, and you want to help and you want social order 
restored for the benefit of mankind, promise yourself; me; all the innocent children they have 
affected through REM driven cloning, and the children of the future that you will NOT riot, 
and destroy a world for children who are going to inherit the world. This is very important. 
Remember the Illuminati have highly advanced technologies (kept hidden and secret), 
including weaponry, and they are just waiting for any excuse to use it on the populace. In all 
revolutions, the populace always win, and I want this disclosure and the end of REM driven 
sleep cloning to go smoothly. I want the good people of the world to keep spreading this 
information, keep spreading this disclosure all over social media, tell your close friends, your 
family, and as many people on social media platforms as you can. The internet, and radio 
shows with small audiences are the only forms of communication the Illuminati do not 
control. They own all forms of television networks, even including the Aboriginal People’s 
Television Network (APTN), and therefore a message as important as this will never reach 
the average man or woman through television because it does not serve their agenda. 


Spread this Disclosure Document until it reaches the Armed Forces 

I want this message to reach the armed forces, because currently people in the armed forces 
are following orders, yet they do not know how corrupt their governments and people in high 
profile places are. They are unknowingly defending these corrupt people. People in the armed 
forces will NOT defend these corrupt people nor will they harm civilians when they realise 
that these corrupt people have been growing duplicate clone bodies of civilians, transferring 
civilians consciousness to their duplicate clone versions when the victim reaches REM sleep, 
and torturing civilians in their sleep; having sex with under-aged REM driven cloned 
children; having sex with innocent and unsuspecting adults as REM driven sleep clones, 
against their will; torturing REM driven clones for sport; and for money-making ideas to 
benefit their own pockets while they make innocent civilians sick and have side effects in 
their original bodies from REM sleep driven cloning technology. No. The armed forces will 
not accept that. Therefore keep spreading and sharing this information for everyone to see so 
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that it reaches personnel in the armed forces ASAP! I want the armed forces to overthrow 
these corrupt people. The Illuminati think they are very sly and untouchable because together 
they hold most of the wealth in the world. We must show them that they are not untouchable. 
Please do all you can, to share and spread this message. It is the most important message to 
ever reach the internet because it affects all our liberties. 


I must also address the readers who may feel afraid in spreading my message because they 
may want to do the right thing, but they are terrified the Illuminati may degrade or end their 
lives. As unbelievable as the next thing I am going to share sounds, it is a belief system which 
shapes the reality of the Illuminati and therefore they themselves are afraid to do anything 
which may degrade their lives or ‘eternal soul’. 


They believe that they are the ‘fornicators’ mentioned in The Bible, and if they were to 
degrade or harm the lives of anyone aiding me, they would suffer the wrath of God when they 
die. Notice I said when they die, but so long as they are still alive they can do all the evil 
they like, with little consequence, as they do in their REM driven clone versions at the 
cloning centre; worshipping Lucifer and doing all sorts of ungodly things. They even say God 
does not exist, only science and technology; yet they are afraid of dying. Very afraid of 
dying; because they believe they’ ll meet God’s judgement. I’m just relaying what they have 
told me. They are weird like that. They also follow Hopi Indian Prophecy, Mayan Prophecy 
and Nostradamus Prophecy. They mix and match those three prophecies and come up with 
their own religion of what may or may not happen in the future. 


Donald Marshall is NOT “The New Age Saviour”. Nobody wants to bea 
‘saviour’ 

Furthermore, THEY believe I am a new age saviour for the end times; that I was going to 
save the world from something, according to the Nostradamus prophecy (quatrains); the 
Illuminati consider Nostradamus the greatest prophet ever to walk the earth. They are in awe 
of him. 


I DO NOT endorse their claims. I just want REM driven cloning to stop and these people 
face punishments for their crimes against humanity. I really do not endorse such claims, but if 
it saves my life and yours, so be it. In reality and practicality, nobody wants to be ‘the 
saviour’; not with such tyranny and pernicious evil such as this. We’d rather all just be living 
normal lives without the knowledge and practice of REM driven sleep cloning which is used 
for torture, clone death spectacles and sex with children. My friends on Facebook do not 
want to be heroes or ‘saviours’ either; nobody really does, but we do it out ofa sense of duty, 
moral correctness and our conscience would never rest knowing the true extent of evil in this 
world, and doing nothing to end it. So all that saviour and Nostradamus prophecy talk, it is 
just the Illuminati; they like to quote prophecies, and make them come true to make 
themselves feel special. 


Like I said, they are weird. I’m just relaying what they say, and I do not endorse the new age 
saviour Claims. I’m just a normal guy, who was unfortunate to be cloned when he had his 
foreskin removed at age 4. This could have happened to anyone. Thankfully I had a very 
active imagination at the age of 5 and with the use of the technologies such as Mind-voice 
technology (that is what the Illuminati call it) it allowed me to make songs to keep the 
perverts off me. Mind-voice technology is just a technology which can tune into the inner 
voice in your head (See articles by Prigg (2014) and New Scientist (2014) —which discuss 
how scientist can listen to your inner voice; —it is similar to how Mind-voice technology 
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works). Therefore, when you hear the sound of a guitar; the sound of drums; or any 
instrument for that matter; after hearing the sound, when you imagine the sound you heard, 
your REM driven clone can replicate this sound with Mind-voice technology exactly; and I 
used Mind- voice technology to make many, many songs over the years. As I’ve said, and I'll 
say it again: technology today is very advanced. 


How the Nostradamus Prophecies shapes the lives of the Illuminati 


Also another reason they have not killed me is because the Illuminati said “If they do, 
everyone is going to know I am telling the truth”, -which I am with my right hand to God and 
I cannot lie about this stuff; the things I have seen are too sinister and diabolical. It would 
make me as bad as them if I did. Furthermore, because they follow the Nostradamus 
prophecies religiously, they have told me that they believe anyone helping me is considered 
part of “The Army of Light” and again, to hurt or degrade anyone helping me, considered 
part of The Army of Light would incur the wrath of God; and that to hurt anyone considered 
part of The Army of Light will degrade their lives; they will suffer misfortune and entire ruin 
as will their eternal soul. These are just some of the interpretations of the Nostradamus 
quatrains they have relayed to me. These people are beyond crazy, zealot and religious 
fanatics. Nevertheless, the main point to remember by all this is that you are safe, and they 
cannot hurt you, they are scared to hurt you, as well as kill me because prophecies have 
shaped their lives and the lives of their ancestors for hundreds of years. 


Furthermore, and practically, I have told too many people that this is the extent, to which 
technology has developed in our current day, and it is kept secret and hidden from the public 
for nefarious purposes and this is what the Illuminati do: REM sleep driven cloning. I have 
been spreading this information since 2011 and not one of these high profile people, 
government officials or celebrity figures has issued a (public) statement against me or taken 
me to court over libel charges because I’m telling the truth; and their statements would not 
hold in court. 


I have also told over a million Arabs; I have appeared on radio interviews with Vinny 
Eastwood (Vincent Eastwood 2013); Jeanice Barcelo (Jeanice Barcelo 2013); and Lisa 
Phillips on the Cry Freedom Radio show (Astral 7ight 2013a — 2013h). I have reached 
audiences as many as 280,000 views on the Vinny Eastwood Show (Vincent Eastwood 2013) 
alone. However, I must stress that YouTube reduces the view count of my interviews every 
so often in order to suppress the truth so that my interviews do not get featured on their 
platform. Nevertheless, there is safety in numbers and rest assured there are new people 
waking up to the disclosure of REM driven sleep cloning every day; and therefore you can 
share and spread this information without any worry about facing reprisals from the 
Illuminati, even if you do not believe that it is in fact their beliefs in Nostradamus prophecies 
which is saving you and I from the Illuminati. 


HIV/AIDS has been cured; so have many forms of cancer 


Now is also a good time to share with the reader that this situation is not all ‘doom and 
gloom.’ In their quest to perfect technologies, science and medicine, the Hluminati discovered 
the cure for HIV/AIDS; cancer (except pancreatic cancer); Alzheimer’s; Dementia and many 
more debilitating diseases which humanity suffers with. They relayed the fact that they found 
the cure for HIV/AIDS by stimulating the cells in an oxygenated rich environment because 
diseases/viruses cannot thrive in an oxygenated rich environment (in layman’s terms). Magic 
Johnson was cured from AIDS this way and they use him as a spokesperson to sell the 
retrovirus pills which they know is not as effective. However, the greed these people have, 
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knows no bounds, and because they receive too many donations for HIV/AIDS as well as 
cancer donations they do not announce they have cured HIV/AIDS or cancer publicly. As 
I’ve told you, and will continue to tell you: technology is far, far, FAR advanced than what 
you currently see around you. With the help of the good people of earth I promise to release 
these technologies for the benefit of mankind, and all reading this disclosure can hold me to 
this. You must hold me to this. It is time we ended corrupt governments and corrupt 
individuals in high positions of power in this world. Hold me to this. 


I hope you are now beginning to understand why this is a world emergency and why these 
corrupt people must be ousted and overthrown. I also hope you understand why you must not 
riot or cause chaos because as I said at the beginning of this disclosure “TI write this to 
empower good people of the world against the tyranny which exists all around us in our 
world today”; I did NOT write this to cause chaos, public dissension or anarchy. Good 
people of the world will inherit the earth once these corrupt people are overthrown. 
Therefore, under no circumstance must you destroy the world when you are going to inherit 
it. No matter how angry this disclosure makes you; no matter how angry the diabolical people 
who commit these crimes against humanity make you feel. Let’s make sure this goes 
smoothly. Keep spreading and sharing this information, until this disclosure reaches the 
armed forces; until the armed forces bring these corrupt people to their knees. We are about 
to inherit the earth; by all means let’s ensure everything goes smoothly. Now that you 
understand how important this disclosure is and that the overthrow of these corrupt 
individuals must progress smoothly, I’ ll continue. 


The Behaviour of High Profile People at the Cloning Centre 


The high profile individuals who attend these REM driven clone gatherings in their sleep 
have nothing better to do than to show off in disgusting ways. They have no shame and it 
seems nothing embarrasses them. Some REM sleep driven, cloning centre attendees, sit in the 
stands of an unused arena, smaller than a hockey rink, but it still has the capacity to seat 
between approximately 300 to 400 people. There is dirt in the centre of the rink where ice 
would be. They have frightened REM driven clones of children walk into the middle of the 
dirt rink to be victimised for a bizarre and disgusting spectacle. Sometimes, they have 
animals like dogs have sex with the REM driven clone children, while a man holds the dogs 
on leash so that it wouldn’t bite the child on the back of the neck; which I have seen happen 
before. They all try to outdo each other in their levels of depravity; to be evil is to be “cool” 
to them. 


The Ring Leaders of the Cloning Centre 


I will now discuss the ring leaders, but before I name names, please understand that I am not 
someone who has collated stories and evidence together over the internet. [REALLY do not 
need to do this. Every time I enter REM sleep, the ring leaders at the cloning centre transfer 
my consciousness to a duplicate clone version of me. I have seen and talked with these 
monsters over the course of 34 years as REM driven clones at the cloning centre. However, I 
do understand that for the average reader, without understanding how far medicine, science 
and technology has advanced; without seeing or hearing people, other than me, discuss the 
crimes the ring leaders of the cloning centres commit, it is very difficult to imagine that this is 
what these high profile people are involved with, and do. Nevertheless, I guarantee it; this is 
the true extent and prevalence of evil in our world. 
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Their public personas, and public images is well managed by their PR teams, and therefore 
for the average person it is difficult to imagine these people in any other way but “positive”; 
but these people behind closed doors are the most evil, sick and twisted people I have ever 
had the misfortune of encountering. It is also difficult to take in what I am saying because I 
am not a public figure, nor do I have the “influence” or public image these people have; the 
general populace have never met, or heard of me, or known who Iam; if this was the case my 
eye witness testimony alone will be enough; however, I do understand that we are dealing 
with highly advanced technologies, thousands of years advanced compared to what the 
general public is accustomed to, and because of this I provide references for the reader; I 
provide references for the reader to have something to corroborate what I am disclosing; and 
I provide references for the reader to see past the illusions these people have created. 


Moreover, as “Consciousness Science Kept Hidden” demonstrates (YesEthan 2013): 
remember that it is the heart and not the brain which is the most powerful centre in the body, 
the heart is the most intelligent; it has the ability to receive precognition and intuition about a 
future event, before it actually occurs, therefore if you find that your heart is in resonance 
with the names mentioned; do not fight it with the ego of the mind; when our egos get in the 
way it overrides our heart’s intuition; your heart is capable of discerning the truth of an event 
before your brain becomes conscious of it; by all means listen to your heart, and allow your 
brain to naturally develop its intuition. It will be the coherence between your heart first, and 
then your mind centre which will allow you to access your intuition. 


The references I provide for the reader to corroborate what I am about to say includes: 
“Appeal from Survivors of Canadian Genocide” (inifiniLor 2013); Tila Tequila —“Missing 
Children and Cloning Centres” (Astral 7ight 20131); “Royal Babylon by Heathcote Williams” 
(MrCowshedder 2012); and “THIS MOVIE WILL BLOW YOUR F%SNG MIND” 
(Kafka W instonWorld 2014). 


Watch all the above videos and you will easily see all that I disclose. In Appeal from 
Survivors of Canadian Genocide interview (inifiniLor 2013): Listen to the indigenous people 
Stee-mas and Wahtsek speak about the pain and torment they have suffered under the Crown, 
the Vatican, the government, and churches of Canada. 50,000 to 150,000 indigenous children 
have gone missing because of the involvement of the Crown, the Vatican, the government, 
and the churches of Canada; and all these factions involved know this! 


Tila Tequila is a television personality who has attended the cloning centres as a REM driven 
clone since childhood. In Tila Tequila’s radio phone in (Astral 7ight 20131), the audio is not 
very Clear for the majority of her disclosure; she was also frightened and therefore she sounds 
most animated; however her words are clear at the following points of the audio (I also 
provide a transcript in the appendices section: “Appendix A”’): 


4.00 min: Cloning Centres and they take your children... 

4.25 min: —There are these CLONING CENTRES —I’m not even talking about child 
molestation here... 

5.40 min —They take your children —-they not only molest them; men f*** them; and make 
them shoot each other... 

7.59 min- There is a point where you cannot just turn the other way, you know this stuff is 
going onand you go ‘oh well, youknow... that’s their problem; let’s just turn the other cheek. 
How long are you going to turn the other cheek until it happens to your own freaking 
children? 
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10.34 min - Do you know why they love children? Because they are innocent souls; they are 
mnocent... they are the most innocent, pure beings in this planet. They are not harmed by 
anything. They are new to the world; bright-eyed, pure innocent children. That is why these 
disgusting paedophile... and these clone rings, cloning centres, satanic rituals, Brownsville 
Texas... there are many of the of the cloning centres where they take your children that go 
missing. 


Royal Babylon by Heathcote Williams (MrCowshedder 2012) addresses the fact that for 
Brits, despite their mordinate pride about their tradition, it is often revealed they know little 
about it than anyone. The documentary then goes on to address the fact that Prince Phillip the 
Duke of Edinburgh, has a lust for blood-sports which includes shooting endangered wildlife 
and mammals which he considers ‘culling’. The documentary is also notable for 
demonstrating to the viewer that Queen Elizabeth II redistributed as much as 2.1 million for 
her private income from 276 people from Merseyside and Lancashire. These people had no 
will, so their property was grabbed. The same is true for the Duchy of Cornwall. If you die 
without making a will, everything you possess will go to Prince Charles. Furthermore, 
Queen Elizabeth II is the largest land owner on earth. Queen Elizabeth II: head of state of the 
United Kingdom, and 31 other states and territories is the legal owner of about 6600 million 
acres of land; one six of the earth’s non ocean surface. She is the only person on earth who 
owns whole countries, and who owns countries that are not her own domestic territory. This 
land ownership is separate from her role as head of state; is different from other monarchies 
where no such claim is made —Norway, Belgium, Denmark etc. The value of her land holding 
is £17,600,000,000,000 (17.6 trillion Pounds) (approximately)). 


In “THIS MOVIE WILL BLOW YOUR F%SNG MIND” (KafkaWinstonWorld 2014), 
readers with a deeper knowledge of the Illuminati and the agenda of the Illuminati will easily 
spot the minor inaccuracies in the documentary. However, the documentary provides a good 
reference and foundation for anyone new to the topic of the Illuminati and their agendas for 
the world. The documentary demonstrates how the world is currently a deception within a 
deception coated in reverse psychology. It gives widespread insight into the Royal family of 
England, and their lineage. 


Furthermore, the documentary provides information that the world’s most popular religions 
have been infiltrated with Hluminati dogma, in secret. The documentary details how (some) 
modern Christians, Jews, and Muslims do not (yet) recognise their common enemy because 
that enemy is invisible (until now). The enemy hides within their own religions. The enemy 
also hides within the activist community (anti- Illuminati movements), it finances big budget 
documentaries and movements. The end game is to sell a divisive (creating strong 
disagreement), anti-capitalistic, atheistic message and deliver trusting followers right into the 
lap of a communist (one government) New World Order. The enemy is the Illuminati. 


The documentary also details that: “Today, the bloodlines of this unholy alliance are on the 
final stages of establishing one world religion, one world government, and one world ruler [-- 
that is IF, the good people of this world do nothing to stop them]. The Windsor Royals are at 
the control of this web of deceit. It is a known fact that Adam Weishaupt (the founder of the 
Illuminati) took refuge and got assistance from the German Saxe-Coburg Gotha Royal 
family. The Saxe-Coburg Gotha’s changed their German name to Windsor (in 1917). The 
Windsor’s public image is a facade, to hide the cesspool from which they operate behind the 
scenes; their power and control cascades out of Buckingham Palace to the elite bloodlines 
who run world affairs.” 
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For anyone who thinks they know they Royal family of England, did you know that still to 
this day: they have a person appointed called “Groom of the Stool”? What is a “Groom of the 
stool”, you may ask? A Groom of the stool is responsible for stools. The kind you sit on and 
the kind youexpel. In other words a Groom of the stool wipes Royal bottoms. The above has 
been confirmed to me by Prince Charles of Wales himself as REM driven clones at the 
cloning centre, and I quote: “It gives youthe feeling of being completely taken care of’ when 
I asked Prince Charles (as a REM driven clone) why they still have that. But don’t just take 
my word for this; research “Groom of the stool”. 


The Royal Family of England 


As most of readers have already guessed; and as unbelievable as it may currently sound to 
some readers, the ring leaders of these cloning centres includes the royal family of England. 
As I’ve said REM driven cloning started as far back as 1945, and it was just a political thing, 
but Queen Elizabeth II has been involved with REM driven cloning since its inception! Yes! 
Queen Elizabeth II; Phillip, Duke of Edinburgh and Prince Charles of Wales are the worst of 
them. They are unbelievable depraved perverts all showing off to the celebrities who attend 
these REM driven clone gatherings. Elizabeth has the REM sleep driven cloned children at 
the cloning centre call her “Lilli-bet” and Elizabeth as a REM driven clone herself does 
ungodly things to these REM driven cloned children. Some she fakes being nice to; some she 
is terrible to; and as a REM sleep driven clone Elizabeth cuts these REM driven clone 
children with swords while they scream. The decent people at these cloning centres who have 
had their consciousness transferred into their duplicate REM driven clones, and are there 
against their will, like I am; they are terrified to say anything against Elizabeth and her 
cronies. Most of these decent people also have their children’s consciousness transferred into 
their REM driven duplicate clones, and Elizabeth and her cronies hold these decent peoples’ 
children as hostage; to be torn apart; clone death after clone death if they have the slightest 
inkling of informing anyone, but as Elizabeth and her cohort have been torturing me as REM 
driven sleep clones anyway, I will disclose all that they do. 


Vladimir Putin is also there, as an REM driven clone, and he loves to put the fear of torture 
and death into people, but he is essentially a perverted coward himself. Most of the famous 
people who attended the cloning centre as REM driven clones are ashamed to speak or be 
seen by me there very much; because they are ashamed of the perverse and disgusting 
gatherings. I am a decent person, even when my consciousness is transferred to my REM 
duplicate clone alternative, and I will not participate in these depraved acts; so they use me as 
an example and torture me for being a good person. They have drugged my REM driven 
clone, and as I’ve mentioned because consciousness transfer is real (Ehrsson 2013) and 
because consciousness is linked, therefore everything feels “real as real”; when I’m drugged 
as a REM driven clone, I behave exactly as any person would on hard drugs (although I have 
never taken any drugs in my original body); my vision is blurry and my balance affected; 
they have used this as method of having me do disgusting things in a blurred state, 
videotaping these dirty acts and editing a highlight reel which also depicts me doing 
disgusting things to show to the world when the world learns of their depraved natures and 
their public personas are shattered so that I can be despised as much as they will be when the 
entire world learns about this. Furthermore, because of the microchip inserted in my REM 
driven clone; they mind controlled me like a “Manchurian Candidate” (The Manchurian 
Candidate 2004) using MK Ultra technology, which is far more advanced than the 
declassified MK Ultra techniques (MK Ultra Compendium 1980) mentioned online today 
which references MK Ultra techniques in the 1970s. See Rense (2001) for a detailed 
explanation of how implanted microchips work, and how these chips allow the programmer 
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control victims. C.S.LS Canadian intelligence are all involved; they have REM driven clones 
too; including a lot of Commissionaires and Canadian Prime Minister Steven Harper himself; 
They do what Elizabeth says, and seem to follow her every whim without question. It 
doesn’t matter who you are; if you have a cute child, or a talented child with imagination, 
creativity and moneymaking potential (such as business smarts; song making ability; literary / 
oratory ability etc. -you name it so long as your child has moneymaking value to them) they 
will send for the blood record of your child; agitate the blood cells over and over until a 
duplicate clone of your child is grown; they will then transfer your child’s duplicate clone 
body from the tank they were grown onto a steel rack; the steel racks contain 5 rows and each 
row holds a duplicate cloned body; once your child goes to sleep in his or her original body 
and once they enter REM sleep (90 minutes to 110 minutes after they first fall asleep) the 
Illuminati are alerted to this fact by a green light above your child’s duplicate clone at the 
cloning centre and they then transfer your child’s consciousness to the REM driven duplicate 
clone; this is the point where the prime evils molest your children; and so your children are 
being molested in their sleep as REM driven clones and then they suppress the child’s 
memory or implant false memories (see Kim (2013) and Alford (2015) —on how false 
memories can be implanted) so your children wake up not remembering dreams from the 
previous night, or if they do remember anything, the memory is false. These depraved acts 
very much stunt children’s development; it causes them to have learning disabilities; 
unexplained depression; loneliness; suicidal thoughts, and all kinds of side effects. 


The cloning centre is a paedophiles paradise and it must be stopped! Elizabeth secretly owes 
a few music companies too (Universal and others) with bands under contract; she forces me 
under a knife to compose music for them; if I can’t she will stab my REM driven clone; burn 
my REM driven clone and have her pervert thugs smash my REM driven clone body there. 
As Ehrsson (2013) demonstrated, because consciousness is linked; and consciousness transfer 
leads the person who has had their consciousness transferred to still perceive reality as “real 
as real” in the new body; I have the same biological and physiological responses as I would 
have if these attacks were occurring to my original body. This has caused me to have heart 
damage and severe debilitating headaches. Because my memories were released to me; I can 
now also remember all my past REM driven clone memories since age 5; as well as the 
previous night’s REM driven cloned memories (when I have my consciousness transferred to 
the cloning centre) which causes severe stress to my mental psyche and mental well being. 


As unbelievable as the above statement sounds regarding Elizabeth’s ownership of music 
companies, just go and listen to the song “Abadon” performed by Boondox (RainmanJhof 
2011) on YouTube. There are two “Abadon” versions; the version you seek can be found in 
the Reference section uploaded by RainmanJhof (2011); skip to 2:46 min (or listen to the 
whole song; pay particular attention at 2:46 min) and you will hear loud and clearly, 
Elizabeth say “Drop the mother f****ing base”. That is Elizabeth’s voice; you can compare it 
to any of her Christmas speeches. That is her. Elizabeth said the above as a REM driven 
clone at the cloning centre. I know. I was there. They got so confident, that nobody would 
ever find out about their REM driven cloning shenanigans, that they even had me sing ona 
song I produced: “Where’d You Go” -—Fort Minor (Murdok Dubstep Remix) 
(MurdokDubstep 2010), available on YouTube. Tila Tequila and I sing on this remixed track 
as REM driven clones (MurdokDubstep 2010); I start to sing from 1:44 min onwards. You 
can compare the voice you hear in the song with the Vinny Eastwood interview (Vincent 
Eastwood 2013). That is me, in both cases, and that song was recorded at the cloning centre. 
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One good person at the cloning centre; Bernie Mac (also as an REM clone version of 
himself); who was an actor and comedian, tried to stand up for me and speak up for me 
saying ‘Cloning and torturing people here, it’s not right to do to a human being...’ and “This 
place is the devil’... Bernie Mac also tried to have others join him in speaking out against the 
REM driven clone torture zone while he was having his consciousness transferred to his 
REM clone driven version. Elizabeth and Philip tortured him for 4 to 5 hours continuously at 
the cloning centre as an example of their ‘power’, Bernie Mac had an aneurysm (brain bleed) 
the next day and died. This is one of the aspects about REM driven clone torture: if you 
torture a REM driven clone continuously for hours on end, you will cause the person to die in 
their original body from a heart attack or aneurysm (while they sleep); even if they do 
manage to wake up the next day; because of the constant pain their consciousness has 
recorded; and because consciousness is linked they will wake up only to have a heart attack 
or aneurysm in their original bodies the following day. If you apply a constantly electrical 
current to a REM driven clone, that person will either have a heart attack or die from 
aneurysm in their original bodies while they sleep. 


This form of murder is similar to the CIA’s heart attack gun (Non Mirage Truth Vision 
2015); which was declassified in the 1970s and was a weapon used for causing heart attacks 
in victims, undetectable as the cause of heart attack under autopsy. The difference with REM 
driven clone death as a form of weaponry is that hardly anyone has heard of death by REM 
driven clone torture. Moreover, the perpetrator can be thousands of miles away from the 
victim; the culprit just needs a duplicate REM driven clone of the victim to torture or apply a 
constant electrical current to; this is exactly what is going on in our world every day. When 
Elizabeth and Philip don’t like someone and they want to get rid of that person, they clone 
that person; torture his or her REM driven clone till that person has a heart attack or 
aneurysm in their original body and dies. 


This is what Elizabeth and Duke Phillip did to the indigenous people in Canada. The video 
reference (inifiniLor 2013) provided above, regarding the genocide of the indigenous people 
of Canada discusses this very topic (inifiniLor 2013). As Elizabeth and Duke Phillip visited 
Canada as clones, when they killed the native children; they both had solid alibis of being in 
England at the time. They then cloned all the witnesses of the Canadian missing children’s 
case and had them remotely killed by applying constant electric currents to their REM driven 
clones; one by one and each witness either died of a heart attack or aneurysm. They just 
dispatched the last witness by also applying a constant electric current to the persons REM 
driven clone because the missing children’s case was building momentum. 


After Bernie Mac’s death everyone is afraid to speak up; they all became afraid of suffering 
the same fate. All it will take is a few lie detector tests from an independent source; and I will 
volunteer for them; they cover up for themselves so carefully that lie detector tests from an 
independent source unconnected to them in anyway will be the only viable method. I know 
many know non- famous people who have also attended these clone centre gatherings as their 
REM driven clone duplicate versions and also remember the clone gathering experiences in 
their original bodies (because they were not memory suppressed) that could be given lie 
detector tests to prove this. When it comes to the sexual exploitation of a child, lie detectors 
are admissible in Canadian courts. I need decent people with integrity to speak about this 
filthy business; to testify about who is involved. There is much to tell about the Illuminati and 
Tama wealth of information about this topic. 
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Elizabeth also had Princess Dianna Spencer killed by having someone shine the brightest 
light known to mankind through the window side on her car; they served away to avoid the 
light and hit the divider; it was no paparazzi. I first wrote about this in my original disclosure 
in 2011; this was corroborated by an article 2 years AFTER I had made my original 
disclosure. See Radar Online (2013) for the corroborating article. Furthermore, “Candle in 
the wind” performed by Elton John (SadSongs4You 2010) was not Dianna’s “death song’; it 
was “Bigger than us” performed by “White Lies” (WhiteLiesVevo 2010). The Illuminati 
released this song, deliberately, 13 years after Dianna’s death, again as a show of their 
‘power’. I did not want to compose this song but Elizabeth and her thugs threatened to stab 
and burn my REM driven clone repeatedly if I did not. Listen to the lyrics. I'll provide some 
of the lyrics here for those of you who are feeling too shocked by these revelations: 


White Lies Lyrics “Bigger than us” 


You took the tunnel route home. 

You've never taken that way with me before. 
Did you feela need for change? 

Apologies on your fingernails, 

Love flickered in the city of lights 

Like internet and radio waves. 


I don’t need your tears 
I don’t want your love 
I’ve just got to get home 


And I feel like I'm breaking up 
But I wanted to stay. 
Headlights on the hillside 
Don't take me this way. 

I don't want you to hold me 

I want you to pray, 

‘cause it's bigger than us. 


Are you beginning to see why these people must be stopped and stopped immediately? Are 
you beginning to see why it is no longer okay to ‘turn a blind eye’ or “bury your head in the 
sand’, and hope it all goes away? Can you see why I need the good people of this world to 
keep sharing this disclosure (online); to tell your friends and family until this information 
reaches the armed forces so that the armed forces can bring these people to their knees. I also 
do not want innocent civilians to get hurt despite the monstrosities these people cause to 
humanity ona daily basis. I want the overthrow to progress smoothly so that the good people 
of the earth can inherit the world, with all technologies and medical advancements which 
benefit mankind, made available to all. This is why I maintain my composure and resolve, in 
spite of the evil I see on a daily basis, and you the reader must also maintain your composure 
and resolve in spite of the evil which I am disclosing, so that we do not inherit a torn down 
world after we have completely overthrown these malevolent, sinister and corrupt hypocrites! 
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Furthermore, Diana survived the car crash; and while, either on her way to hospital or in 
hospital, Dianna was injected with a high concentration of salt, which is near undetectable in 
an autopsy and she died. Elizabeth did this because Diana was going to marry an Arab named 
Dodi Fayed. The Illuminati hate Arabs because for the most part, Arabs have not broken their 
relationship with God. Dianna hated her association with these people; Dianna knew about 
REM driven, sleep cloning and wanted nothing to do with it; but she was afraid of being 
killed and so said nothing. I know a lot about this and many more deplorable things the 
Illuminati have done over the course of 34 years and I will be more than happy to reveal all 
the evil they have done; as well as all the wonderful discoveries and progresses they have 
made in medicine, science and technology, which they have withheld from the general public. 
Iam very happy to disclose all, because I known once the world learns of all they have done, 
we truly will begin to see the end of such evil on this planet. Just make sure you keep 
spreading this disclosure and it reaches the armed forces soon. Soon, soon, soon! 


Help Donald Marshall by Sharing this Disclosure with Y our Close Friends 
and Family 


If you are reading this, then you have to help me. I know some of you may be reading this 
thinking, but I am just an ordinary man or woman Donald, I know you are telling the truth; I 
can feel it in my heart and my head that what you say is true and that you are telling the truth 
(which I promise you, with my right hand to God I am) but I’m just an ordinary man / woman 
Donald; I don’t have any power; I don’t have any influence; or because of the position I am 
currently in I can’t speak out against these people; and I am just an ordinary man / woman I 
cannot be expected to take on the world’s problems. You are right if you are thinking and 
feeling this, and I do not expect or want you to take on the world’s problems. All I want you 
to do is share this information with close friends and family initially, because when you do 
that, at least that is one more person who will know about the true extent of evil in this world. 
When your close friend or family member also shares my disclosure with another close 
friend, the disclosure will eventually spread exponentially. It will also be one more person 
who has your well being in their thoughts because I understand how scary it is to know this. 
Therefore remember there is safety in numbers; and the more people you tell in your social 
circle, the more you can all look out for each other. So feel free to share my disclosure with 
close friends and family. Do not talk about my disclosure in public (for now) if it makes you 
feel uncomfortable. Moreover, if you want to reach more people (other than your initial social 
circle) the best way, is to do it online: through social media, such as Facebook, Twitter, and 
YouTube etc. As I’ve already mentioned, the Illuminati controls all forms of media except 
the internet. 


The Illuminati, being so ‘confident’ at the time with the evil they wield onto the world, put 
my face on a Megadeth album cover titled The World Needs a Hero (2001) (to mock me) 
when I was 23. I posed for this album cover at the cloning centre when I was 23, and the 
album was released with a picture of my face, as a REM driven clone, 3 years later when I 
was 26. They did this because they were extremely confident that nothing would ever be 
proven. Google image it, although I am 39 now, you can still tell that it is me. The image 
shows what I end up looking like after an REM driven clone gathering with a skeleton 
popping out from my chest. I understand most of you are going to continue reading because 
although it is “liberating”, it is also “paralysing” at the same time (Laurence Mountford) to 
realise what the truth of the world is, so I will display two images below, but promise 
yourself, that you will Google search this image in your spare time. 
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Image 3: Megadeth Album Cover: The World Needs a Hero (2001) 


all On Giegadeth's "The Werld 
cre" Album Gever 


Image 4: My original body: top left (age 37) and bottom right (age 37); 
compared to my 23 year old REM driven duplicate clone body (top right and bottom left) 
at the cloning centre. 
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You can clearly see from the images that, it is in fact me. In Image 4, you can also compare 
what my real body (top left and bottom right) looks like compared to my duplicate clone 
body. Duplicate clones do not come out of the tank looking 100% like the original; it’s 99% - 
there are always some slight variations as some have commented that the eyebrows and nose 
in the picture, bottom right, is not the same (as the duplicate clone on the album cover). 
However, to people who make such comments, I say: my eyebrows and nose is the same 
when you compare it to the pictures of my original body (top left and bottom right). Also, 
remember that the image on the album cover is a duplicate REM driven clone of me. REM 
duplicate clones do not come out of the tank looking 100% like the original. There are always 
slight variations; but the wrinkles on my 37 year old forehead (when I took the picture in my 
original body; top left and bottom right) is similar to my 23 year old wrinkles, the lips are the 
same; and the face which you see, is definitely, the same! Yes. REM duplicate cloning is real; 
going to sleep and waking up as a cloned version of version of you is real and we must put a 
stop to it now! 


The Deplorable Nature of the Iluminati 


My own family has been turned against me one by one. The Illuminati have told my family 
members when they were REM driven clones at the cloning centre, things such as I secretly 
hit or molested their children; poisoned their pets when the pets died of sickness and other 
such things to make my own family hate me and not want to help me. Even when my family 
side with me there at the cloning centre, as REM driven clones of themselves; and my family 
members say “They do not believe that Donny did all those horrid things’ -which they have 
been told; Elizabeth then says “Are you cooling me a liyah?!” in her dis gusting croaking 
voice made as low as low and evil sounding as she can make it, complete with psychotic and 
malevolent glare; and as terrified REM drivenclones my family say “No, no, of course [what 
you are saying] it’s true”, stuttering and afraid as REM clones. My mother Catherine 
McMahon sold me into this REM driven sex and torture cloning slavery when she remarried 
a man named Gordon Cohoon; Gordon’s whole family is in this scummy secret society, his 
brothers Tom and Tony Cohoon; his sisters Darlene and Bernadette Cohoon; they fear the 
new and improved lie detector tests; and all it would take, is for an independent source, far, 
far removed from any association with the Illuminati to administer these lie detector tests on 
me AND the above named people to prove this unequivocally. 


Half way through the making of my original disclosure document (in 2011), when I went to 
Sleep that evening, the Illuminati transferred my consciousness to my REM driven clone and 
introduced me to a man (who was also a REM driven clone) named TROY LANDRY. He is 
an alligator trapper from Louisiana on the TV program named “Swamp People”. Troy Landry 
said “If I send my [original] disclosure out to the public then he would take a power drill to 
my shin bone at the cloning centre and suck the marrow ftom my [REM driven clone’s] 
bones.” It is similar to spinal tap, and one of the WORST things you can do to a REM driven 
clone besides burning a REM driven clone. I told Troy that I will be sending out my 
disclosure to the public, because I have to escape the cloning centre, and so, Troy Landry did 
just that. It was excruciatingly painful; all the REM driven clones that were sat in the stands 
of the arena just watched; slack-jawed. Troy Landry is an insatiable child molester and an 
extra retarded REM driven clone. A side effect of REM driven cloning is that as a REM 
driven clone version of yourself, your emotions are heightened and you are less smart as you 
are when you are experiencing the world in your original body. Nevertheless, Troy Landry is 
extra retarded as a REM driven clone. 


59| Page 


In Louisiana, when Troy sees a young boy that he likes, Troy asks of the boy’s name and tells 
the boy “He is an alligator hunter”; Troy then proceeds to shake the boy’s hand; Troy then 
has his paedophile friends at the local cloning centre find the boy’s blood records to grow 
duplicate clones of the boy. Five months later, there are multiple REM driven duplicate clone 
bodies of the boy grown for Troy Landry to victimise before the crowd of onlookers. All 
members of the Illuminati do this; it’s just a way of life to them; they consider themselves 
‘the privileged people’ in the world power organisation. Almost all the cast on the “Swamp 
People” television program attended the cloning centre as REM driven duplicate clones of 
themselves, when they go to sleep. After putting a power drill to my shin bone, Troy Landry 
asked me again, “Will I send my [original] disclosure out?” I said “Yes” to which he replied 
‘1’ ll do the same to your pelvic bone everyday!” The pain on my pelvic bone was far worse 
than when Troy put the power drill to my REM driven clone shin bone. I told Troy “I have no 
choice but to inform the public” — and so Troy put a power drill to my REM driven pelvic 
bone, everyday... and it is the worst pain ever... you forget your own name; where you are; all 
you know is pain; and you beg God or anything to save you from it... 


Another deplorable thing which the Illuminati did in real life is: The Canadian government 
were trying to lower the amount of prostitutes on the streets (Elizabeth hates prostitutes) so 
they had a man named Robert Pickton start killing the women and feeding the women to pigs 
on his farm. The Illuminati had a camera set up in the upper corner of a room in Pickton’s 
house and recorded Pickton hitting these women over the head with a hammer (a ball-peen 
hammer). They took the recordings, all 49 of these murders, and they all watch them at the 
cloning centre. To be seen as ‘tough’ at the cloning centre is to watch all 49 of the Pickton 
murders without having it affect your psyche. Elizabeth loves watching the Pickton murders 
and she says she has a macabre fascination with death. Canadian Prime minster Steven 
Harper knows all about the conduct of the Pickton murders; he has seen all the recordings and 
cheers on as the rest of them do. If Mr. Pickton says anything about his involvement with the 
Illuminati, or the recordings, they will apply a constant electrical current to his REM driven 
clone until Pickton has a heart attack or aneurysm in his original body. 


What Happened to Britney Spears? 

The Pickton murders are also the reason Britney Spears ‘lost it? and shaved her head bald. 
She had watched too many Pickton murders as a REM driven clone at the cloning centre and 
it drove her ‘over the edge’. I'll also reference the following songs performed by Britney 
Spears so that the reader has more corroborating evidence to add to the ever increasing pile. 
Search for the video “Break the Ice” (BritneySpearsVevo 2009) on YouTube. In the 
Japanimation video; at the beginning of the video; that is a cloned cartoon version of Britney 
Spears being grown in a big thick thank full of water (1 second to 7 seconds); and at 1:32 min 
to 1:43 min Britney walks into the cloning centre. This is EXACTLY how the cloning tubes 
are in real life. They are stacked one on top of the other, each filled with salty water. Britney 
Spears made this video because she said a fantasy of hers is to “Blow up a cloning centre”. 
The Illuminati allowed her to release this video because at the time they figured nobody 
would ever figure it out. I have provided the images on the next page. 
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Image 5: Britney Spears is being grown as a duplicate clone in a cloning tube. The depiction is 
EXACTLY how the duplicate clones are grown in the Cloning Centre... with wires extending from the 
body; in a big thick tank full of salty water. 


Image 6: Britney S pears walks into the cloning centre. The cloning tubes are stacked one on top of 
another. This is EXACTLY how these cloning tubes are in real life at the Cloning Centre. 


Image 7: The Cloning Centre depicted from an aerial view. 
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In “Hold it Against Me” (BritneySpearsVevo 2011) performed by Britney Spears; Britney is 
depicted fighting against her clone at 2:46 min till the end of the video. In “Mona Lisa” 
(SimpleGirHewer 2007) later remade by Britney Spears she changed the words in the song 
from “gone” to “cloned”. I'll provide the lyrics to chorus here because they have not changed 
iton A-Z lyrics etc., but listen to the song and you will clearly hear the following: 


Britney Spears Lyrics “Mona Lisa” 


She’s the original (yeah, yeah) 
She’s unforgettable (yeah yeah) 
She wants you to know (yeah) 
She’s been cloned... 

It’s kind of incredible (yeah yeah) 
She’s so unpredictable (yeah yeah) 
She wants you to know (yeah) 
She’s been cloned, 

She’s been cloned, 

She’s been cloned... 


Yes. Britney Spears and many other celebrities want you to know they have been cloned. The 
celebrities are depending on you, the ordinary man / woman; the populace, as I am depending 
on you to spread this message fast and far. In fact Elizabeth has said that “If any public 
person speaks out, they will die!” Therefore, public figures cannot openly discuss this topic to 
warn the populace —so they hint. It is NOW up to the ordinary man and woman to end this. 
Furthermore, Elizabeth has a nuclear bomb hooked up at the cloning centre which she can 
press at any time to wreck havoc on the world unsuspectingly. Thankfully, I managed to 
convince Elizabeth not to do such a silly thing. I hope you can now understand why everyone 
is terrified of Elizabeth at the cloning centre, and why this is a world emergency and we are 
depending on you to share and spread my disclosure! 


NEVER EVER SELL YOUR SOUL 


In This Physical World Selling Your Soul Is Selling Your REM Driven Clone 


Furthermore I must discuss an entrapment many up and coming ‘stars’ fall into. You have 
most likely heard many public figures say “I sold my soul to the devil” or some variation of 
“I sold my soul”. I am now going to address the aspect of “selling souls” or “selling your 
soul” which Iam sure you have heard many of these celebrities talk about. I’Il address this as 
coherently as I can because the on the surface selling your soul talk is difficult to contemplate 
especially if you consider the soul to be a metaphysical, ethereal or mystical part separate 
from your earth body. Moreover, we live ina physical world, so selling a metaphysical aspect 
of you sounds incomprehensible (at first). For the most part we have little understanding of 
what the soul is. However, we are told that the soul is a part of us which never dies and it 1s 
eternal. It is all that we are, ever were, and ever will be. Now our faiths and beliefs come into 
question, because if you are an atheist: there is no God, selling your soul is a bunch of crazy 
nonsense. 
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From a practical perspective it also seems difficult to fathom, because if you go on what you 
have been told, you are selling an intangible part of yourself to be used by someone else for 
whatever they wish; and so if you get into the headspace of viewing your soul as something 
separate from you or that you are in control of your mind and your body, then again, ‘selling 
an intangible aspect of you’ again sounds like nonsense because right now nobody controls 
you; you are controlling you; so what are you really selling? Thin air? 


Many up and coming ‘stars’ think this way when they are confronted with “se Iling their soul” 
aspect. The up and coming ‘stars’ are blinded by the prospect of being super famous and 
super rich; and in the moment they are confronted with “selling their soul” they believe these 
Illuminati people, are a group of over religious zealots and that they, -the up and coming 
‘stars’ are taking advantage of the Illuminati because the ‘soon to be ‘stars’’ do not believe 
(in that moment) it is possible to sell your soul, and only consider being super rich and super 
famous; so the ‘stars’ sign their ‘soul’ over. 


At this point, it is usually too late for the up and coming ‘star’; because what they have 
actually sold, in this physical world, is the use of their REM driven clone to the Illuminati. 
They have sold their REM driven clone to be used for REM driven sex by perverse old men 
and women whenever they enter REM sleep. 


These celebrities are not memory suppressed either; so whenever they enter REM sleep, their 
consciousness is transferred to their REM driven clone, to be used for whatever the [luminati 
wish: usually sex as REM driven clones with dirty and perverse old men in return for a 
promotion in the entertainment industry; such as movie role, advertisements, concert gigs 
etc. It is a very, very, sick business, and once these up and coming ‘stars’ get into the 
business they are trapped. Now you can begin to understand why so many celebrities, 
although on the surface it appears they have it all, are depressed; and do random and crazy 
things. It is a cry for help. Their illogical behaviours, (not all) for the most part, can be 
attributed to REM driven cloning. Furthermore, the Illuminati consider ‘selling your soul’ 
(the use of your REM clone) a very serious business. They do not joke about this; and there 
are NO RETURNS. Once you have sold the use of your REM driven clone for promotions 
etc., that’s it. If you ever make a fuss and want your ‘soul’ back, in other words: you no 
longer wish to have your REM driven clone to be used by dirty old men for sex; the 
Illuminati will kill you by applying a constant electric current to your REM driven clone until 
you have a heart attack or aneurysm in your original body and die. It is as simple as that. 


For example, Whitney Houston wanted nothing to do with the cloning centres, she said she 
would keep quiet; she never wants to be in the spotlight; she never wants to do radio or 
television. Let bygones be bygones, I’ll go my way and you can go your way. The Illuminati 
were extremely angry! They had bank-rolled her, and now she didn’t want to be their ‘friend’ 
or ever associate with them again. She was sacrificed; she was killed with a constant electric 
current to her REM clone. She had sold her soul, in the beginning of her career; in other 
words, the “use of her REM clone”. Earlier in Whitney Houston’s career, she had signed that 
they can use her REM driven clone however they wish. 
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I have also seen people say “No” —when confronted with ‘selling their souls’. These people 
are then memory suppressed, and will not remember the proposal of their REM driven 
experience. The people who also refuse to sell the use of their REM driven clone (‘sell their 
souls’) are blacklisted secretly, and they will never receive a high paying movie role, concert 
gig, advertisements etc. If you have ever wondered why so many talented people have not 
‘made it’ —they refused to sell their souls, in other words, the use of their REM driven clones 
in exchange for promotions. This is how the entertainment industry really works. Another 
aspect of selling your soul, in other words, selling your REM driven clone is that you are 
also agreeing to sell your children, and your children’s children etc.; your whole lineage to 
the Hluminati; for the Hluminati to use your unborn children for paedophilia, torture, sex 
sports and other grotesque and ungodly things when they sleep. It is a nasty business. 
NEVER EVER sell your soul. 


The lesson is very important. NEVER EVER, ‘sell your soul’; NEVER, EVER! You will 
experience the worst nightmare situation ever, and in this physical world, that is the use of 
your REM driven clone to be used for sex sports. You’ ll never have a decent night’s sleep 
ever again, and you will always retain the full memory of your REM driven clone 
experiences; as well as, you will be selling your unborn children into this dirty business. 
Even when confronted with this as a joke: never sell your soul. Never Ever! The physical 
aspect you are confronted with when asked to ‘sell your soul’ is: “YOU”, and everything 
which makes you, “you”; your ideas, your creativity, your privacy, your biology; everything 
which makes you, you. Never sell your soul, which in this life is currently the use of your 
REM driven clone! Never, ever! I hope that is well received. 


Fake Alien Abductions conducted through REM Driven Cloning Technology 


I must add they grow duplicate REM driven clones of people from all walks of life and then 
they transfer the persons consciousness to their REM driven clone version at the cloning 
centre while the person’s REM driven duplicate clone is chained down to stainless steel 
corpse tables; or they pre-inject the REM driven duplicate clones with drugs before 
transferring the consciousness so that once the consciousness has been transferred, the REM 
driven clone cannot move. This is the point when they usually send people into the room 
dressed as aliens. It is a fake alien abduction. It’s just these Illuminati people dressed in 
Hollywood quality accessories and they make the REM driven duplicate clones which have 
either been chained to the steel corpse tables or pre-injected with drugs, believe they are 
having an ‘alien abduction’. Members of the Illuminati even dye chicken skin grey, and 
stretch it over a mask for realism and perform “experiments” on the immobile REM driven 
clones; the perverts anally probe them; they rape their limb bodies and do not suppress the 
victims memories; so these victims wake up thinking they have been abducted by aliens but 
in reality, they had their consciousness transferred to their duplicate clone versions when they 
entered REM sleep and they were violated. The victims do not know where to turn and 
naturally, they are embarrassed. Some victims even try and do install cameras all around their 
bedrooms in order to videotape themselves while they sleep; to prove they have been ‘taken’; 
but to no avail they have not been taken; they have been cloned and had their consciousness 
transferred to their REM driven duplicate copies once they enter REM sleep by the most 
disgusting perverts in the world. The scum even videotape these ‘abductions’ to watch later 
as sick demented porn. These fake abductions are conducted by the Illuminati more often 
than you can imagine. They just keep doing it to random people over and over and overt... 
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Tam THE Spy for Humanity against the Corruption of the Illuminat 


Over the years the Illuminati have offered me: a priceless katana (Samurai sword); a rigged 
jackpot winning lottery ticket; REM drivenclone slaves to keep me quiet, any of the prettiest 
women I’ve ever seen; any girl from high school; Vladimir Putin’s daughter; even children; I 
do the right thing and spit in their REM driven clone faces; jam my fingers into their eyes but 
they have the technology to turn off the pain sensors of a REM driven clone, and therefore 
they have their pain receptors turned off as REM clones, while my pain receptors are fully on 
(sometimes even beyond the threshold of what is normal pain for a human). See the online 
articles: Science Daily (2014) and RT (2014) which discuss how pain receptors can be turned 
on and off in humans. Not much will hurt their REM driven clones other than getting dirt or 
vomit in a wound or bleeding too much. However, they have perfected the science and 
technology of REM driven cloning and therefore it only takes time and approximately $30 to 
grow new duplicate clone bodies. I started to smear excrement in their faces as a REM driven 
clone at the cloning centre in an attempt to deter them; I have never handled faeces in my 
original body, but I do this as a REM driven clone at the cloning centre, and even that does 
not deter them from their depraved ways. I composed a song which was later performed by 
“One Republic” referring to it called “All the Right Moves” (“All the right friends in all the 
right places... All the right moves in all the right faces"). I’ve made so many songs with MK 
Ultra technology (Rense 2001; Jim Cristea 2009; Berekley News 2011; Mind-Computer 2012 
nature video 2013) and Mind-voice technology (New Scientist 2014; Prigg 2014) it is 
ridiculous. You see it is very easy to make music using Mind-voice technology; Flo-Rida 
used Mind-voice technology to produce the song “Whistle” when I first made my original 
disclosure (in 2011). The song is a taunt at me about my “whistle blowing disclosure” 1.e. 
‘Can Donald blow the whistle? Etc. etc.” The thing is, anyone with a talent for music can 
make music much easier with the technologies which they have (MK ultra technology; Mind- 
voice technology); however, the Illuminati made more money from the music I composed, 
and so over the years, they just kept using me, over and over and over again, for rock, pop, 
rap, country etc. There are so many people involved in this REM driven cloning business, it 
is staggering; the organisation is vast. The only things the Illuminati fear are nuclear war; the 
new and improved lie detector tests and the general populace spreading my DISCLOSURE 
DOCUMENTS. 


For those of you thinking Queen Elizabeth II looks like a kindly little old lady and you still 
cannot believe that all this is true, although I have provided plenty of evidence to the contrary 
as well as evidence of her saying “Drop the mother f***ing base” as a REM driven clone on 
a song track (RainmanJhof 2011); you could not be more wrong. She is the worst human 
being I have ever seen or heard of. It is so sad to see these REM driven women and children 
having their consciousness transferred to their REM driven clone duplicates and brought to 
the centre of the dirt rink, sitting there naked, afraid and crying and raped and beaten for 
sport, for the rich and famous. REM driven cloned women and children display the most 
range of emotions, and it is the saddest thing to see there. Therefore, of course I cannot bring 
myself to be a part of this despite any riches which the Illuminati offer me. 


Over the 31 years when I was having my consciousness transferred to my REM driven clone 
at the cloning centre; Elizabeth, Vladimir and many, many Illuminati members and cloning 
centre attendees discussed many topics with me. These Illuminati people, such as Elizabeth 
and Vladimir, as well as many others confided in me because I had composed songs since I 
was 5 years old. 
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For readers struggling with the idea that a5 year old can compose such wonderful songs at 
such a young age I will remind you that, it is easier to compose songs with technologies such 
as MK Ultra and Mind-voice technology. One is only limited by their imagination and 
creativity. Moreover, research talented children. I won’t provide references of talented 
children here because I want to protect children from the Illuminati, and not have children 
exploited like I was; and for the readers who are parents; | am sure you know how talented, 
creative, and imaginative your children are. 


Accordingly, since the age of 5, Elizabeth, Vladimir and many, others confided me in me 
because they thought I was special, and wanted me to hang with them; some of these 
Illuminati people, I had composed their favourite songs; I was also memory suppressed for 
many years so they thought it was harmless to tell me everything that exists or is possible. 
They were trying to impress me and amaze me, and therefore they showed me plenty of their 
technologies and what they had. They wanted me to me a willing, full Illuminati member; so 
over the years I feigned interest and pretended to like these Illuminati people, so that I could 
learn what they do and how they do it. I was looking for a way to block the consciousness 
transfer to a clone during REM sleep, or hoping they would reveal this part to me; but they 
did not, and I did not find a method to block the consciousness transfer. However, I bided my 
time, until I knew just about everything they do; so that I could reveal to the world everything 
they do; to give humanity a fighting chance against everything they do and as a consequence, 
I became a spy for humanity against the corruption of the Illuminati. 


The Threat to Humanity when the H.A.A.R.P Grid is Complete 

One of the most important topics which they discussed with me that I must add to this 
disclosure is HAARP technology and their plans for HAARP technology. I have discussed 
the basics of HAARP above. HAARP radio transmitters have to be placed at certain points 
across earth to complete a ‘HAARP grid’. Once all the installations are completed over the 
earth HAARP will have more functions as a grid than the basics described. The Illuminati 
have told me, there is a possibility the HAARP grid will be capable of time travel, although 
there is a 50/50 chance using HAARP for time travel could destroy the earth. They also told 
me that once the HAARP installations are completed, the HAARP grid will be able to bend 
space and make the distance between, for example, Earth and Pluto approximately 1000 
miles for a few seconds, and then the distance will go back to normal. 


The Illuminati also said, once the HAARP grid is completed, they would be able to mind 
control people like never before without the use of RFID microchips or MK Ultra. Life on 
earth will be much worse once all the HAARP installations are up and working together in 
unison. The grid has to be complete though. HAARP cannot achieve time travel manipulation 
and mind control if it is just located in one or a few locations around the earth. There must be 
a certain number of HAARP installations around the world, in certain locations around the 
world; and the HAARP radio transmitters must be working in unison in order to achieve time 
travel manipulation and mind control of the populace of earth. 


This is what they told me as REM driven clones at the cloning centre. This disclosure could 
be false, or a half truth. I do not know. However, it is very important that I add this to the 
disclosure because the Illuminati are working twice as fast to complete the HAARP grid to 
achieve their aim of mind control over the entire population since I the time I sent out my 
first disclosure (in 2011). Whether or not they will achieve their aim of total mind control 
once all the HAARP installations are completed is NOT something we can afford to debate. 
They also told me that once the HAARP installations are completed; they will have the 
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capability to mind control anyone remotely like never before, at the push of a button. 
HAARP will also be capable of setting back time; which the Hluminati will use if they are 
ever in danger of being exposed. However, the Illuminati will remember the previous time, 
and the general populace will NOT remember the previous time, so that the Hluminati can 
correct the mistake(s) which led to their downfall. Once the HAARP grid is completed, 
humanity will be slaves forever. This is why we cannot afford to debate. Furthermore, from 
the book “Angels don’t play this HAARP” (Begich & Manning 1997, p. 8), it is estimated 
that the HAARP grid will be completed by approximately 2017; others estimate by the year 
2020. The important thing to note is that humanity does not have long, until the HAARP grid 
is completed. 


I must also add the positive side of HAARP, because as I have said, there is nothing 
inherently evil about technology. Technology is just a tool; it depends on the person using it. 
HAARP used correctly, and in the hands of honest men and women, will tame the weather 
with no adverse effects. Therefore humanity is on a timeline and a deadline to bring the 
Illuminati to an end. HAARP is one of the main reasons, this disclosure must spread, and 
spread fast. 


See below for possible HAARP locations around the earth (Rense 2011). The HAARP sites 
are located globally where the richest mineral belts are located. Sub-surface mineral 
exploration has been done from satellites by radio tomography that is 100% accurate. 
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Image 8: Possible H.A.A.R.P. Locations. Source: Rense (2011) 
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REM Driven Cloning is the Most Terrible Nightmare Situation Ever 
Furthermore, in terms of REM driven cloning; Fefe Dobson (singer) and Kurt Russell (actor) 
told me during my original disclosure (2011) specifically, to include in my disclosure that 
they do not like the cloning centre and they didn’t torture me. Then they said not to mention 
them, but I will mention them again. Mila Kunis (actress) from “That 70s Show” stabbed in 
my REM driven clone body multiple times when I made my original disclosure and I was 
rendered immobile for saying that “She is a slimy scumbag for hanging with these people” 
and for also saying “She has enormous eyeballs and looks like a lemur”. Mila Kunis (as a 
REM driven clone at the cloning centre) then begged me not to mention her (in my original 
disclosure, but I’1l mention her again too) and then Mila Kunis said “She doesn’t want to go 
to the clone zone anyway” and the Illuminati then deactivated her consciousness from her 
REM driven clone body, and she left. Her REM driven clone body went limp at the point 
where her consciousness was deactivated from it; her REM driven clone body looked ‘dead’, 
and she was gone. Some of the privileged people at the cloning centre are allowed NOT to 
have their consciousness transferred to their REM driven, clone duplicate versions (or they 
attend the cloning centre willingly when they want), but not me. I am an imprisoned slave in 
the worst nightmare situation. I told Nicole Leone (Madonna) also a REM driven clone at the 
cloning centre, that I was going to tell everyone that she coerced me to compose songs for her 
throughout my life (as REM driven clones). Nicole Leone (Madonna) told me VERY 
specifically to say in my disclosure here “She is not afraid!” and “No one will believe me and 
nothing will come of this”. I beg you to help me prove her wrong. 


Moreover, having your consciousness transferred to a REM driven clone alternative inhibits 
the person’s ability to dream for that evening. Although your original body is immobile and 
asleep in your bed, when they transfer your consciousness you have actually ‘woken up’ as a 
REM driven clone version of you at a physical location here on earth; therefore you walk and 
talk as a clone version of you. You are not dreaming; you are just a REM driven clone for the 
evening. Furthermore, when the Illuminati restore your memories (as they have with me) or 
do not suppress the memory of your REM driven cloning experience for the evening (such as 
with the fake alien abductions), you will remember the experience as ‘clear as daylight on a 
summer’s day’; the experience is ‘clear as a bell’ as life is in your original body. 


It is unlike dreaming, where dreams are fuzzy, incoherent and with random conjecture. The 
Illuminati know this as a fact, and therefore pre-inject the REM driven clones of random 
unsuspecting civilians for the evening with drugs before they transfer the person’s 
consciousness. They tell the person who has had their consciousness transferred to their REM 
driven clone all sorts of nonsense: such as they are in the 5'" Dimension; the astral plane; a 
singularity; the spiritual realm; Valhalla; quantum hopping etc. and all sorts of fallacies so 
that the person will not have a coherent picture of what has happened or what is happening. 
The truth is that person has had their consciousness transferred to their REM driven duplicate 
clone when they went to sleep and entered REM sleep; thei original body still remains asleep 
in their bed; their consciousness however is now transferred to a clone duplicate alternative, 
and the person is ‘awake’, walking and talking as a cloned version of themselves in a 
physical location. The Illuminati allow some people to retain some of these REM driven 
clone experiences to affect their mental psyche. 
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The physical location where the populace will be able to verify these REM driven clones is 
somewhere within 5/6 hours drive, in a radius of the Robert Pickton farm, Port Coquitlam, 
British Columbia, in Canada, somewhere at a remote nature reserve. This is the cloning 
centre all the rich and famous attend because it is above ground and the rich and famous 
don’t like the ‘hospital smell’ of underground cloning centres. The above ground cloning 
centre located in Canada is the cloning centre I have my consciousness transferred to when I 
Sleep. It is guarded by military personnel. There are many cloning centres all over the world; 
as Phil Schneider (1995; 1996) disclosed as far back as the mid 1990s when he spoke: there 
were 1477 Deep Underground Military Bases (DUMBs) worldwide and 131 active DUMBs 
in the United States alone. Each DUMB costs on average 17 -19 billion U.S. dollars; paid for 
by the taxpayer; and it takes approximately a year-and-a-half to 2 years to build DUMBs with 
sophisticated methods. DUMBs contain cloning floors, and have an entire floor dedicated to 
human cloning, where duplicate clones are grown of unsuspecting civilians (remember they 
just need your blood / DNA); and unsuspecting civilians have their consciousness transferred 
to their REM driven clones at a physical location, which is usually these Deep Underground 
Military Bases when they sleep; unsuspecting civilians are memory suppressed, also to be 
used for gruesome torture and sex sports; as well as the plagiarism of talented individuals. 
Schneider gave the above statistics in the mid 1990s; chances are there are more DUMBS and 
cloning centres worldwide today. 


Are you beginning to understand why this is the worst nightmare situation ever? Can you 
understand how: you, your friends, your family, your brothers, your sisters, aunties, uncles, 
children, work colleagues and anyone else you have contact with in your network, may be 
involved in this REM driven cloning business and will not even be fully aware of the 
situation or remember any experiences which they may have had once they wake up from 
Sleep and they are back in their original bodies? I remember all of the REM driven clone 
experiences as clear as daylight because my memories are fully restored. Can you understand 
why the Illuminati must be stopped and stopped immediately? This REM driven clone 
business is vast, and it affects everyone, not just me. 


This is why I mention that I am fortunate or unfortunate to remember all these experiences 
clearly depending on how you view it. | am unfortunate in the sense that I can recall all the 
depraved things these people do as REM driven cloned duplicates as clear as daylight and it 
affects my mental psyche. However, the fortunate part is: because I can recall all these 
experiences Clearly, I can inform the world about the evil committed against humanity in a 
clear and logical way for the average reader to understand and verify, so that the populace 
can bring these people to justice for the crimes they have perpetrated against humanity and 
continue to inflict on humanity. For anyone who has had their intellectual property stolen by 
the Illuminati as a consequence of the technologies they have used on you unsuspectingly, 
you will be able to sue and regain monetary reward for the theft of intellectual property as 
well as invasion of your privacy. 


I do not want to get too far ahead, because at this present moment, it is very important (I 
cannot say it enough) that this disclosure spreads (this is the stage we are currently at); it 
reaches the armed forces; to enable the armed forces to realise the crimes committed against 
humanity because of these people (the armed forces are kept ‘out of the loop’; they just 
“follow orders’); the armed forces will have to perform a military coup and bring this people 
to their knees. This is the point where the ordinary man / woman can have his REM driven 
cloning experiences restored, (that is if you want to) and sue / rightfully reclaim damages and 
legalreward for any crimes committed against him or her. 
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The Meek Shall Inherit the Earth 


As you can see if everything goes smoothly; the meek shall inherit the earth. This is why you 
must maintain your composure and resolve, as I do every single day. You must not riot or 
cause chaos, damage property or undertake any act which will cause public dissension. The 
good people of this earth are about to inherit the earth; under no circumstance must you 
destroy anything. At the end of this currently dire and complicated situation; humanity will 
inherit the cure for HIV/AIDS, cancer, Alzheimer’s, dementia, you name it —many 
debilitating diseases known to man; and other such wonderful technologies like hypersonic 
trains which run on magnets and are capable of doing Mach 5 (Mach 5 is the equivalent of 
3806 miles per hour or 6125 kilometres per hour; Schneider (1995; 1996) also mentions the 
availability of Mach 5 trains in his disclosure, back in the 1990s). These trains can be used to 
deliver foods which are discarded in More Economically Developed Countries (MEDCs) to 
Less Economically Developed Countries (LEDCs) because these trains can travel thousands 
of miles within minutes. Yes. The Illuminati have all these wonderful technologies and more, 
but withhold it, and in turn withhold the progress of humanity. Yes. Plenty of man’s problems 
can be solved when we address the root causes of our problems, and one of the root causes of 
humanity’s problems is: REM driven human cloning which is currently in the hands of evil 
men. Even REM driven cloning can be used for the benefit of mankind when this tool is in 
the hands of righteous men. It can be used learn new skills in your sleep: such as gain extra 
qualifications; learn how to speak a new language; play instruments etc. —so long as 
memories are not suppressed, you will be able to perform the skills you learned as a REM 
clone in your original body when you wake up. As you see there is nothing wrong with most 
technologies; it all depends on the person / people using it. Nevertheless, although they may 
be beneficial uses to REM driven cloning not yet realised, we must be shut down REM 
cloning before we can even consider how REM driven cloning may benefit mankind, because 
at this present moment all that REM driven human cloning is used for is to commit evil, 
particularly against unsuspecting civilians. 


It is OK to feel angry about all these crimes committed against humanity daily. But do not let 
these evil crimes rule you, in fact, let it motivate you; let it motivate you to the point where 
you will stand up and speak out to ensure that these crimes end. I think about the children 
and the future of the world every day; that is what motivates me and I view my situation as a 
God-given mission to bring these people to justice. I view things this way to maintain my 
sanity and composure. This is what keeps me going despite the extreme evil I experience, and 
it helps me to maintain my resolve and composure. The fact that I do not want a single child 
to grow up ina world, where they are being messed with in their sleep is what keeps me 
going despite this extreme evil. Some children are even kidnapped and brought to the cloning 
centre in their original bodies, again to be messed with. This is the root cause of why so many 
children go missing across the world. I’m sure any rational thinking human being feels the 
same way I do, and does not want their children, or any child to inherit a sick world governed 
by sick individuals. 


I am a baptised Roman Catholic and a God fearing man. I believe there is a Creator of the 
universe but the [luminati tell me there is no God, only science and technology. The 
Illuminati are also responsible for the death of the young beauty pageant girl Jean-Benet 
Ramsay; her parents are in this REM driven cloning business. Casey Anthony’s daughter; as 
well as, Casey Anthony (before she died) AND Casey Anthony’s parents also attend the 
cloning centre as REM driven clones. Many others; a man had his wife killed and this was 
mentioned on the news; it was an Asian woman whose rich husband had killed her; the 
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husband said the wife was responsible for their son’s death. Elizabeth’s response was that 
“Rich people in this organisation (The Illuminati) do not go to jail, they are covered for.” 


Stephen Spielberg and George Lucas are Illuminati members and they willing attend the 
cloning centre as REM driven clones when they sleep. George Lucas made other Illuminati 
members light my REM driven clone body on fire for the end of his movie Star Wars 
Episode III: Revenge of the Sith (2005).George Lucas said (as a REM driven clone) he 
wanted Hayden Christensen “To scream realistically”. Hayden Christensen (also a REM 
driven clone at the cloning centre) watched me, and listened to my screams and groans of 
pain and copied the sounds coming from my burning REM driven clone exactly. Hayden 
Christensen knows he is a REM driven clone when he goes to sleep and Hayden Christensen 
knows his consciousness is transferred when he reaches REM sleep. Hayden Christensen 
knows all about REM driven human cloning, and he is a “privileged” Illuminati member. 
Natalie Portman also knows all there is to know about REM driven human cloning; as does 
approximately a quarter of the “Star Wars” cast. Many directors have attended the cloning 
centre as REM driven clones too, and have used me in a similar role playing situation; they 
have caused me to have excruciating pain as a REM driven clone, to see what kind of squeak 
or screech I will make, as if I were less than a dog; and when I am a bloody mess on the floor 
as a REM driven clone; that is when they usually crawl on my broken REM driven clone 
body and sodomize me saying something like “They love me and they cannot control 
themselves because I made all their favourite songs and I’m so “special”. 


My ribs in my REM driven clone body will be broken, I will have suffered internal bleeding 
and will be crying or screaming, if I am able, but they just continue to sodomize me, and 
videotape such a depraved act of wickedness so that they can view it again like “evil 
porno graphy”. 


The REM driven cloned children, who have their consciousness transferred while they sleep 
at home in bed, in their original bodies, need a familiar face to talk to as REM clones or all 
they do is scream and cry at the cloning centre; that is where Joy Geizer comes in. Joy Geizer 
is married to my half brother from my father’s first marriage; Joy Geizer is a REM driven 
clone girl guide leader, and when the [luminati clone young girls, Joy Geizer speaks to these 
REM driven cloned girls; Joy Geizer keeps the REM driven cloned girls calm and “pimps” 
them out for free, knowing that these young girls will have their memories suppressed, and 
therefore they will not remember the experience and will not talk about it when they wake up. 
All the Geizers are in this REM driven, human cloning business; there are many people who 
remember these REM driven cloning experiences in their ‘awake state’ and in their original 
bodies who could be polygraph tested by independent polygraph testers. The police, and 
polygraph testers in my City of Halifax, Nova Scotia are compromised (they attend cloning 
centres as REM driven clones too); they cover up for child molesters and therefore cannot be 
trusted to fairly administer a polygraph test; as I said, commissionaires and C.S.LS are 
heavily involved. All it would take is a few polygraph tests to prove these things 
unequivocally, because for those of you who have ‘eyes’, you can already see that REM 
driven cloning is real, and that this ts actually the way of the world. I will take these 
polygraph tests publicly too, and demand that my mother and step father submit to them. 
They have told me, they wouldn’t even attempt to lie ona polygraph. 
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Human cloning, particularly REM driven human cloning, is one of the absolute truths of this 
world; hidden from the world for over 70 years. My life and the freedoms of many, many 
people, including the reader (you) depend on this disclosure. The Illuminati say that the world 
finding out about REM driven human cloning will set the stage for the end of the world; 
people panicking and destroying property because of the evil these people have committed, 
but as I’ve said: prove them wrong, because we are going to inherit the earth, so there is no 
need to riot or cause public dissension. There will be no end of this world; just the end of the 
crazy Illuminati people. They always like to think and behave so negatively, don’t they? 
*Sigh*. Furthermore, the whole talk about 2012; December 21“ 2012 and the end of the 
world Mayan Prophecy; that was really about the world finding out REM driven human 
cloning, and the sick and sadistic nature it has been used for by these sick and sadistic people. 
Under no circumstance must you riot; you must prove you are better than these savage 
barbarians. Ill say it again, because it is important: we are going to inherit the earth, and 
therefore the smart and right thing to do, is not to destroy anything, especially the earth which 
you shall inherit. 


Furthermore, I hope you are beginning to understand that the good people of this world must 
bring these people to justice and stop their wicked ways. I sincerely wrote this disclosure so 
that the good people of earth would be empowered to put a stop to their wicked ways. I wrote 
this disclosure to empower the good people of earth against tyranny and not so that the world 
would end. Therefore you must understand that the downfall of these Luciferians (Illuminati) 
must progress smoothly, because unless you have been to the cloning centre as a REM driven 
clone and retained the full memories of your experience, it is difficult to understand the level 
of depravity and sub human cruelty; it is beyond anything that has ever been heard of, and 
there is much more to tell. 


Ignore this disclosure and you will condemn me to a horrible eventual death and you will 
encourage them that ‘they are all ‘powerful’’. This is not an exaggeration. There is no need to 
exaggerate even President Barrack Obama is involved in the REM driven cloning business 
and attends the cloning centre as a REM driven clone version of himself, when he goes to 
Sleep. He and his wife Michelle Obama attend these REM driven clone gatherings. Barrack 
Obama has even told me as a REM driven clone, at the cloning centre “Donny, we’re all 
powerful. You are a slave and the people here [as REM driven clones at the cloning centre] 
won't speak up for you for fear of torture or death. Now make us a new song or we’ ll gut you 
like fish and leave you to writhe in agony!” 


Be Wary of: Shills; Trolls; Disinformation Agents and Double Agents 


There are many, many disinformation agents whose aim it is, is to denounce or debunk me. 
Be very wary of them. They DO NOT, and cannot debunk me, because after all, everything I 
have disclosed is truth. Although the truth concerns highly advanced concealed technolo gies, 
so it is a bit difficult to fathom at first, but keep reading, and you will realise that all which I 
have disclosed is true. Be very wary of the disinformation agents. 


The most common thing these people say is that “Donald is a paranoid schizophrenic” —yet, 
ask them to detail the ins and outs of what a paranoid schizophrenic is and what specifically 
qualifies Donald to be a ‘paranoid schizophrenic’; there is a high probability they will not be 
able to explain this to you, logically, sequentially and methodologically. Their main goal is 
just to make it as difficult for newcomers to understand what the real truth of this world is 
and as I have disclosed; and one of the root causes of man’s problems is REM driven cloning. 
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Some disinformation agents are paid by the Hluminati, to behave this way, and are all too 
happy to echo empty statements (without any substantial evidence for their claims) because it 
provides them with a pay check. I will provide the following reference for the reader which 
discusses the signs and symptoms of a paranoid schizophrenic; all for the express intent for 
the reader to further understand paranoid schizophrenia. You can read more about paranoid 
schizophrenia on Medical News Today (2015). The link is provided in the reference section. 
You are welcome to read my Facebook wall and within days, you will realise I converse with 
others quite naturally. You can also ask individuals who have spoken to me through Skype or 
met me; but if this is not a viable option for you; all you have to do is read my Facebook wall 
and within days, you'll see that whoever makes such harsh and untrue remarks on my 
character is in fact a disinformation agent. 


Furthermore, remember we live in a 3D physical world; and there is always a physical aspect 
to how something manifests. Therefore, when you hear others discussing concepts such as 
‘Tila Tequila demonstrated an ‘energy ball’ right on camera; Why didn’t Donald discuss 
that?!’ Please understand that these people are trying to deceive you with misinformation. 
There are also professional disinformation agents to be wary of. I do not perceive anything 
extra-ordinary in the world when I am awake in my original body beyond the five senses. I 
don’t see orbs, auras or anything of the like. All I will ever discuss are practical things which 
have been unequivocally proven to me as fact; because in the situation the earth is currently 
in, I cannot afford to speculate. 


Contact Information 


My Facebook is: https ://www.facebook.com/donald.marshall.148 
You can also press CtrHC lick (hold “Ctrl” on your keyboard and left 
“Click” with your mouse, onthe image to your right). 


I have a public wall on Facebook which starts from March 2012. In other words, all posts are 
made public since March 2012 and you do not have to join my friends list or subscribe me to 
see what I post (although you will have to have a Facebook account). I suggest that 
newcomers start reading from March 2012, and be patient, and read everything. You can 
read everything and learn the real truth of the world free of charge. I don’t wish to write a 
book, I am not looking to turna profit from this; I want to crush these guys and shut down the 
cloning centres! 


It also worthwhile to add that: I am not asking for donations. I do not want ANY donations. 
Ever! These disclosures are far more important than any donations. This is NOT my job. I 
have a job. [am an independent contractor; carpentry is my trade and I earn a living this way. 
If you sincerely want to help; the best way to help is to spread and share my disclosures. That 
is all I ever ask for, so that eventually, the world knows about REM driven human cloning, 
and the armed forces can bring these people to their knees. That is all I want; spread, 
spread, and spread this disclosure. I will never ever ask for donations. Ever! Please keep 
this in mind, and anyone who asks for donations in my name or on my behalf should not be 
trusted. I, Donald Marshall, will NEVER EVER ask for any donations. I hope that is well 
received. 
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You can also view Proboards which has all my Facebook posts and have been arches by 
Celine O’Carroll and Astral 7ight by visiting: 


http ://donaldmarshall.proboards.com/ 
You can also press Ctrl+Click (hold “Ctrl” on your keyboard and left 


“Click” with your mouse, on the image to your right). 


There is a search function on Proboards, and you can use this to search for and read all the 
disclosures I have made regarding REM driven clones, the people involved and more. I 
understand that it is human nature to want to know, which people have been to the cloning 
centre as REM driven clones; therefore, use the search function to read about any public 
figure which I have already covered that you have an inkling about. You can also post 
anonymously on Proboards and Celine and other Administrators will transfer your question 
onto Facebook which I’ ll answer. 


Donald Marshall Revolution is a website which details a brief overview of the Illuminati. 
http ://donaldmarshallre volution.com/ 

You can also press Ctrl+Click (hold “Ctrl” on your keyboard and left 
“Click” with your mouse, onthe image to your right). 


Interviews 
You can listen to the radio interviews I have done. Listen for consistency; particularly 
anything which you do not hear me, pronounce clearly for the first time; the best thing to do 
is to pause the recording at that particular point and replay it. You should also research the 
statement you do not understand. Sometimes reading helps comprehension a lot faster. 


One of the main reasons you should pause and replay the recordings is because: the truth has 
been kept hidden for so long that a lot of what I discuss in my interviews are beyond most 
people’s current world view; so at some points I may speak too fast for you; my audio/ 
microphone may not be so clear so you may miss what I say etc. 


A friend has told me that when he first watched the Vinny Eastwood interview; he did not 
hear me say the word “scars” (When Vinny asked: ‘How do I know I’m the real me?’) 
although he replayed that particular point in the video 8 times. Everything was just beyond 
his current comprehension, at the time. No matter how many times he replayed that part he 
really could not hear me say the word “scars” —so he let that part go, and played the rest of 
the interview, pausing, and replaying points which he did not understand, especially to 
comprehend whether I was talking about my original body or my REM driven clone duplicate 
body. He also listened to all my interviews for consistency, to note any ‘slip ups’, or any parts 
of my testimonies which do not ‘add up’. He would listen to all my interviews, pausing and 
replaying parts he did not understand and he would reserve his judgements until he felt 
everything I was saying was for example as ordinary as: ‘I woke up today, brushed my teeth, 
and took the dog for a walk’. He was also patient to realise the truth. After listening to my 
interviews he would just let it ‘sink in’. A week later he would come back and listen to the 
same interviews, to test whether his comprehension on the topics I discuss has improved, and 
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whether he can understand what I am saying without having to pause and repeat at certain 
points in my interview; and soon enough he could now hear me say “scars” at that particular 
point of the Vinny Eastwood interview. He had reached the point where all topics I discuss 
sounded to him like I’m saying everyday common place stuff that people have heard, such as: 
‘I woke up today, brushed my teeth, and took the dog for a walk’. For anyone who may 
struggle to understand the topics I discuss: I strongly recommend you take the above 
approach as my friend did; soon enough, you too will realise the real truth of the world like 
he has: REM driven cloning, kept secret and used for sinister purposes. 


I cannot say the following is true for everybody, however, an unproductive venture a 
complete newcomer can do is to listen to my interviews first time, all the way through, 
without pausing or replaying parts which they do not fully understand; If you do this and if 
there is just a single part of my interviews which does not make sense to you; this will 
interfere with your understanding of the entire interview. Remember, all I am discussing is 
technology, thousands of years advanced compared to what you currently use; available 
today, hidden and secret. If things start to get too complex for you, reduce it to its bare 
minimums: (advanced) science and technology. I hope that helps. 


Another thing which I do in my interviews, that friends have picked up on, 1s: -because REM 
driven cloning has been my reality for many years; I don’t differentiate between my original 
body and my REM driven clone body. I just say: I did this, I did that, and Elizabeth did this 
and that, therefore it can become very confusing for newcomers. Please bare with me; 
although I’m more emotional as a REM driven clone, and not as smart as I am in my original 
body (this is a side effect of cloning: REM driven clones are more emotional than normal, 
and dumber than they are in their original bodies) I’m still “me” when my consciousness is 
transferred; I have all the experiences and knowledge which makes me, “me” and therefore I 
naturally do not differentiate between my REM driven clone version, and my original body as 
an outsider discussing these concepts would. I understand it helps comprehension so I have 
painstakingly done this throughout this disclosure. 


I hope this helps; and I hope this helps to better understand my disclosure as well as the 
interviews which I have done. On the next page you can find the links to my interviews. You 
can copy and paste the links to your web browser or press Ctr}+C lick — (hold “Ctrl” on your 
keyboard and left “Click” with your mouse, on the images below) to direct you to the 
interviews. 
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Links to Donald Marshall Interviews 


Vincent Eastwood 


Copy and paste the link below to your web browser. 
https //www.youtube.com/watch?v=M_1UiFeV5Jg&ab_channel=VincentEastwood 


OR Press Ctrl+C lick (on the image below) to follow the link. 


Jeanice Barcelo 


Copy and paste the link below to your web browser. 
https //www.youtube.com/watch?v=3uzgu4ekT3c&ab_channel=JeaniceBarcelo 


OR Press Ctrl+C lick (on the image below) to follow the link. 


I Sees ’ 
4 y \ 
me F 
4 : 
‘ 


Lisa Phillips (CFR) 


Copy and paste the link below to your web browser. 

https //www.youtube.com/watch?v=UonnFuHLJKc&ab_channeE-Astral7ight 
OR Press Ctrl+C lick (on the image below) to follow the link. 

Listen to parts | through 8. 
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Radio Presenters —Contact Donald Marshall 


Anyone who sincerely wants to contact me for radio interviews on their show is welcome to 
do this. Please contact me through Proboards by leaving a message for me to contact you. 


Professionals who_understand “Consciousness Transfer” —Contact_Donald 
Marshall 


Any neuroscientists, engineers or professionals who understand how consciousness transfer 
works, and can provide me with a detailed methodology of how to block the consciousness 
transfer to my REM driven clone; please message me on Proboards, and this will be greatly 
appreciated. 


Email 

I currently do not have a contactable email address. In my original disclosure, the email 
address has been compromised (hacked), and so has any other email accounts I created: 
Yahoo, hotmail, Gmail, AOL etc. It doesn’t matter; they eventually get hacked; for whatever 
reason, the [luminatido not want me to have an email account. 


How to Learn More about Donald Marshall’s Whistle Blowing Disclosures 


The best ways to learn about the truth of the world is through my Facebook page and 
Proboards. There is a mountain of evidence which has been collated over the years, and 
corroborates all that I have disclosed here. I also understand that for some people it is 
impractical to read three years worth of Facebook posts, especially when some post are 
repetitive; contain unnecessary comments from trolls, shills and other disinformation agents. 
Therefore, I am currently compiling 5 documents which should make it easier for others to 
read and understand everything quickly; as well as, for others to share and spread those 5 
documents including this main disclosure document —so 6 documents about the real truth of 
the world. All for free! ! 


These documents include: 

e “Frequently Asked Donald Marshall Questions” —This will contain all the general 
FAQs which I have been asked over the years; all in one place. 

e “Experiences from the cloning centre” —This document will contain the full disclosure 
of my REM driven cloning experiences from the cloning centre when I go to sleep; all 
in chronological order. 

e “List of people to avoid” This will contain a whole list of trolls, shills, and 
disinformation agents and double agents in alphabetical order, to avoid at all costs, in 
real life and online; -all complied in one place; and the reasons why they should be 
avoided. 

e “Public Figures and their relationship with Donald Marshall as REM driven clones” — 
this will be a complete list of every public figure I have ever come into contact with 
as a REM driven clone; and you will be able to read about all the public figures I have 
met as REM clones, as well as the experiences, all in one place. 

e “The subterranean underground colonists: The Vril” —this will be everything about the 
biological parasites the Illuminati harbour. Yes. The [Illuminati harbour biological 
parasites, which they use against unsuspecting humans. I told you the Illuminati were 
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the biggest depraved perverts ever to grace God’s earth. REM driven human cloning, 
kept secret from the world for over 70 years is difficult to fathom as it is, as are these 
biological parasites. These parasites are also one of the main root causes of 
humanity’s problems here on earth, and must be rendered extinct. In this document 
you will be able to learn everything about their, strengths, weaknesses, psychology, 
biology, ecology, sexuality and arm yourself with knowledge which ensures that 
humanity exterminates these parasites from our earth, forever. The secret of Vril; a 
secret no more! 


I hope after reading my eye witness statements presented in this document that you have now 
began to understand that this is simply what is happening in our world today. 


Heed my disclosure, very diligently. At the start of my disclosure I asked the reader to do two 
things: 


1) Give me the benefit of the doubt —because there is nothing worse than being a victim 
of abuse, reporting it and the people who have the power to stop it, ignore you; 

2) Set out on a genuine quest to debunk my disclosure. I understand that for some 
people, plenty of what I have disclosed will still sound ‘too out there’ beyond their 
current scope of reality to be believable. For such people, the honest thing to do is to 
start with the first topic which you do not fully understand and explore it, either by 
finding that corresponding topic on Proboards (Donald Marshall Proboards 2015), and 
continuing your research from there; or just Google any topic you currently do not 
understand and review the topic on websites such as New Scientist (2015), Gizmag 
(2015), Motherboard (2015), BBC News (2015a; 2015b), BBC Future (2015), The 
Guardian (2015a; 2015b) The Independent (2015a; 2015b), Daily Mail Online (2015) 
and start reading more articles in the Science and Technology columns because these 
people have been telling you what they have been doing for decades. Consequently, 
keep in mind that articles which discuss ‘future’ technologies and ‘improvements’ in 
medicine or science, are articles, which are really discussing present technologies, 
and achievements in science and medicine already realised; because most of these 
achievements have been realised decades ago. It just hasn’t been fully disclosed 
publicly. 


I have also saved and backed-up every reference (except the homepages of the websites 
referenced) in this document; therefore if a link or video is ever deleted let me know. 


How Much Do You Know About Post-humanism / Trans-humanism? 


Furthermore, you have to be honest here: because if youdo not know much or anything about 
post-humanism / trans-humanism then I am afraid to say, -and this is no fault of yours — that 
you are behind in this the world; simply because these Illuminati people are Post- humanists; 
and that is the direction the want the rest of the world to go. They want the world to reacha 
destination where human cloning is common place; a world where downloading your mind / 
entire life experience onto a computer microchip and living on as a cloned version of you 
with the microchip running the consciousness to be common place; and these Illuminati Post- 
humanists want the world to head in a direction where it is commonplace to molest children 
through science and technology. No. This really is not Science-Fiction, this is the world we 
live in today; this is why such marvels in science, medicine and technology has been withheld 
from the general public and kept hidden by an ‘elite’ group of people because if these people 
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honestly came forward, and said “We have invented this technology and we want to use it for 
this “negative” purpose” —the populace would not accept it, and these people will be lynched 
in the streets before lunchtime. Therefore, through concealed advancements in medicine, 
science and technology, the Illuminati can live out their inner depraved cravings and commit 
crimes against humanity and the world, for which most people will be too blind to see or even 
fathom, because the hidden science and technology is beyond the average person’s current 
comprehension. 


Therefore, please attain an education in post-humanism / trans-humanism because these 
Illuminati people believe they can rival creation, nature and the marvels of the universe 
through science, medicine and technology. The Illuminati go against creation; they go 
against nature; and they go against humans. They don’t consider themselves humans. They 
consider themselves post- humans and believe they can become “gods” through advancements 
in medicine, science and technology. See LawOfldentity (2014) and Mark Dice (2014) for 
Richard Seed’s comments on ‘becoming gods’ through transhumanism. Richard Seed is a 
Physicist with a Ph.D. from Harvard University; he is well known in the controversial cloning 
debate and declares his aspirations to "become god" saying 'We are going to become Gods, 
period. If you don't like it, get off. You don't have to contribute, you don't have to participate, 
but if you are going to interfere with me becoming a God, you're going to have trouble. 
There'll be warfare.’ If you value humanity, do your best to attain an education in the trend of 
post-humanism / trans-humanism; otherwise the future of mankind will be bleak. We must do 
everything we can to stop these people. 


This is of uttermost importance. REM driven cloning of is the most terrible thing in the 
world, especially when it involves unsuspecting civilians, and worst of all, imnocent children. 
If you choose NOT to do anything you allow the Illuminati to continue to clone your 
children, sisters, wives, and sons. You allow the Illuminati to continue to hijack the minds of 
your children, sisters, wives, and sons while they sleep, through concealed advancements in 
science and technology. You allow the Illuminati to transfer the consciousness of your 
children, sisters, wives and sons to their REM driven duplicate clone versions while they 
Sleep, whereby the Illuminati molest your children, sisters, wives and sons, which will cause 
them to have learning disabilities, unexplained depression and suicidal thoughts, as well as all 
kinds of side effects. 


This IS your ONLY chance to end these monsters. There is a deadline! 


This is your ONLY chance to do something to end these monsters. We are on a timeline and 
there is a deadline. As I have already mentioned, as well as, the top scientists in the field of 
physics and geophysics have mentioned: HAARP is not only capable of controlling the 
weather; once the HAARP grid is completed and working at full power, it will be capable of 
mind control over entire populations. We will all be slaves to the Illuminati FOREVER. Our 
freewill will be gone forever. Furthermore, if they achieve their aim of time travel with 
HAARP technology, future generations of humanity will never be able to stop them, because 
as they have told me: ‘They will always be able to go back to a previous time, and correct the 
mistake(s) which led to their downfall’. This is the Illuminati’s end game and what they wish 
to achieve. This is why this disclosure is so heavy, and so important. It goes beyond REM 
driven cloning; although it is important the world understands REM driven cloning. The 
future of humanity is at stake; and because of the 2-5 year deadline until the HAARP grid is 
completed, it is ttme humanity stood up and brought an end to the Illuminati: This REALLY 
is your ONLY chance to end these monsters! 
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The only way for evil to triumph is for good people to do nothing. 
Edmund Burke 


Remember for every 12 months which passes military / concealed technology outstrips the 
technology the general public is accustomed to by 44 years (Schneider 1995; 1996). Close 
your eyes and think 44 years into the future. The year is 2059. What kind of technologies do 
you expect mankind to have? Do it for real; don’t just read the words. Close your eyes and 
imagine. The year is 2059. What kind of technologies does mankind have? You see. It is ‘out 
of this world’ technology, right. This is exactly what is going on today in the year 2015. It’s 
just that it is hidden. That’s all. Not so difficult to fathom now. 


Do NOT Be Afraid to Help. We OQutnumber the Illuminati by 1,000,000:1 


Don’t be afraid to help. These people are easily defeated when good people stand together as 
one. These Illuminati people total no more than 10,000 people. 10,000 people against 
7,000,000,000 (7 billion) people —that’s less than 0.000001 % of the world’s population. Now 
can you begin to understand how prevalent evil can be when a small organised group of 
individuals, as little as 10,000 of the world’s most evil and tyrannical people all work 
together in unison to exert their influence over the world? The world does not have to be this 
way. We outnumber the Illuminati people by a 1,000,000 to 1. For every Illuminati person 
there is, there are one million people who are not luminati, therefore do not to be afraid to 
help; all you will be doing is helping humanity rid itself of its sickness. So please feel free to 
share and spread my disclosure far and wide. 


For those of you whom this applies to: remember the Illuminati (and I know it sounds 
ridiculous despite the evil they do) are deeply religious. They believe anyone aiding me is 
part of the “Army of Light” prophesised by Nostradamus; and to harm or degrade the life of 
anyone assisting me will bring them to their ultimate end and they will incur the wrath of 
God; they will suffer utter ruin and demise in their lives if they are to hurt you; they are very 
scared of people who can see through the lies and deceptions they have inflicted on the 
world. So please, stay calm, do not stress your heart, and know that you are safe, and they 
cannot hurt you. You can feel safe in the knowledge that you can do the right thing by 
helping me. They told me this as REM driven clones on the night of 21“ of February 2014 
when I went to sleep. The above is exactly what they said. 


For anyone interested in understanding the interpretations of the Nostradamus Prophecies, 
Crystal Links (2015) provides a good source for all 942 of the quatrains. Delores Cannon is 
also an author who has written three volumes called “Conversations with Nostradamus” and 
for anyone interested you can read these online (Galactic 2012a; Galactic 2012b) as well as 
watch her YouTube videos (CreativeForce Video 2014; Disclose TruthTV 2015). 


Yes. This is the state of the world today: a deception within a deception coated in reverse 
psychology; and fact is indeed stranger than fiction. Now after everything I have said, if you 
are still sceptical and ‘in-between’ on this issue then the best thing for you to do is to pay 
attention to your dreams; or lack of dreams —they are your own experiences and you cannot 
deny your experiences. 
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In other words, you may be having REM driven cloned experiences too; for some people they 
have a ‘dream’, where they are in the same environment, over and over and over again; or the 
theme being discussed in their ‘dreams’ is the same over and over and over again; or the 
environment their ‘dreams’ take place always appear to happen in the same 3 or 4 
environments over and over again —no matter what the theme is. In each scenario there is a 
likely probability that these are not just dreams, and in fact these people have had their 
consciousness transferred to the REM driven clone duplicates and the Illuminati is trying to 
extract something from them, once that is done they implant a false memory (See Kim (2013) 
and Alford (2015) for discussions on how false memories are implanted) so you wake up 
with the feeling of remembering something, but in actuality it is false; or you wake up with 
no memory of dreams from the previous evening, which means there is a high probability that 
you had your memories suppressed when your consciousness was transferred to your REM 
driven clone. This is why I say you can be sceptical about everything I have said (for now), 
but pay attention to your dreams, or lack of dreams, they are your own experiences, and you 
cannot deny your own experiences. 


Notew orthy Frequently Asked Question 


A Frequently Asked Question I receive, which is worth a mentioning here, is as follows: 
Q: Donald, if everything you have said is true...; in other words human clones walk among us 
now ina multilayered conspiracy which reaches the highest levels of government; armed 
with this knowledge what does one do exactly? What happens now, Donald? You obviously 
want to spread the word and make people aware but to what end? 


DM: In short: I want to bring a complete end to the Illuminati and usher ina “Golden Age” 
of mankind. This question is best answered by detailing my ‘Mission and Vision’ for ending 
the Illuminati completely. 


Donald Marshall’s Mission and Vision on How to Bring Down The Illuminati 


e This disclosure must spread, and spread FAST and FAR! 

e If you now understand everything I have disclosed in this document as truth, then do 
not waste any more time. Share this disclosure with your wives, husbands, brothers, 
sisters’ aunties, uncles, friends, co-workers, and children. We all have a part to play in 
saving the world from a premature doom. 

e Call friends who have not heard from you in a while and tell them you have important 
news to share. Share this document. Share it on social media such as Facebook; 
Twitter; Instagram; Dropbox; Slideshare etc. 

e Keep sharing this document until it comes to the attention of the Armed Forces. The 
Armed Forces will have to intervene. Once the Armed Forces intervene we will have 
reached the middle stage of this vision and will be witnessing a complete end to the 
Illuminati. Until then, we’re in the beginning stages, so please; spread this document 
faster and further. The quicker it is spread; the quicker the Hluminati are ended. 

e Once the Armed Forces have intervened a Military coup can be orchestrated against 
these vile people. 

e Cloning centres can then be shut down once these people are overthrown. 
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The freeing of any missing people (children; teens; adults) trapped in the cloning 
centres can commence (once the Armed Forces intervene). 

HAARP (as well as other highly advanced technologies) can now be contained and 
not used for adverse effects against the world (once the world learns of this 
disclosure). 

These Illuminati people will then HAVE to appear in court for their crimes against 
humanity. 

Suing the Illuminati members in court (once court proceedings commence... we will 
be past the midpoint of my vision, and closer towards witnessing a complete end to 
the Hluminati). 

The populace (and it will be your choice) can then have their REM driven clone 
experiences restored and also sue and claim any legal reward / compensation. 

After the populace has sued the Illuminati for their crimes against humanity; the 
punishments can commence. 

Punishments will include: imprisonment and executions of these sick and malevolent 
people. The imprisonment and executions of evil Illuminati members will bring an 
end to the Illuminati. 

After the punishments and executions; Governments worldwide can now be replaced 
with incorrupt individuals, worldwide. 

The structure of Governance will also have to change. The reason for this because 
future generations will always be able to check their leaders and governance more 
appropriately; so that the depraved and subhuman acts I described can NEVER be 
committed against humanity again; nor will world leaders be capable of committing 
such monstrous crimes in such secrecy ever again. 

Ensuring that the laws of the land always progresses in line with advancements in 
medicine, science and technology; as well as, ensuring law progresses in the 
directions of Research and Development (R&D) regarding future technologies, 
science and medicine. 

Release of technologies, science and medicine which benefit mankind. 

Commence a “Golden Age” of mankind. 
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If you do not fight the corruption and you do not stand up for what is right in life, 
you end up being a serf and a slave and you are leaving your children a world in 
which you would not want to live in yourself, so how can you in decency behave that 
way? You have to stand up for what is right in life, and unless you do that you are 
nothing. 

Aaron Russo 


Empowerment by Virtue of Golden Truth 


As you can see, despite all the horror of the world I currently present: if everything goes 
smoothly, the good people of this world, truly will inherit it. This is why despite any anger, 
sadness, or fears you may have; you must not riot, damage property or cause chaos or bring 
about any other form of public dissension. You cannot stay silent, or ignore the issue in the 
hope that the threat removes itself. You are called to act; you must take action to help bring 
the Illuminati to an end; you must act while at the same time, you must maintain your 
composure and resolve to ensure that the whole procedure goes smoothly, and we all inherit a 
world we want to live in. 


Your life, at this very moment, is more important than you may have probably ever 
imagined. You have purpose. Through you, and other good people around the world, together 
we can bring an end to such unspeakable forms of tyranny in this world. It is my humble 
stance that you have now become truly empowered with golden truth and you are now 
compelled to bring this tyranny to an end. 


Do not waste the knowledge you have obtained from this disclosure. It is my only hope to 
escape this man made living hell. It is my only hope, as well as, the hope of many REM 
clones imprisoned there, as well as, real people who go missing daily, and are trapped in the 
cloning centres. 


We sincerely beg you. 


Donald Marshall 
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Appendices 


Appendix A: Thien Thanh Thi Nguyen (Tila Tequila) Transcript 
Link: https://www. youtube.com/watch? v=7mRZ7ItF9ls&ab_channe-EAstral7ight 


00.00 — 1.10 min: You know what... since you f****** with my program darling Queen 
Elizabeth [II] and the paedophilia ring and the cloning centres, and the cloning centres. That’s 
right darling the cloning centres. Parents listen to me right now, they are blocking me but that 
is quite alright. They are blocking me but that is quite alright. Because I have many, many 
other forces; I shall not say their names right now, but I have many big plans to expose all of 
you disgusting, sadistic f***s! Okay? That is all. I shall save that for another time. But, 
however, I shall REPEAT: that was just an introduction to the reptilian family, leading all the 
way back. They call themselves the “The Black Nobility”. Now that is just one part of it; 
alright? 


1.11 -2.47 min: The Black Nobility; the reptilian family; all the way back from ancient 
times; so which they think... they feel like they are the divine chosen ones... from whom may 
I ask? Definitely. Definitely not God. Our creator of the world. Reptilians: they feed on 
blood; children; the paedophilia ring; recently busted. Oh! It has been going on for centuries. 
Parents listen to me carefully. I don’t care if I’m cutting out. I will continue this and I am not 
alone on this battle. Believe THAT! Believe THAT! I am not alone on this battle. I started 
out alone but Iam marching on with MILLIONS; okay? So sit your old a** down okay. 
Because you are gonna roll over, but it doesn’t matter anyway because you are all ancestral 
f***s! Who interbreed... ancestral f*****o... and then... and then... Oh! Only going to talk 
about cloning those children and... oh! And all those many children’s parents listen to me 
carefully. 


2.48 -4.24 min: Hundreds of missing children come up every year. You wonder... why? 
How? How could this be? And then there is so called CPS [Child Protection Services] or 
whatever they are called; they come and take your children, just, just for nothing; right? Not 
to discredit everybody, because not everybody is bad. I’m talking about the bad people. And 
they take your kids... they take them as this... they treat them like... I can’t even say the word. 
It’s disgusting, it’s sadistic. They... they... they take your kids... they toss them out like little 
[inaudible] cause they are so f*****g_. Pardon my French, but then again when I’m dealing 
with these evil cum-buckets I have no holy words coming out of my mouth, because these are 
the only words they resonate to. So therefore that’s how I refer to them. Because they can 
only [inaudible] ...their masters whiplash on them with these [inaudible] words of cursing, 
vileness and slaving and that is not what the true God is; okay? The God of Hell...; 


Anyways... 
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4.25 — 5.30 min: There are these CLONING CENTRES where they take your children and 
do sadistic things to them. I’m not even talking about child molestation here; not to mention; 
uh there is one of them that got caught, flying out to Florida; to meet up with a four year old 
little girl, to have sex with a four year old girl. That’s right. Google it because it is so highly 
sinful.. We have commercials about... you know starving kids; you know save the starving 
kids and it is heartbreaking. We can have commercials about it... why? Because it is a 
horrible thing and people can have commercials about it. WHY do we not have commercials 
about... ‘Daddy please don’t, don’t. Mommy please don’t let daddy let daddy touch me?’ — 
because it is disgusting! It is so disgusting; beyond sin that no one, NO ONE, can even make 
a commercial about that because that’s how sinful it is. 


5.31 — 7.19 min: Do you understand that? Do you understand how sinful that is? These 
people, I’m not even going to call them people; alright? They take your children; they not 
only molest them; men f*** them and make them shoot each other. They give them guns. It’s 
either you shoot him or I’m gonna shoot you. They are... mind you, they are children. 
Children. Yes. I’m speaking out, because I... uh! Who else is doing this? You’re all just 
[inaudible]... shame on you... And actually the most recent paedophilia... got taken down... 
WOW! How long did that take? Really?! Do you know how long this has been going on? 
*Sigh* Alright I’m gonna calm down... but as a parent and I love parents out there. My heart 
goes out to all the parents out there who have missing children. You know, we all pray for 
them; every day. And I put ona bold face in public every day; because there needs to be 
someone strong, believe that. But my strength comes from somewhere... that I have a very 
vulnerable emotional side where I feel very strongly for these children and innocent peop le. 
So therefore I want to speak out. 


7.20 — 9.10 min: I have and I have my passion too; and in the end you shall all know why I 
am so passionate about exposing every single one of these scumbags; okay? The truth shall 
prevail and you all will know why. So, as for you parents... ah... there are no words to 
describe. But let me just expose because you can’t just... there is a point where you CANNOT 
just turn the other way. You know this stuff is going on; and you go ‘Oh well... that’s their 
problem. Let’s just turn the other cheek.’ How long are you going to turn the other cheek, 
until it happens to your own freaking children? When, when, when your own child; three 
years old, get’s run out [kidnapped] and gets blasted right in the head with a gun... yeah... 
there’s more to that people; okay? And I’m not just saying that coming from some... I mean, 
actually, mothers, fathers out there... If you found out... I’m sure you would do way worse 
than what I am just saying. I’m just using voc. I’m just annihilating them vocally. I’m sure 
the parents out there who find out what their children have gone through, their missing 
children. I am pretty positive more than just a vocal annihilation of these scumbags that do 
this to your children; okay? 
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9.11 — 10.32 min: So keep on turning the other cheek folks. Hey, go and turn the other cheek; 
you are with the others. Iam not. 1 AM NOT. Like I said you... There is only two ways to go 
about this: you’re either with us: the good guys, or you’re with the others. There is no in- 
between. Cause if you are in-between, hiding like cowards, turning the other cheek; doing 
whatever; well then you are a freaking coward and you are just a sheep. And sheep end up 
dying because you know what you are owned by “The Others”. So pick one: you’re either 
one of us: the good guys or you’re part of the others. That is simple as that! Two choices: 
good guys; bad guys. In-between you’re dead because the bad guys are going to suck your 
soul out [transfer your consciousness to your REM driven clone] and do some sadistic stuff to 
you and watch, and make you watch while they pretty sadistic stuff to your children as well. 


10.33 — 11.33 min: Do you know why they love children? Because they are innocent souls; 
they’re innocent... they’re, they’re the most innocent pure beings in this planet. They’re not 
harmed by anything. They’re new to the world; bright-eyed pure innocent children. That is 
why these disgusting paedophile and these clone rings; cloning centres; satanic rituals; 
Brownsville Texas... There are many other cloning centres where they take your children that 
go missing. And you wonder why? What happens to them? I’m sorry to break this to you but 
that is what happens. Now either do you want to know what happens to them or do you want 
to turn the other freaking cheek? 


11.34 — 13.09 min: Tune into my next show. I’m gonna upload stuff; I have an arsenal ready 
to blow up! Okay. And I have reason behind this. You all should know my personal reason 
soon; but this has nothing to do with me right now. But know that I’m back, I’m back with a 
vengeance and I’m back with an army full of people around the world who are sick and tired 
of treated like animals; or quote, unquote “COWS”. We all know what that means. For the 
outside world (the masses) we all know the term “sheep”, sheeple. But for the insiders we 
know what the cows are don’t we? You know what “The Others” like to do with the cows, 
right? They start to herd you in... and to... yeah...’m gonna end it at that. And to all the 
parents, families and children out there, I love youso much. I... have to maintain composure, 
because that is what I do. That is all. Over and out. 
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Appendix B: MK Ultra 


MK Ultra -noun: [Manufacturing Killers Utilizing Lethal Tradecraft Requiring 
Assassinations] The goal of mind control, using MK Ultra technology is to program an 
individual to carry out any task against ther will and self-preservation instinct, and to control 
the absolute behaviour and thought patterns of the individual. 


Modern-day MK Ultra involves an implantable microchip which is inserted into a Mark 2 
clone of the victim. Every thought, reaction, hearing and visual observation causes a certain 
neurological potential, spikes, and patterns in the brain and its electromagnetic fields, which 
can now be decoded by the implantable microchip into thoughts, pictures and voices. The 
thoughts, pictures and voices of the implanted Mark 2 clone (victim) can now be displayed 
visually and heard on any system capable of converting visual images, suchas a television or 
a computer. These images are usually displayed ona giant screen at the cloning centre. 


The purpose of MK Ultra is to elicit a specific conditioned response in a victim (desired by 
the programmer) to an otherwise neutral stimulus. In other words, through the process of 
“classical conditioning” (which involves learning a new behaviour via the process of 
association. In simple terms two stimuli are linked together to produce a new learned 
response in a person) the implanted Mark 2 REM duplicate clone (victim) is placed thorough 
many similar recurring scenarios which are experienced (or perceived) by the victim as 
“real”, because the programmer manipulates the victim’s audio and visual field, and 
continuously pairs the victim with the neutral stimulus, so that either a positive or negative 
conditioned response is elicited in the victim towards the neutral stimulus. 


In other words an implanted victim can be placed in many recurring situations deemed as 
frightful, where a mystery stranger saves the victim from the frightful situation over and over 
again. The victim will now have positive associations towards the mystery stranger and 
therefore the conditioned response is now one of ‘positive associations’ (towards the mystery 
stranger who did not elicit sucha reaction before). 


MK Ultra techniques are administered through Mark 2 (sleep driven) clones. In other words 
classical conditioning happens when the person sleeps. Memory suppression technologies are 
also used in conjunction with MK Ultra technology, which enables the programmer to control 
certain memories the victim remembers. The use of memory suppression technologies and 
MK Ultra technology allows the programmer to reinforce behaviour and elicit specific 
conditioned responses (in an original). 


Therefore, in our example above, when the original meets the mystery stranger in real life, 
the original (victim) will be predisposed to the mystery stranger and automatically ‘feel safe’ 
around this person and may even believe that he / she should ‘date this mystery stranger’ — 
depending on what was programmed; because the victim was conditioned to elicit such an 
emotional response towards the mystery stranger in his / her sleep as a Mark 2 REM driven 
clone through MK Ultra functionality. 
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MK Ultra can also be used to create zombified individuals who are programmed to murder 
and remember nothing of their crime afterward. MK Ultra (technology) can also be used to 
disrupt the memory of the original, discredit people through unusual behaviour, make the 
person insane or commit suicide and murder. 


MK Ultra has much functionality. Furthermore, because of its video and audio projection 
functionality, MK Ultra can also be used to compose music. MK Ultra is capable of relaying 
the Mark 2 REM driven clone’s subconscious and conscious mind as visual images and 
audio, projected onto a screen. Therefore thoughts, pictures and voices which have been 
experienced consciously and subconsciously in one’s life can be displayed visually and 
audibly on a television or computer screen. The Mark 2 clone now has the option of 
harmonising these thoughts, pictures, and voices into a coherent order which produces music 
through the thought process of his or her imagination. See Jim Cristea (2009); Berkeley News 
(2011); UC Berkeley Campus Life (2011) CTForecaster (2013); nature video (2013) and 
Stromberg (2013) for examples and discussions and the capability of MK Ultra technology. 
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Appendix C: The Illuminati 


Illuminati —noun: A modern-day criminal organisation operated by reprobate (depraved, 
unprincipled and wicked person) criminals. Their main agenda: is to enslave the whole world 
through advanced concealed technologies. 


Today’s Illuminati trace their roots back to Professor Adam Weishaupt who found the 
Illuminati on 1“ May 1776. Since the inception of the Illuminati the intent has always been, 
and remains: “to bring about a NEW World Order that writes God out of the picture and 
deifies (glorifies) Lucifer.” This intent 1s still prevalent today. The following excerpt is 
derived from A. Ralph Epperson (1990) The New World Order: 


Weishaupt was a teacher of Cannon Law (law governing the affairs of a Christian Church, especially 
the law created or recognised by the Papal authority in the Roman Catholic Church) at the University 
of Ingolstadt in Bavaria, now part of Germany. 


He even told the world, in his writings, where he would conceal the Order: "None is fitter than the 
three lower degrees of Free Masonry; the public is accustomed to it, expects little from it, and therefore 
takes little notice of it." He felt that this secrecy would lead him to success because he felt no one 
would be able to break into it. He wrote: "Our secret Association works in a way that nothing can 
withstand ...." 


Weishaupt accepted the fact that all secret associations and secret orders had two doctrines, one 
concealed and reserved for the Masters... the other public ...." and the Illuminati was [and are to this 
day] a secret society with two doctrines. 


Professor Weishaupt, its founder, boasted of his organization's secrecy. He realized that this secrecy 
would enable them to decide the fate of nations and because their deliberations were secret, no outsider 
could interfere. He wrote: "The great strength of our Order lies in its concealment; let it never appear in 
its own name, but always covered by another name, and another occupation." Weishaupt later wrote 
about that secrecy in a letter to a fellow member of the Illuminati: "Nothing can bring this about [the 
new world order] but hidden societies. Hidden schools of wisdom are the means which will one day 
free men from their bonds [the "bonds" of religion] Princes and nations shall vanish fromthe earth." So 
the secret societies were created to bring the world to the new society known as the New World Order. 
The members of these organizations obviously feel that their goals are so noble that they may perform 
whatever tasks are required of them to bring that goal to fruition. This means that murder, plunder, and 
lying all become acceptable as long as these methods assist its members in obtaining their goal. 


Adam Weishaupt, the founder of the Illuminati, wrote over and over and over again, that "the ends 
justified the means." Weishaupt also told initiates to use whatever means, which included murder, to 
achieve the goals of the association that he was joining. And that the major goal of the Illuminati, was 
the destruction of all religion, including Christianity. That meant that if Christians physically stood in 
the way, they could be removed by simply murdering them. Weishaupt even went so far as to say that 
anyone not willing to take the life of another was unfit to join the Illuminati. He wrote the following in 
a letter to a fellow member in 1778: "No man is fit for our Order who is not ... ready to go to every 
length ...." 


Another reason, that Weishaupt felt that the Illuminati would succeed, was the fact that he was offering 
his members worldwide power. He felt that this inducement would enable him to draw into his 
organization only those who would do anything to satisfy that desire for power. He wrote: "The true 
purpose of the Order was to rule the world. To achieve this it was necessary for the Order to destroy all 
religions, overthrow all govern ments and abolish private property." 
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But his religion had a different base than the traditional religion: his was based upon a worship of 
reason: "... then will Reason rule with unperceived sway." "... Reason will be the only code of Man. 
This is one of our greatest secrets." "When at last Reason becomes the religion of man, then will the 
problem be solved." Weishaupt's dedication of his organization to "reason" makes some sense when the 
reader recalls that "reason" has been defined as the "unbridled use of man's mind to solve man's 
problems without the involvement of God." The Bible calls this "the fruit of the tree of the knowledge 
of good and evil." It was this knowledge that God wanted man not to have, and it was the promise 
made to man by Lucifer that man could have it by eating of "the fruit." In addition, Weishaupt's 


religion offered its believers a reward not offered by any other religion: worldwide power! 


wow 


Weishaupt wrote: "The pupils [members of the Illuminati] are convinced that the Order will rule the 
world. Every member therefore becomes a ruler." Weishaupt's religion not only offered power to his 
believers, but he offered them something else not guaranteed by any other religion: worldly success. He 
said that once a candidate had achieved the exalted degree of Illuminatus Minor, the fourth of the 
thirteen inside his Order, his superiors would: "assist him [the member] in bringing his talents into 
action, and [would] place him in situations most favourable for their exertion, so that he may be 
assured of success." Finally, the goal of the Illuminati was "man made perfect as a god - without God." 


The ideology of “man made perfect as a god —without God” still remains to this day, and it is 
practiced by today’s Illuminati members. The above phrase is what ties in Luciferian worship 
and trans-humanism. Lucifer is idolised by Hluminati members as the deity who gave man 
‘knowledge’ and therefore is worthy of worship; God, -according to Luciferians, -did not 
want man to have knowledge and therefore is despised by Luciferians. Ingrained in the trans- 
humanism doctrine is the believe that: ‘man can become ‘god’ through science and 
technology and in turn overthrow the Creator of the universe: God’. See LawOfldentity 
(2014) and Mark Dice (2014). 


These are the basics of Luciferianism. Therefore everything which is natural or pertains to 
nature must be contended or destroyed by Luciferians. This is why Illuminati members 
endorse having sex with children, killing first born sons, and drink blood. All the above go 
against nature and according to the ‘edicts of Lucifer’: paedophilia makes the person 
committing the act younger (it doesn’t, it is just an excuse to act perverse on children because 
they know children are vulnerable); killing your first born son gives you good luck and 
fortune in this life (so yes, some Luciferians have sacrificed their first bon sons); and 
Illuminati members believe drinking blood / cannibalism is a ‘purifying agent’ (although in 
reality it causes spongiform encephalitis (holes in the brain)). 


Modern-day Illuminati members still retain the goal of its founder “to bring about a NEW 
World Order that writes God out of the picture and deifies (glorifies) Lucifer.” Infiltration 
through secrecy, still remains their mode of operation, for the current Illuminati and therefore 
they have secretly infiltrated all the major religions on earth; government and education — 
where each successive generation is being dumb down; they have continually diminished the 
ability for individuals to own private property, or claim inheritance; divided people against 
each other to continually diminish patriotism; and have continually diminished family values. 


They also compartmentalise their knowledge between members. Until I fully exposed the 
Illuminati, many people who have been REM clones at the cloning centre did not know they 
were in fact REM drivenclones, and thought they were in the 5'" Dimension; the astral plane; 
a singularity; the spiritual realm; Valhalla; quantum hopping; a time stutter etc. or whatever 
else the Illuminati told them. 
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Today’s Illuminati members also meet in secret (just like the founding members) as REM 
driven clones, when they go to sleep. Furthermore, because Illuminati meetings are in secret 
and not many people know the exact location (because knowledge is compartmentalised) of 
the cloning centre; or the fact that their consciousness has been transferred to Mark 2 REM 
driven clone bodies at the cloning centre (and they are not in their original bodies); as well as 
the fact that unsuspecting civilians have their memories suppressed; the points mentioned 
above are the reasons the Illuminati believe ‘they are all powerful and untouchable’; and as a 
consequence, today’s Illuminati members do all the disgusting things they want, because they 
believe no outsider can interfere. 


The ring leaders of the Illuminati today also believe “the ends justify the means”. This is why 
they clone, torture, molest, murder, and rape unsuspecting civilians as REM driven clones in 
their sleep. The Illuminati of today offer their members incitements to go along with their 
agenda and not oppose them (or face death). Another popular method is to entice their target 
with many, many wonderful prospects, and have the target believe they are joining a noble 
and prosperous venture, so that the target fulfils the objectives of the Illuminati unknowingly; 
promoting the Illuminati in a positive way, because the target has been deceived to perceive 
the nature of the Illuminati as ‘positive’; by the time the target finds out the true intent of the 
Illuminati, and the evil which emanates from it, it is too late. Those who rise up in the ranks 
of the Illuminati are the men and women who have an insatiable lust for power, and most 
importantly: the men and women who want to rule the world. 


Modern-day [Illuminati members also wish to become gods (through technology); overthrow 
the Creator, and achieve their overall aim of enslaving mankind. This is why they clone 
people, and clone people in high rank society from all walks of life (movie stars, musicians, 
politicians etc.; whether the person willing wants to be part of the Illuminati or not) so long as 
that person is in a position of power and influence, the Illuminati clone that person, and 
threaten that person, for example -“Hey, you’re going to hang with us —or else” —through 
such coercion, the people in high rank society who have power and influence will not oppose 
the Illuminati’s plans to become gods; enslave mankind forever; and rule the world. Another 
reason for cloning high rank society is to include these people into the Illuminati (willingly or 
unwillingly) to ensure the world’s populace remains in ignorance (because once all the world 
leaders and high rank society are cloned and under the coercion of the Illuminati nobody in a 
position of influence or power can warn the populace against the Illuminati) until the 
Illuminati’s plan is completed and they have enslaved the world forever. 
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The Illuminati’s overall aim of ‘becoming gods’ and ruling the world, as well as, mind 
controlling all the inhabitants of earth is also the reason the Illuminati: 


Administer drip feed disclosure through media, by telling some truths mixed with lies 
in order to conceal their true intentions and overall aim, and prevent the betrayed 
partner (the public) ftom ever discovering “the complete truth”; 

Administer evaluative conditioning, by placing their symbols and ideology in popular 
media with positive associations, so that the unknowing and unsuspecting public will 
eventually become predisposed to the Illuminati and unsuspectingly have a positive or 
neutral response towards the Illuminati; 

Because they want to become ‘gods’ is also the reason the Illuminati is promoting 
RFID microchips and only discussing RFID microchips positively, while at the same 
time placing suppression (gagging) orders on anyone who speaks negatively about 
RFID microchips —which implies an unsuspecting public will willingly accept the 
microchip; and at the point of transaction, the person will have (unknowingly) given 
up their privacy to a third party (the Illuminati) for the rest of his / her life; 

Their aim to become ‘gods’ is also the reason the Illuminati are hurriedly trying to 
complete the HAARP grid across earth —because a complete HAARP grid will allow 
them to achieve their goal of mind control over the entire world; which fulfils their 
objective of becoming gods; because a complete HAARP grid will be capable of time 
travel, and therefore the Illuminati will be capable of going back to a previous time to 
correct the mistake(s) which led to their downfall; the Hluminati members will retain 
the knowledge of the previous time, and the rest of humanity will have no recollection 
of sucha memory. 


The Illuminati is not a joke. It is not fiction. They are very real, and part of humanity’s 
reality; and through advanced concealed technologies the Illuminati aim to enslave humanity 
forever. The ring leaders of the present Illuminati includes Queen Elizabeth II, Prince Philip 
Duke of Edinburgh, Prince Charles of Wales and Vladimir Putin. I have also detailed the 
actions of the ringleaders in the main text in this disclosure, as well as, detailed other modern- 
day evil Illuminati members on my Facebook and Proboards. It is time the good people of 
earth, stopped being afraid, do the right thing, put a stop to this evil, and save themselves, as 
well as their children’s children from being slaves forever. Spread and share this disclosure. 
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Glossary 


Aneurysm -noun: Anexcessive swelling of the wall of an artery at a fixed point in the body. 
A brain aneurysm is therefore a: bulge or ballooning in a blood vessel in the brain. It often 
looks like a berry hanging on a stem. A brain aneurysm can leak or rapture, causing bleeding 
into the brain. 


Brain Aneurysm -noun: see Aneurysm. 


Clone —noun: a cell, group of cells, an organism produced asexually froma single ancestor 
and is genetically identical to a single ancestor. 


Concealed Technology -noun: hidden machinery and devices undisclosed and currently 
unavailable for public consumption. Concealed (or military) technology develops at a rate of 
44 years for every 12 months which passes in comparison to the technology the public is 
currently accustomed to. Origin: Phil Schneider. 


Cloning Centre —noun: a physical location (on earth) where duplicate and replicate clones 
are produced. These physical locations are usually Deep Underground Military Bases 
(DUMBs). DUMBs have an entire floor dedicated to cloning. It is also a place where 
Illuminati members meet with each other as REM driven clones. The above-ground cloning 
centre where many high profile people attend can be found within a radius of 5/6 hours drive 
from the Robert Pickton Farm Port Coquitlam, British Columbia, in Canada, somewhere at a 
remote nature reserve. 


Cloning Technology -noun: the technological advancements in medicine, science and 
technology used to produce duplicate and replicate copies of originals. 


Conditioned Response -noun: an automatic response established by training to an ordinarily 
neutral stimulus. 


Conditioned Stimulus —noun: A previously neutral stimulus that, after repeated association 
with an unconditioned stimulus, elicits the response produced by the unconditioned stimulus 
itself. 


Consciousness —noun: the state of being aware of and responsive to one’s surroundings; a 
> 
person’s awareness or perception of something. 


Consciousness Transfer -noun or verb: the process of transferring or copying the mental 
content (including long-term memory and “self’) ftom a particular brain and copying it to a 
computational device; artificial body or avatar body such as that of a robot or clone version of 
the original. It is also the feat in which the person’s mental content (long term memory and 
“self’) moves from one body into another. 


Depopulation verb: to remove or reduce the population of, as by destruction or force. 
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Drip Feed Disclosure noun or verb: is the process of supplying information but in small 
amounts overtime. Drip feed disclosure is also the process of revealing information slowly 
overtime, possibly telling lies to conceal certain aspects of the truth until the source 
administering the drip feed disclosure has adequate time to let out the truth in a slow and 
controlled way, thereby delaying the betrayed partner (in this disclosure, the public) from 
having the “complete truth” for some time. 


DUMB -noun: [Deep Underground Military Base] a facility directly owned and operated by 
or for the military or one of its branches that shelters military equipment and personnel, and 
facilitates training and operations beneath the surface of the earth. 


Duplicate Clone -noun: a fully formed human body which is a genetic copy of original 
developed through the process of regenerative technology. Duplicate clones are grown ina 
big thick tank full of (salty) water. 


Duplication Cloning -verb: involves agitating the cells of on an original repetitively until a 
fully formed human body of the original is developed. Duplicate clones take an average of 5 
months to form into a fully developed human body of the original through the process of 
regenerative medicine and technology. 


Evaluative Conditioning -noun: is a change in liking, which occurs due to an association 
with a positive or negative stimulus. 


H.A.A.R.P. Technology —noun: [High frequency Active Auroral Research Program] a radio 
transmitting system that can bounce signals off the Earth’s upper atmosphere, (60km (37 
miles) to 1000km (620 miles) high) back to probe deep into the earth or sea. HAARP is also 
capable of: disrupting human mental processes; knocking out all global communication 
systems; changing weather patterns over large areas; interfering with wildlife and migration 
patterns; hurting ecosystems; negatively affect human beings health, moods and mental 
states; and unnaturally ‘boil’ the earth’s upper atmosphere. HAARP used correctly will 
control the weather without any adverse effects. 


H.A.A.R.P. Grid —noun: a network of radio transmitters which can bounce signals off the 
earth’s upper surface. Each transmitter is located at a specific point across earth and 
communicates in unison with other radio transmitters across the earth. At this present time of 
writing, a HAARP grid has not been completed, although the Illuminati are working twice as 
fast to complete a HAARP grid. The threat to humanity once a HAARP grid is completed 
includes: mind control over the entire world’s inhabitants. A completed HAARP grid will 
also be capable of time travel, and therefore the Illuminati will always be able to go back toa 
pervious point in time to correct the mistake(s) which led to their downfall. Humanity will be 
Slaves forever. 


Habeas Corpus -noun: is [A] writ [formal document] requiring a person under arrest to be 
brought before a judge or into court, especially to secure the person's release unless lawful 
grounds are shown for their detention. 


Heart Attack -noun: A sudden occurrence of a blockage of the flow of blood to the heart. 


Human Clone —noun: The creation ofa genetically identical copy of a human. 
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Ionosphere —noun: the layer of the earth's atmosphere which contains a high concentration of 
ions and free electrons and is able to reflect radio waves. It lies above the mesosphere and 
extends from about 60km (37 miles) to 1,000 km (620 miles) above the earth's surface. 


Iuminati —noun: A modern-day criminal organisation operated by reprobate (depraved, 
unprincipled and wicked person) criminals. Their main agenda: is to enslave the whole world 
through advanced concealed technologies. See Appendix C for further discussion. 


Mark 2 Clone —noun: Is a sleep driven clone; specifically, a REM sleep driven clone. A 
Mark 2 Clone is activated by transferring the consciousness of an original into a Mark 2 
Clone only when the original reaches REM sleep (usually 90- 110 minutes after the original 
falls asleep). Once the consciousness of the original is transferred from the original’s body to 
the Mark 2 Clone, the Mark 2 clone is now capable of motion: such as walking, talking etc. 
The Mark 2 clone ‘drops limp’ and becomes motionless once the original wakes up from 
sleep. The original’s consciousness no longer resides in the Mark 2 clone (once the original is 
awake) and therefore the Mark 2 clone is now incapable of motion. Mark 2 Clones are also 
known as “REM Driven Clones” and “REM Duplicate Clones”. 


Memory Suppression —noun or verb: is the selective removal of memories or associations 
with the mind using memory suppression technology. 


Memory Suppression Technology —noun: any scientifically advanced technology used 
selectively to remove memories from the conscious mind. 


Mind-Voice Technology —noun: an advanced technology capable of reading, listening, 
hearing and broadcasting a person’s inner voice or thoughts. It is capable of replicating 
sounds exactly. Therefore an individual can hear the sound of drums, a guitar or any 
instrument and replicate that sound exactly just by thinking about it. Consequently, Mind- 
voice technology has the functionality of producing music. 


Military Technology —noun: machinery and devices developed from scientific knowledge 
used by the Armed Forces which advance at a rate of 44 years for every 12 months which 
passes, compared to the technology the public is accustomed to. Origin: Phil Schneider 


MK Ultra -noun: [Manufacturing Killers Utilizing Lethal Tradecraft Requiring 
Assassinations] The goal of mind control, using MK Ultra technology is to program an 
individual to carry out any task against their will and self-preservation instinct and to control 
the absolute behaviour and thought patterns of the individual. See Appendix B for further 
details. 


Neutral Stimulus —noun: is a stimulus which initially produces no specific response other 
than focusing attention. In classical conditioning, when used together with an unconditioned 
stimulus, the neutral stimulus becomes a conditioned stimulus. 


Negative Association -noun: is an undesirable experience or perception. 


Negative Stimulus -noun: a stimulus with undesirable consequences. 
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New World Order -noun: [NWO] Agenda. The whole NWO agenda is to turn humanity into 
mindless slaves forever; whereby the post-humans / trans-humans mind control the entire 
world’s populace either through RFID microchips or a completed HAARP grid. Another 
aspect of the NWO agenda is to depopulate the world’s current population of 7.3 billion 
people to 500 million people (and never exceed a world population of 500 million people 
afterwards); ruled by a one world government; a one world ruler; with a one world religion. 
See Appendix C for more details. 


Original —noun: A person who is not a clone. 


Pain Receptor -noun: Any one of the many nerve endings throughout the body that warn of 
harmful changes in the environment such as excessive pressure or temperature. 


Positive Association -noun: is a desirable experience or perception. 
Positive stimulus -noun: a stimulus with desirable consequences. 


Posthumanism —noun: seeks to rewrite the very definition of being human. It is the 
condition in which humans and intelligent technology become intertwined. In the Posthuman 
there are no essential differences or absolute demarcations between bodily existence and 
computer stimulation, cybernetic mechanism and biological organism, robot technology and 
human goals. 


Posthuman -noun: see Posthumanism. 
Project MK Ultra -noun: see MK Ultra. 


Regenerative Medicine -noun: (of a living organism) the process of re- growing new tissues 
after loss or damage. 


Regenerative Technology -noun: any machinery or device developed from scientific 
knowledge which has the capability to re- grow new tissues after loss or damage. 


REM Sleep —noun: [Rapid Eye Movement] is the fifth stage of sleep in the sleep cycle. It 
takes 90 - 110 minutes to reach REM sleep after we fall asleep. REM sleep is also known as 
the “period of paralysation”. The involuntary muscles such as the brain become more active 
whereas voluntary muscles (those that you move by choice) such as your arms and legs 
become more relaxed or paralysed. REM sleep is a kind of sleep that occurs at intervals 
during sleep, and it is characterised by rapid eye movements. 


REM Driven Clone -noun: [Rapid Eye Movement Driven Clone] a clone that can only 
become activated, once the original is in REM sleep. See Mark 2 Clone. 


REM Duplicate Clone -noun: [Rapid Eye Movement Driven Clone] A clone developed by 
regenerative medicine and technology and is therefore an identical copy of an original. REM 
duplicate clones can only become activated when the original is in REM sleep. See Mark 2 
Clone. 
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REM Driven Clone Death —noun: the process where an original dies because of constant 
torture to their REM driven clone or where a constant electrical current is applied to the REM 
driven clone resulting in death of an original usually in the form of an aneurysm or heart 
attack (because consciousness is linked) in the original’s body. 


REM Driven Clone Torture —noun or verb: the action or practice of inflicting serve pain 
on a REM driven clone. REM driven clone torture causes biological and physiological 
responses in the original’s body because consciousness is linked. Intermittent REM driven 
clone torture (depending on what is done) causes the original to experience severe headaches, 
an upset stomach, achy limbs, sickness; a weakened heart. Continuous REM driven clone 
torture will lead to the death of the original; usually in the form of aneurysm or heart attack in 
the original’s body. 


Replication Cloning —verb: involves giving birth to a genetic identical of an original where 
the newborn starts life offas a baby and matures. The newborn is referred to as a clone. 


RFID Technology [Radio Frequency Identification] -noun: are electronic microchips the size 
of a grain of sand that can be directly embedded into the human flesh. RFID microchips 
communicate wirelessly through the use of electromagnetic fields to transfer data. RFID 
microchips link the brains of people via the implanted microchip to satellites controlled by 
ground base super-computers. The dangers of RFID microchips to the implanted person are: 
total loss of privacy and total control of the person’s physical body functions, mental and 
emotional thought processes, including the implanted person’s subconscious or dreams —for 
the rest of that person’s life! RFID microchips are also tracking devices, and the implanted 
person can be tracked anywhere on the globe. 


Selling One’s Soul -verb: to sell the use one’s “Mark 2" REM driven clone to the Illuminati, 
for the Illuminati to use the individual’s Mark 2 REM driven clone in whatever manner the 
Illuminati wishes. There are no returns once the individual has signed over his / her (soul) 
Mark 2 REM driven clone. When an individual sells their (soul) Mark 2 REM driven clone, 
the person has also entered into a contract to sell the Mark 2 REM driven clone(s) of their 
current children (if they have any) as well as any unborn children the person may have later 
in life. The person sells all their descendants (souls) Mark 2 REM driven clones to the 
Illuminati, once the individual sells their (soul) Mark 2 REM driven clone to the Illuminati. 
Selling one’s (soul) Mark 2 REM driven clone is considered a serious business transaction 
to the Illuminati. There are no returns. If the person ever makes a fuss and wants their (soul) 
Mark 2 REM driven clone back, the Illuminati will either torture the person’s Mark 2 Clone, 
or apply a constant electric current to the person’s Mark 2 Clone until the person either has a 
heart attack or aneurysm in their original body. This is what public figures are hinting at 
when they say “They have sold ther soul”. They have sold the use of their Mark 2 REM 
driven clone to the Hluminati. Selling one’s soul is not a joke. Never sell your soul. 


Stimulus —noun: is something that causes a reaction, especially interest, excitement or 
energy. It is also an energy change registered by the senses. For example a stimulus can be a 


shinny object for a baby. 


Technology —noun: machinery and devices developed from scientific knowledge. 
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Technological Advancement -noun: is incorporating, by means of experimental 
development, a characteristic or capability not previously existing or available in standard 
practice, into a new or existing process or product that enhances a_ product's 
performance. Novelty, uniqueness, or innovation alone does not indicate a technological 
advancement. 


Transhumanism —noun: the belief or theory that the human race can evolve beyond its 
current physical and mental limitations, especially by means of science and technology. 


Unconditioned Response —noun: is a response to a neutral stimulus we have no / little 
control over. It is a natural automatic response. For example, food is an unconditioned 


stimulus for a hungry animal, and salivation is the unconditioned response. 


Unconditioned Stimulus —noun: A stimulus that elicits an unconditioned response. 
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